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FIG. 33 Installing Clutch Pilot Bearing

TOOL-7600-H A3262-1A

REAR SEAL

FRONT SEAL

OIL PAN GASKET A2876-1A

FIG. 34 Oil Pan Gaskets and Seals Installed

3. Remove the bore plug as detailed under Core Plug
in Part 21-01.

Installation

1. Install the bore plug as detailed under Core Plug
in Part 21-01.

2. Coat the flywheel attaching bolts with oil-resistant

sealer. Position the engine rear cover plate on the
cylinder block dowels. Position the flywheel on the
crankshaft flange. Install and torque the attaching
bolts in sequence (across from each other) to
specifications.

On a vehicle with @ manual transmission, install
the clutch pressure plate, disc and the transmission
following the procedures in Group 16.

On a vehicle with an automatic transmission,
install the transmission and converter housing
following the procedure in Group 17.

OIL PAN

MUSTANG Il

Removal

1. Disconnect battery cable.

2. Remove 4 bolts attaching fan shroud to radiator
and position shroud over fan.

3. Raise vehicle on hoist.

4. Drain crankcase.

5. Remove the 4 attaching bolts and remove the 2a
crossmember.

6. Remove the attaching screw from flex joint to
release steering pinion shaft. Remove 3 nuts and
bolts attaching steering gear to crossmember.
Remove 4 bolts attaching sway bar to chassis and
move sway bar down.

7. Disconnect battery cable from starter, remove 2
starter attaching bolts and remove starter.

8. Remove oil pan attaching bolts, loosen oil pan from

block and remove.

Installation

1:

2.

Clean oil pan gasket surface of cylinder block.
Clean and inspect oil pan.

Position oil pan gasket and seals to cylinder block
using contact cement (Fig. 34).

Position oil pan to engine and install the attaching
bolts.

Position sway bar to chassis and install attaching
bolts.

Position starter to clutch housing and install
attaching bolts. Connect starter cable and tighten
nut.

Position steering gear to steering shaft, install 3
attaching bolts and nuts at crossmember and
torque to specification. Install flex coupling to
steering gear stub shaft attaching bolt.

Position the 2a crossmember to the vehicle and
install the 4 attaching bolts.

Lower the vehicle and fill the crankcase with the
specified engine oil. Connect the battery cable to
the battery.

Position the shroud to the radiator and install the
4 attaching bolts. Start the engine and check for
leaks.

FAIRMONT AND ZEPHYR

Removal

1. Disconnect the battery positive cable.

2. Remove the fan shroud attaching bolts, positioning
the fan shroud back over the fan.

3. Raise the vehicle on a hoist.

4. Drain the crankcase.
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10.

1.

Remove two (2] bolts attaching steering gear to
main crossmember and let steering gear rest on
frame away from oil pan.

Remove the bolts attaching the engine mounts.
Raise the engine and ploce two (2} wood blocks (27
x 4"") between the engine mounts and the vehicle
frame.

Remove rear "K' braces (4 bolts).

Remove the oil pan attaching bolts and lower oil
pan to the frame.

Remove oil pump attaching bolts and the inlet tube
attaching nut from the Ne. 3 main bearing cap stud
and lower the oil pump into the oil pan.

Remove the oil pan, rotating the crankshaft as
necessary to clear the counterweights.

Installation

1.

2.

10.

Clean oil pan gasket surface of cylinder block.
Clean and inspect oil pan,

Position oil pan gasket and sealer to cylinder block
using contact cement (Fig. 34).

Position oil pump and inlet tube into oil pan. Slide
oil pon into position under the engine. With the oil
purp intermediate shaft in position in the oil pump,
position the oil pump to the eylinder block, and the
inlet tube to the stud on No. 3 main bearing cap
attaching bolt. Install the attaching bolts and nut
and torque to specification,

Position the oil pan to the engine and install the
attaching bolts. Torque to specification.

Position the steering gear to the main crossmember.
Install the two {2} attaching bolts and torque to
specification,

Pasition rear ‘K'' braces and install the the
attaching bolts {4).

Raise engine and remove wood blocks.

Lower the engine and install engine mount
attaching bolts. Torque to specification.

Lower vehicle and fill crankcase with the specified
engine oil. Connect the pasitive battery cable.

Position the shroud to the radiator and install the
two (2} attaching bolts. Start the engine and check
for leaks.

LTD il, Cougar and Thunderbird
Removal

1.

SN

Remove the oil level dipstick. Remove the bolis
attaching the fan shroud to the radiator. Position
the shroud over the fan.

Raise the vehicle.

Drain the crankcase.

Remove the stabilizer bar from the chassis.
Remove the engine front support through bolts.

Raise the engine and place wood blocks between
the engine front supports and chassis brackets.

If equipped with an automatic transmission,
disconnect the oil cocler lines at the radiator.
Remove the oil pan attaching bolts and lower the
oil pan onto the crossmember.

Remove oil pump pickup tube and screen from the
oil pump. Rotate the crankshaft for clearance ond
remove the oil pan.

Installation

1.

2.
3.

10.
11.
12.
13.

Clean the gasket surfaces of the block and oil pan.
The oil pan has a two-piece gasket.

Clean the oil pump pick up tube and screen.

Coat the block surface and the oil pan gasket with
sealer, Position the oil pan gaskets on the cylinder
block (Fig. 34).

Position the oil pan front seal on the cylinder front
cover. Be sure the tabs on the seal are over the oil
pon gasket.

Position the cil pan rear seal on the rear main
bearing cap (Fig. 34). Be sure the tabs on the seal
are over the oil pan gasket.

Position Yhe oil pan on the crossmember. install o
new gasket on the oil pump and install the oil pump
pick up tube.

Position the oil pan against the block and install a
bolt, finger tight, on each side of the block. Install
the remoining bolts. Tighten the bolts from the
center outward in each direction to specifications.
If equipped with an avtomatic transmission,
connect the oil cooler lines at the radiator.

Raise the engine and remove the wood blocks from
between the engine supports and chassis brackets.
Lower the engine ond install the engine support
through bolts. Tighten the bolts to specifications.

Install the stabilizer bar to the chossis.
Lower the vehicle,
Install the fan shroud.

Install the oil level dipstick. Fill the crankcase with
the proper grade and quantity of engine oil. Start
the engine and check for oil leaks.

Granada and Monarch

Removal

1.

Raise the vehicle and drain the crankcase.

2. Remove the stabilizer bar from the chassis.

3. Remove the engine front support through bolts and
remove the supports. If so equipped, remove the
bolt and nut retaining the power steering lines to
the rear side of the lower arm.

4. Remove the idler arm bracket retaining bolts and
pull the linkage down and out of the way.

5. Remove the oil pan attaching bolts and remove the
pan.

6. Remove the oil pump pick-up tube and screen
assembly.

Installation

3. Clean the oil pan and inspect tor damage. Clean
the oil pump pick-up tube and screen,

2. Clean the gasket surfoces of the block and oil pan.
Position the oil pump pick-up tube and screen with
gasket. Install the two bolts and torque to
specifications.

3. Coat the block surfoce and oil pan gaskets with
sealer. Position the oil pan gaskets on the cylinder
block (Fig. 34).

4. Position the oil pon frontseol on the vylinder front

cover. Be sure the tabs on the seal are over the oil
pan gasket.
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5. Position the oil pan rear seal on the rear main
bearing cap (Fig. 34). Be sure the tabs on the seal
are over the oil pan gasket.

6. Position the oil pan to the cylinder block. Install the
attaching bolts and torque to specifications.

7. Position the idler arm bracket to the chassis and
install the attaching bolts. Terque to specifications,
Install the power steering line bracket to the lower
control arm rear.

B. Position the engine supports to the chassis side rails
and instafl the reattaching bolts. Torque to
specifications,

9. Instalt the stabilizer bar.

10. Lower the vehicle. Fill the crankcase, Start the
engine and check for oil leaks.

VERSAILLES

Removal

1. Disconnect the battery.

2. Remove the 2 fan shroud attaching screws and
loosen shroud to prevent damage when raising
engine.

3. Raise the vehicle and drain the crankcase.

4. Remove the stabilizer bar from the chassis.

5. Remove the RH & LH engine front support through
bolts.

6. Loosen transmission oil cooler lines and move aside.

7. Raise engine 2" and block up with 2" x 4" blocks
or equivalent under engine mounts.

8. Remove the oil pan attaching bolts and remove the
pan.

NOTE: To ease pan removal, it will be
necessary to rotate the crankshaft during the
removal process so the rear throw is in o
horizontel position o clear the rear oil pan
flange.

9. Remove the oil pump, pick-up tube and screen
assembly.

installation

1. Clean the gasket surfaces of the block and oil pan
and inspect pan and gasket rails for damage.
Correct as necessary.

2. Prime the oil pump by filling either the inlet or outlet
port with engine oil. Rotate the pump shaft to
distribute the oil within the pump body.

3. Position the intermediate drive shaft into the
distributor socket. With the shaft firmly seated in
the distributor socket, the stop on the shaft should
touch the roof of the crankcase. Remove the shaft
and position the stop as necessary.

4. With the stop properly positioned, insert the

intermediate drive shaft into the cil pump. Install
the pump ond shaft as an assembly. Do not
attempt to force the pump into position if it will
not seat readily. The drive shaft hex may bhe
misaligned with the distributor shaft. To align,
rotate the intermediate drive shaft into a new
position.

Torque the oil pump attaching screws to
specifications,

10.

11.
12.
13.

14,

15.
16.

Clean and install the oil pump inlet tube and screen
assembly (Fig. 35).

Position the oil pan side gaskets on the cylinder
block using contact cement (Part BAE-19B508-A
or equivalent). See Fig. 34.

Position the oil pan front seal on the cylinder front
cover. Be sure the tabs on the seal are over the oil
pan gasket,

Position the oil pan rear seal on the rear main
bearing cap (Fig. 34). Be sure the tabs on the seal
are over the oil pan gasket.

Position the oil pan to the cylinder black. Install the
ottaching bolts and torque to specifications.

Raise the engine and remove the 2" x 4" blocks,
Lower the engine and install the engine mount
through bolts. Torque to specification.

Install the stabilizer bar to chassis.

Install oil cooler lines and attaching clips.

Lower the vehicle. Fill the crankcose with specified
quality and quantity of oil.

Position the fan shroud and install the attaching
SCrews.

Connect the battery cable.

Start the engine and check for leaks,

OIL PUMP (EXCEPT FAIRMONT, ZEPHYR
AND VERSAILLES)

On Fairmont, Zephyr and Versailles vehicles, Oil

Pump Removal is described under Oil Pan Removal.

Removal

1.

2.

3.

Remove the oil pan and related parts as outlined
under Oil Pan Removal.

Remove the oil pump inlet tube and screen
assembly.

Remove the oil pump attaching bolts and remove
the oil pump and intermediate drive shaft.

Installation

1.

Prime the oil pump by filling either the inlet or outlet
port with engine cil. Rotate the pump shaft to
distribute the oil within the pump body.
Position the intermediate drive shaft into the
distributor socket. With the shaft firmly seated in
the distributor socket, the stop on the shaft should
touch the roof of the crankcase. Remove the shaft
and position the stop as necessary.
With the stop properly positioned, insert the
intermediate drive shaft into the oil pump. Install
the pump and shaft as an assembly. Do net
attempt to force the pump into position if it will
not seat readily. The drive shaft hex may be
misaligned with the distributor shaft. To align,
rotate the intermediate drive shaft into a new
position.

Torque the oil pump attaching screws to
specifications.
Clean and install the oil pump inlet tube and screen
assembly (Fig. 35).
Install the oil pan and related parts as outlined
under Qil Pan Installation,
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CRANKSHAFT REAR OIL SEAL

A split-lip type crankshaft rear oil seal is used for
replocement on all engines. If replacement is
necessary, this type of seal must be used. The
complete seal can be replaced without removing the
crankshaft. Refer to Crankshaft Rear Oil Seal.
Replacement in Part 21-01 for replacement procedures.

MAIN BEARING

The main bearing inserts are selective fit. Refer to
procedures under Fitting Main and Connecting Rod
Bearings in Part 21-01.

Removal

1. Drain the crankcase. Remove the oil level dipstick.
Remove the oil pan and related parts by following
steps under Qil Pan Removal.

2. Remove the oil pump inlet tube assembly and the
oil pump.

3. Replace one bearing at a time, leaving the other
bearings securely fastened.

Remove the main hearing cap to which new
bearings are to be installed.
4. Insert the upper bearing removal Tool {Tool 6331}
in the oil hole in the crankshaft.

5. Rotate the crankshaft in the direction of the engine
rotation to force the bearing out of the block.

6. Clean the crankshoft journals. Inspect the journals
and thrust faces (thrust bearing) for nicks, burrs or
bearing pick-up that would cause premature
bearing wear. '

7. If the rear main bearing is being replaced, remove
and discard the rear oil seal from the bearing cap.

8. Remove the block half of the rear oil seal following
the procedures given under Crankshaft Reor Qil
Seal Removal in Part 21-01.

9. Repeat Steps 3 thru 8 for the remoining bearings
to be replaced.

Installation

1. if the rear main bearing is being replaced clean the
rear ail seal groave in the block with a brush and
the recommended solvent (Part 21-01).

2. Install the block half of the rear oil seal following
the procedures given under Crankshaft Rear Oil
Seal Installation in Part 21-01.

3. To install the upper main bearing, place the plain
end of the bearing over the shaft on the locking
tang side of the block and partially install the
bearing so that Tool 6331 can be inserted in the
oil hole in the crankshaft. With Tool 6331
positioned in the oil hole in the crankshaft, rotate
the crankshaft in the opposite direction of engine
rotation until the bearing seats itself. Remove the
tool.

4. Replace the bearing in the cap.

5. Select fit the bearing for proper clearance following
procedures under Fitting Main and Connecting Rod
Beorings in Part 21-01.

6. If the bearing is being replaced on journal number
1, 2 or 4, apply a light coat of engine oil to the

FIG. 35 Oil Pump and Inlet Tube Installed—
Except Fairmont/Zephyr

journal and bearings and install the bearing cap.
Tighten the cap bolts to specifications.

7. If the reor main bearing is being replaced, clean
the oil seal groove in the cap with a brush and
recommended solvent {Part 21-01).

Remove the oil seal retaining pin from the bearing
cap, if so equipped. The pin is not used with the
split lip seal.

8. Install the lower seal in the rear main beoring cap
with undercut side of seal toward the FRONT of
the engine; allow the seal to protrude
approximately 3/8 inch obove the parting surface
to mate with the upper seal when the cap is
installed.

9. Refer to Crankshaft Rear Qil Seal Installation
for instructions on use of sealer in installing
the main bearing cap. Lubricate the journal with
engine oil and install the rear main bearing cap.
Torque the cap bolts to specifications.

10. If the thrust bearing cap (No. 3 main bearing) has
been removed, install it as follows:

Lubricate the journal with engine oil and install
the thrust bearing cap with the bolts finger-tight.
Pry the crankshaft forward against the thrust
surface of the upper haif of the bearing (Fig. 36).
Hold the crankshaft cap to the rear. This will align
the thrust surfaces of both halves of the bearing.
Retain the forward pressure on the crankshaft.
Torgue the cap bolts to specifications.

11. Clean the oif pump inlet tube screen. Prime by filling
the inlet opening with oil and rotating the pump
shaft until oil emerges from the outlet opening. On
all models except Versailles, instail the oil pump
and the inlet tube assembly. On Versailles models,
install the oil pump and oil pan following
instructions under Qil Pan Installation.

12. Position the oil pan gaskets on the oil pan. Position
the oil pan front seal on the cylinder front cover.
Position the oil pan rear seal on the rear main
bearing cap. Install the oil pan and related parts.
tnstall the oil level dipstick.
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HOLD
CHANKSHAFT
G FORWARD

4 ‘ PRY FORWARD

THRUST BEARIN

PRY CRANKSHAFT FORWARD

FIG. 36 Aligning Thrust Bearing

13. Fill the cronkcase. Start the engine and check for
ol pressure. Operate the engine at fast idle and
check for ail leaks.

CONNECTING ROD BEARINGS

The cennecting rod bearings are selective fit. Refer
to procedures under Fitting Main and Connecting Rod
Beorings in Part 21-01,

Removal

1. Droin the crankcase. Remove the oil level dipstick.
Remove the oil pan and related parts following
procedures under Qil Pan Removal.

2. Remove the oil pump, inlet tube assembly and the
oil pump intermediate shaft.

3. Turn the crankshaft until the connecting rod to
which new bearings are tc be fitted is down.
Remove the connecting rod cap. Remove the
bearing inserts from the rod and cap.

Installation

1. Be sure the bearing inserts and the bearing bore
in the connecting rod and cap are clean. Foreign
material under the inserts will distort the bearing
and cause a failure.

2. Clean the crankshoft journal.

3. Install the beoring inserts in the connecting rod and
cap with the tangs filting in the slots provided.

4, Pull the connecting rod assembly down firmly on the
crankshaft journal.

5. Select fit the bearing following procedures under
Fitting Main and Connecting Rod Bearings in Part
21-01.

6. After the bearing has been fitted, clean ond apply
a light coat of engine oil to the journal and
bearings. Install the connecting rod cap. Tighten the
nuts to specifications.

PRY CAP BACKWARD

THRUST BEARING

HOLD CRANKSHAFT
FORWARD

THRUST BEARING : o

W PRY cap
i BACKWARD

TIGHTEN CAP

AZB79-2A

7. Clean the oil pump inlet tube screen. Prime the
pump by filling the inlet opening with oil ond rotote
the pump shaft until oil emerges from the autlet
opening. On all models except Versailles, install the
oil pump and the inlet tube assembly. On Versailles
models, install the oil pump, inlet tube screen and
caver, intermediate shaft and oil pan following
procedures under Qil Pan Installation,

8. Position the oil pan gaskets on the oil pan. Position
the oil pan front seal on the cylinder front cover.
Position the oil pan rear seal on the rear main
bearing cap. Install the oil pan and refated parts.
Install the oil level dipstick.

9. Fill the crankcase. Start the engine and check for
oil pressure. Operate the engine ot fast idle and
check for oil leaks.

PISTONS AND CONNECTING RODS

Removal

1. Drain the cooling system and the crankcase.
Remove the intake manifold, cylinder heads, oil pan
and oil pump, following the procedures in this Part.

2. Remove any ridges and/or deposits from the upper
end of the cylinder bores as follows:

Turn the crankshaft until the piston to be removed
is at the bottom of its travel and place a cloth on
the piston head to collect the cuttings. Remove any
ridge and/or deposits from the upper end of the
cylinder bores. Remove the cylinder ridge with a
ridge cutter. Follow the instructions furnished by the
tool manufacturers. Never cut into the ring
travel area in excess of 1/32 inch when
removing ridges.

3. Make sure all connecting rod caps are marked so
that they can be installed in their original positions.

4. Turn the crankshaft until the connecting rod being
removed is down.



around the circumference of the piston (Fig. 37).
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FIG. 37 Piston Ring Spacing

4.

Install o piston ring compressor on the piston and
push the piston in with a hammer handle until it is
slightly below the top of the cylinder (Fig. 38). Be
sure to guide the connecting rods to avoeid
damaging the crankshaft journals. Install the
piston with the indentation notch in the piston
head toward the front of the engine.
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3. Remove the connecting rod nuts and cop. :

6. Push the connecting rod and piston assembly out
the top of the cylinder with the handle end of a
hammer. Avoid damage to the crankshaft
journal or the cylinder wall when removing the
piston and rod.

7. Remove the bearing inserts from the connecting rod
and cap.

8. Instell the cap on the connecting red from which it
was remaved.

Installation

1. H new piston rings are to be installed, and no _.
visible cross-hatch marks remain on the cylin- $NOTCH TO FRONT OF ENGINE -
der wall, remove the cylinder wall glaze using a FIG. 38 Installing Piston—Typical
spring-type tocl. Follow the instructions of 5 Check the cl f each bearing following th
the tool manufacturer. After honing, clean the : ecd € cegmr;:‘.:i.o eh:c. eaé”&g © °“.""9Rf ;
cylinder walls with a detergent and water procecure under [itting Main anc Connecting Ro
sgiution Bearings in Part 21-01.

2. Oil the piston rings, pistons and cylinder walls with 6. ':::’?r;:'znbei::ngf lzo::eb'?:ir:nﬁ';:ega:Fl;zlgric:\ fisght
light engine oil. Be sure to install the pistons in 9 ' 9 i
the same cylinders from which they were 7. Turn the crankshgft throw to the bottom of its
removed or to which they were fitted. The stroke. I?ush the piston ali the way down until the
connecting rod and bearing caps are connecting rod bearing seats on the crankshaft
numbered from 1 to 4 in the right bank and journal.
from 5 to 8 in the left bank, beginning at the 8. Install the connecting rod cap. Tighten the nuts to
front of the engine. The numbers on the specifications.
connec'.hng rod ‘":'d beurlng cap ""'U‘.* be on the 9. After the piston and connecting red assemblies
same side when installed in the cylinder bore. have been installed, check the side clearance
if a connecting rod is ever transposed f_rom between the connecting rods on each crankshaft
one block or cylinder to another, new bearings journal {Fig. 39).
should be fitted and the connecting rod should
be numbered to correspond with the new
cylinder number.

3. Make sure the ring gaps are properly spaced

FIG. 39 Checking Connecting Rod Side
Clearance

10.

11.

12,

Disassemble, clean, and assemble the oil pump.
Clean the oil pump intet tube screen and the oil pan
ond block gasket surfaces.

Prime the oil pump by filling either the inlet port
or outlet port with engine oil and rotating the pump
shaft to distribute the oil within the housing. Install
the oil pump, the intermediate shaft and the oil pan
following instructions under Qil Pan and Oil Pump
Installation.

Install the cylinder heads following procedures
under Cylinder Head installation.
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FLYWHEEL —

6375

CLUTCH PILOT BEARING

MAIN BEARING INSERTS

CRANKSHAFT
- 6303

CRANKSHAFT SPROCKET
- 6306
KEY —
372890-5

FRONT OIL SLINGER

WASHER
- 6378

DAMPER —
6316 CR 6A329

PULLEY —
6312

BOLT ™ 3
el

FIG. 40 Crankshaft and Related Parts

13. Install the intake manifold following procedures
under Intake Manifold Installation.

14, Fill and bleed the cooling system. Fill the crankcase
with the proper grade and quantity of engine oil.

15. Start the engine and check and adjust the ignition
timing. Connect the distributor vacuum hoses.

16. Operate the engine at fast idie and check for oil
and coolant leaks. When the engine femperature
has stabilized adjust the engine idle speed and idle
fuel mixture.

17. install the air cleaner, air inlet tube and crankcase
vent hose.

18. Connect the automatic choke heat chamber air inlet
hose,

CRANKSHAFT

The crankshaft and related parts are shown in Fig.
40.

Removal

1. With engine removed from vehicle ond piaced on
a work stond, drain the crankcase and cylinder
block. Disconnect the spark plug wires at the spark
plugs and remove the wires from the ignition
harness brackets on the valve rocker arm covers.
Disconnect the coil to distributor high tension lead
ot the toil. Remove the distributor cap and spark
plug wire assembly. Remove the spark plugs to
allow easy rotation of the crankshaft.

MAIN BEARING
INSERTS

CRANKSHAFT

6333
: HEAR OIL SEAL

MAIN BEARING
CAPS

A2878-2E

Remove the fuel pump and oil filter. Slide the water
pump by-pass hose clamp toward the water pump.
Remove the alternator and mounting brackets.

Remove the crankshaft pulley from the crankshatt
vibration damper {if so equipped). Remove the cap
screw and washer from the end of the crankshaft.
Install the puller on the crankshatt vibration damper
{Fig. 24) and remove the damper.

Remove the cylinder front cover and woter pump
as an assambly.

Remove the crénkshaft front oil slinger. Check the
timing chain deflection, then remove the timing
chain and sprockets as detailed under Cylinder
Front Cover and Timing Chain Removal.

Invert the engine on the work stand. Remove the
clutch pressure plate and disc {manual-shift
transmission). Remove the flywheel and engine rear
cover plate. Remove the oil pan and gasket.
Remove the oil pump,

Make sure oll beoring cops [moin and connecting
rod) are marked so that they can be installed in
their original locations.

Turn the crankshaft until the connecting rod from
which the cap is being removed is down, and
remove the bearing cap. Push the connecting rod
and piston’ assembly up into the ¢ylinder. Repeat
this procedure until all the connecting rod beoring
caps are removed.

Remove the main bearing caps.
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Carefully lift the crankshaft out of the block so that
the thrust bearing surfoces are not damaged.
Handle the crankshaft with care to avoid
possible fracture or damage to the finished
surfaces.

To refinish journals, dress minor imperfections,
etc., refer to Part 21-01.

Installation

1.

2.

10.

11.

12,
13.

14,

15,

16.
17.
18.

Remove the rear journal oil seal from the block and
rear main bearing cap.

Remove the main bearing inserts from the block and
bearing caps.

Remave the connecting rod bearing inserts from the
connecting rods and caps.

If the crankshatt main bearing journals have been
refinished to a definite undersize, install the correct
undersize bearings. If not, be sure the bearing
inserts and bearing bores are clean. Foreign
material under the inserts will distort the bearing
and couse a failure.

Place the upper main bearing inserts in position in
the bores with the tang fitting in the slot provided.
{nstalt the lower main bearing inserts in the bearing
caps.

Clean the rear journal oil seal groove and the
mating surfaces of the block and rear main bearing
cap. Remove the oil seal retainer pin from the rear
main bearing seal groove, if so equipped. The
retainer pin is not used with o split lip seal.
Dip the lip seal halves in clean engine oil. Carefully
install the seal halves in the block and rear main
bearing cup with the undercut sides of the seal
toward the FRONT of the engine ond
approximately 3/8 inch protruding above the
partial surface.

Carefully lower the crankshaft into place. Be
careful not to damage the bearing surfaces.

Check the cleoronce of each main bearing following
the procedure under Fitting Main and Cennecting
Rod Bearings in Part 21-01,

After the bearings have been fitted, apply o light
coat of engine oil o the journals and bearings.
Install the rear main bearing cap by following steps
7 thru 9 under Main Bearing Installation. Install all
the bearing caps, except the thrust bearing cap
(No. 3 hearing). Be sure that the main bearing
caps are installed in their original locations.
Torque the bearing cap bolts to specifications.
Instail the thrust bearing cap with the bolts finger-
tight.

Pry the crankshoft forward against the thrust
surface of the upper half of the bearing (Fig. 36).

Hold the cronkshaft forward and pry the thrust
bearing cap to the rear. This will align the thrust
surfaces of both halves of the bearing.

Retain the forward pressure on the crankshoft.
Tighten the cap bolts to specifications.

Force the crankshaft toward the rear of the engine,
Check the crankshaft end play (refer to Part 21-01).

Install new bearing inserts in the connecting rods
and caps. Check the clearance of each bearing

19,

20.

21.

22.

2Z3.

24.

25,

26.

27.

28.

following the procedure under Fitting Main and
Connecting Rod Bearings in Part 21-01.

After the connecting rod bearings have been fitted,
apply a light coat of engine oil to the journals and
bearings.

Turn the crankshatt throw to the boYrom of irs
stroke. Push the piston all the way down until the
rod bearing seats on the crankshaft journal,
Install the connecting rod cap. Torgue the nuts to
spacifications.

After the piston and connecting rod assemblies
have been installed, check the side clearance
between the connecting rods and each connecting
rod crankshaft journal (Fig. 39).

Install the ¥iming chain and sprockets, cylinder fromt
cover and crankshaft pulley and adapter, following
Steps 1 thru 2 under Cylinder Front Cover and
Timing Chain Instaliation.

Coat the threads of the flywheel attaching bolts
with oil-resistant sealer. Positian the flywheel on the
crankshaft flange. Install and torque the holts to
specifications.

On a flywheel for a manuai-shift transmissian,
use Tool 4392-N or equivalent to align the clutch
disc. Install the pressure plate. Tighten the
attaching bolts.

Clean the oil pan, oil pump and oil pump screen,
Prime the oil pump by filling either the inlet or outlet
port with engine oil and rotating the pump shaft
to distribute oil within the housing. Install the oil
pump and oil pan by following the procedures
under Oil Pan and Qil Pump Installation.

Install the oil filter, fuel pump and connect the fuel
lines. install the alternator, shield and mounting
bracket.

Install the spark plugs, distributor cap and spark
plug wires. Connect the spark plug wires and high
tension lead. See Part 23-01 for special installation
instructions.

Install the engine in the vehicle.

CAMSHAFT BEARINGS

Removal

1.

Remove the camshaft, flywheel and crankshaft,
following the appropriate procedures in this
Part. Push the pistons to the top of the
cylinders.

Remove the camshaft rear bearing bore piug [(see
Part 21-01—Core Plugs). Remove the camshaft
bearings (Fig. 41).

Select the proper size expanding collet and back-
up nut and assemble on the expanding mandrel.
With the gxpanding collet collapsed, install the
collet assemnbly in the camshaft bearing, and
tighten the back-up nut on the expanding mandrel
until the collet fits the comshaft bearing:

Assemble the puller screw and extension (if
necessary) as shown and install on the expanding
mandrel. Wrap a cloth around the threads of the
puller screw to protect the front bearing or journat.
Tighten the pulling nut against the thrust bearing
and pulling plate to remove the camshaft bearing.
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EXFPANDING MANDREL

THRUST BEARING

DETAIL -8

GETAIL 1, -20R -2
BACK-UP NUT

DETAIL-1,-20R-3
EXPANDING COLLET

PULLING NUI

DETAIL -5
PULLER SCRFW

DETAIL -4
PULLING PLATE

DETAIL-G CR -7
PULLER SCREW EXTENSION

FIG. 41 Camshaoft Bearing Replacement

Be sure to hold a wrench on the end of the puller
screw to prevent it from turning.

5. Repeat the procedure for each bearing. To remove
the front bearing, install the puller screw from the
rear of the cylinder block.

Installation

Camshaft bearings are available prefinished to size

for standard and 0.015-inch undersize journal
diameters. The bearings are not interchangeakle from
one bore to another.

1.

Position the new bearings at the bearing bores with
the oil holes aligned with the holes in the block, and
press them in place with the tool shown in Fig. 41.
Be sure to center the pulling plate and puller screw
to avoid damage to the bearing. Failure to use
the correct expanding collet can cause severe
bearing damage. Be sure the front bearing is
installed the specified distance below the front
face of the cylinder block (Fig. 42). See
Specifications.

install the bore plug as detailed under Care Plugs
in Part 21-01.

Install the camshaft, crankshaft, flywheel and
related parts, following the appropriate procedures
in this Part, except do not check connecting rod and
main bearing clearances as a part of Camshaft
Bearing Replacement. Install the engine in the
vehicle.

OIL FILTER

The oil filter assembly is shown in Fig. 43.

Removal

1.

Place a drip pan under the filter. Unscrew the filter
from the adapter fitting, using an oil filter wrench,
and clean the adapter recess and the filter gasket
sealing surface.

FIG. 42 Camshaft Front Bearing Measurement

CAMSHAFT BEARING (LOOSE!

TOOL — 165L-G250-A

AZB13-2A

INSTALL FRONT BEARING TO SPECIFIED
DIMENSION BELOW FRONT FACE OF BLOC

FILTER ELEMENT
— 6731 r

ADAPTER FITTING

8890 AZ704.18

FIG. 43 Cartridge-Type Qil Filter

Installation

1.

Coat the gasket on a new filter with oil. Place the
new filter in position on the adupter fitting. Hand
tighten the filter until the gasket contacts the
sealing surface, and then advance it 1/2 turn.

Qperate the engine at fast idle, and check for oil
leaks. If oil leaks are evident, perform the necessary
repairs to correct leakage. Check the oil level and
add oil as required to bring to specified level.
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DISASSEMBLY AND ASSEMBLY

When installing nuts or bolts that must be torqued
(refer to Specifications), oil the threads with light weight
engine oil, Do not oil threads that require oil-
resistant or water-resistant sealer.

Refer to Part 21-01 for Cleaning and Inspection
procedures.

HYDRAULIC TAPPET

The internal parts of each hydraulic tappet
assembly are matched sets. Do not intermix the
ports. Keep the assemblies intact until they are to
be cleaned. Tappets should always be tested after
assembly; refer to the cleaning, inspection and test
procedures covered in Part 21-01.

Disassembly

Disassemble and assemble each tappet
separately. |dentify the tappet assemblies so they
can be instalfed in their original bores.

1. Grasp the lock ring with needle nose pliers to
release it from the groove. It may be necessary to
depress the plunger to fully release lock ring.

2. Remove the push rod cup, metering valve
(dise), plunger and spring.

3. Remove the plunger assembly, the check valve and
the check valve retainer and plunger spring.
Carefully remove the plunger spring, the check
valve retainer and, the check valve disc from the
plunger.

Assembly
Hydraulic tappet assembly is shown in Fig, 44.
PUSH ROD SOCKET

METERING VALVE
CHECK VALVE SPRING

CHECK VALVE

PLUNGER SPRING

LOCK RING

PLUNGER \

CHECK VALVE
RETAINER

A2867-18

FIG. 44 Hydraulic Tappet Assembly

1. Place the plunger upside down on a clean work

bench.

2. Ploce the check valve (disc or ball check) in position
over the oil hole on the bottom of the plunger. Set
the check valve spring on top of the check valve
(disc or ball check).

3. Position the check valve retainer over the check
valve and spring and push the retainer down into
place on the plunger.

4, Place the plunger spring, and then the plunger
(open end up} into the tappet body..

5. Position the metering valve (disc} in the plunger,
and then place the push rod cup in the plunger.

6. Depress the plunger, and position the closed end
of the lock ring in the groove of the tappet body.
With the plunger still depressed, position the apen
ends of the lock ring in the groove. Release the
plunger, and then depress it again to fully seat the
lock ring.

7. Use the hydraulic tappet leakdown tester (Part 21-
01) to fill the tappets with test fluid,

CYLINDER HEAD

Disassembly

1. Remove the exhoust volve siem cops.

2. Remove the exhaust manifolds {if required) and the
spark plugs.

3. Clean the carbon out of the cylinder head
combustion chambers before removing the valves.

4. Compress the volve springs {Fig. 45). Remove the
spring retainer locks and release the spring.

VALVE SFRING
COMPRESSOR

k 2285518

FIG. 45 Compressing Valve Spring—On Bench

5. Remove the sleeve, spring retainer, spring, stem
seal and valve. Discard the volve stem seals.
Identify all valve part as to which cylinder they
were removed from and whether intake or exhaust.

6. Clean, inspect and repair the cylinder head as
required, or prepare to transfer oll usable parts to
a new cylinder head.

Assembly

All valves, valve stems and valve guides are to be
lubricated with heavy oil SE. The valve tips are to have
Lubriplate or equivalent applied before installation.

1. lInstall each valve (Fig. 46} in the port from which
it was removed or to which it was fitted.

2. Anstall the valve stem seal. Use o 5/8-inch deep wall
socket and a light mallet or hammer to seat the seal
on the valve stem. Install the valve spring over the
valve and then install the spring retainer (and
rotator, on 5.8L (351 CID) exhaust valves).
Compress the spring and install the sleeve, if so
equipped, and retainer locks (Fig. 44).

3. Measure the assembled height of the valve spring

from the surface of the cylinder head spring.pcld
to the underside of the spring retainer with dividers
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(Fig. 47). Check the dividers against a scale. {f the
assembled height is greater than specifications,
install the necessary 0.030 inch thick spacer(s)
between the cylinder head spring pad and the valve
spring to bring the assembled height to the
recommended height.

Do not install the spacers unless necessary.
Use of spacers in excess of recommendations
will result in overstressing the valve springs
and overloading the camshaft lobes which
couvld lead to spring breakage and/or worn
camshaft lobes.

4. Install the exhaust manifolds (if removed) and the
spark plugs.

PISTONS AND CONNECTING RODS

Disassembly

1. Remave the bearing inserts from the connecting rod
and cap.

2. Mark the pistons to assure assembly with the same
rod and installation in the same cylinders from
which they were removed.

3. Remove the piston rings. Using an Arbor Press and
the tool shown in Fig, 48, press the piston pin from
the piston and connecting rod.

Assembly

The piston, connecting rod and related parts are
shown in Fig. 49. Check the fit of a new piston in
the cylinder bore before assembling the piston and
piston pin to the connecting rod.

The piston pin bore of a connecting rod and the
diameter of the piston pin must be within specifications.
Refer to specification at end of this part.

1. Apply a light coat of engine oil to all parts.
Assemble the piston Yo the connecting rod with
the cylinder number side of the connecting rod
and the indentation notch in the piston
positioned as shown in Fig. 50.

On replacement connecting rods, install the large
chamfered side of the connecting rod bearing bore
towards the crankshaft check; facing towards front
of engine on right bank rods, and facing towards
rear of engine on left bank rods.

2. Start the piston pin in the piston and connecting
rod {this may require a very light tap with a mallet).
Using an arhor press, press the piston pin through
the piston and connecting rod until the pin is
centered in the piston (Fig. 48).

3. Check the end gap of all piston rings (Part 21-01).
1t must be within specifications. Follow the
instructions contoined on the piston ring package
and install the piston rings.

4. Check the ring side cleorance of the compression
rings with a feeler gauge inserted between the ring
and its lower land {Part 21-01). The gauge should
slide freely around the entire ring circumference
without binding. Any wear that occurs will form a
step at the inner portion of the lower land. 1f the
lower lands have high steps, the piston should
be replaced.

5. Be sure the bearing inserts and the bearing bore
in the connecting rod and cap are clean. Foreign
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FIG. 46 Valve Assembly
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FIG. 47 Measuring Valve Spring Assembled
Height
material under the inserts will distort the bearing
and cause a failure. Install the bearing inserts in the
connecting rod and cap with the tangs fitting in the
slots provided.

CYLINDER ASSEMBLY

Disassembly .

1. Mount the engine in o work stand and remove all
parts not furnished with the new cylinder assembly,
following the procedures given in the Removal and
installation Section of this Part.

2. Remove the 4 cylinder head locating dowels and
the block drain plugs.

3. Remove the used cylinder assembly from the work
stand.

Assembly

1. Clean the gasket and seal surfaces of all
serviceable parts and assemblies.
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Driver
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FIG. 48 Removing or Installing Piston Pin

2. Position the new cylinder assembly in a work stand
ond install the cylinder head locating dowels and
block drain plugs.

3. Tronsfer all serviceable parts removed from the
used cylinder assembly, following the procedures
given in the Removal and installation Section of this
Part.

4. Check oll assembly clearances and correct as
necessary.

CYLINDER BLOCK

Before replacing a cylinder block, determine it it is
repairable. If so, make necessary repairs, following the
procedures given in Part 21-01.

Disassembly

1. Completely disassemble the used engine, following
the procedures given in the Removal and
installation Section of this Part.

2. Remember to ridge-ream the cylinder bores before
removing piston assemblies.

3. Remove the cylinder head locating dowels and the
block drain plugs.

Assembly

1. Clean the gasket and seal surfaces of all
serviceable parts and assemblies.

"W CID) V-8 Engines 21-21-30
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BEARING
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FIG. 49 Piston, Connecting Rod and Related
Paris
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An706.-18
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FIG. 50 Correct Piston and Rod Positions

2. Position the new cylinder block in a work stand and
install the cylinder head locating dowels and the
block drain plugs.

3. Transfer all serviceable parts removed from the
used cylinder block, following the pracedures given
in the Removal and Installation Section of this¥art.

4. Check all assembly clearances and correct as
necessary.
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SPECIFICATIONS

GENERAL SPECIFICATIONS

]

CISPLACEMENY .. . ... ... ... ...
NUMBER OF CYLINDERS
BORE AND STROKE

FIRING DRDER

........ 5.0L/5.8L (302 C¢0y351 Cil}
e 2

B JOOH&DBBOL IJOZCIU)

4.00% 3.50 5.8L (351 CID)

......... 1-5-4-2-6-3-7-8 5.0L {302 CID)
1-3.7-26-5.9.8 5.8L 1351 C10}

VALVE STEM 70 LUIDE CLEARANCE
Intake C
Exhaust
Service Clegrance

VALVE HEAD DIAMETER
Intake ...
Exhaust ... .......

VALVE FACE RUNOUT LIMIT
VALVE FACE ANGLE
VALVE STEM OIAMETER (Std}
intake
Exhaust
{0.003 Oversize)
Intake ..
Exhaust
{D.D15 Dversize)
Intake . .
Exhaust
0.030 Oversize
Intake
Exhaust
VALVE SPRINGS
Compression Pressure (Lb @ Spec. Length)
Iintake .. . .

Exhaust ..

Free Lengtl: [Approximate)
Intake

Exhaust .. .. ... ... .. . e
Bssembled Height
Intake

Enhaust .

Servwe Laml oL

Qut-Qf Square Limit .., . ...
ROCKER ARM

Seud Bore Diameter

Ratio

VALVE TAPPET, LIFTER OR ADJUSTER
Diameter {(Std) . . ... . L.
Glewmance Tu Bore .

‘Hydraulic Legkdown Aate . ...... ... ..
Caltepsed Tappet Gap - Allowable. .. .. ..
Coltapsed Tappet Gap — Oesired .. ... ...

0iL PRESSURE (Hot®@ 2DJORPMI . ... ....... ... ... ..... 4065
DRIVEBELTTENSION . . .o ay
CYLINDER HEAD AND VALVE TRAIN
COMBUSTION CHAMBER VILUME tcel ............ .. ... 615705
VALVE GUIOE BORE DIAMETER . ........ ... .. .. .. ..... 0.3433.0 3443
VALVE SEATS
Width — Intake . ... ... 0.060-0.080
Width — Exhaust ... .. e 11.060-0.080
BRGIE e 5%
Aunout Limit (T, 1. R. Max) . . 0.002

VALVE ARRANGEMENT (me 10 Raarl L.

PUSH ROD RUNDUT IT.1 R, Max} .......

Seryice Limil - .. .oei s

ll. HJEIEIEfEi
(R H)I-E-I-ELEHE

0.4010-0.0027
. 0.0015-0.0032
0.0055

............ 1.770-1.794
.. 14391483 5L (302 CIDY
14681453 5.8t (387 107

. 0.002 S\‘Ii;heh

0.3416-0.3423
0341103418

-+ 0.3448-0,3453
............. . 0.3441.0.3348
0.3566-0.3575

- 0.3561-0,3568

0.3716-0.3723
03711103118

......... 76-84 @ 1,69 5.0L (302 CID)
196210 ®1.31 5.0L {302 C1Y
71-79 @ 1.79 5.8¢ (351 CID)
190210 € 1.34 5.81 {3571 €10}
.. 7554 @ 1,60 5.0L {302 CID)
190-210 @ 1.20 5.0L {302 CIDY
76-84 @ 1,60 5.8L (361 €ID)
190-210 @ 1.70 5.6L (351 C1D)

1.9 5.00 {382 01D}
206 5.8L {351 €10}
1.87 5.0L {302 C1D}
187 5.8L (351 CIDY

. 1-21/32-1-23/32 5.01 (302 C1D)
1-49/64—1-13/16 5.8L {351 CI10)
1-19/32-1-%/8 5.0 (302 CID)
1-19/32--1-5/8 5.8L {351 C1DY

.......... o

0.8740.0.8745
....... 0.0007.0.6027
...................... 0.005
5-60 Seconds(2)
. 0.0714.193
0.098-0.168

CAMSHAFT

LOBE LIFT
tntake

Exhaust

Allgwahle Lode Lifr Lo C 0000000
THEQRETICAL VALVE LIFT @ ZERD LASH
Intake . .. ...

Exhavst .. ..

END PLAY
Service Lumit oL
JOUSNNAL TOBEARING CLEARANCE
Service Linnt ., .
CAMSHAFT GEAR EACKLASH ““““““
JOURNAL DiAMETER
#1

#5
Rungut Limit . .. ...
Out-01-Aeend Limit .. . -
BEARING INSIGE UIAMETEH

................................. 0.3823 5.0t (302 €ID)

e 0.001.0.002

..... 0.23735.0L (302 C'Dy
0.2600 5.8L 1351 CID)

..0.2474 5.0L (302 Ct0O)
0.2609 5.8L {351 Ci0)

. 0.005 Max,

0.4186 5.8t (351 CID)
23980 5.0 {302 £1D)
04186 5.8L {351 CIB)
0.00%-6.007
0.00%

.......... ... .0.006
. 0.006-0.05¢
......... 2.0805-2.0815

- . 2.0655-2 ABSS

.. 2.0505-2 D515

... . 2.0355-2.0365
““““““ 2.0205-2.0215
. 0.005 Max. T. I, §.
. (.0005 Max. T. 1L R

CYLINDER BORE
Diameter

Surface Fimsh (RMS). . . R
Qut-0f-Raund Limit . . ... - ...
Dut-0f-Roung Service vt oe oo
Taper Service Lot
TAPPET BORE DIAMETER .

N

MAIN BEARING BORE DlAMETEH .......

ISTRIBUTOR SHAFT BEARING BORE DIAMETER . .

#L .. 10825 2.0838
ol e e . 2.0675-2.0685
2 T 2.0625-2.0935
S .. 2037520385
#5 ... T 2.0225-2.0235
FRONT BEARING LUCATION /3, 0.005-0.020
CYLINDER BLOCK
HEAD GASKET SURFACE FLATNESS ... ... ... e BRCY]
HEAD GASKET SURFACE FINISH [AMS) ... ... .. e 60-150

- 4.0004-4.0052 5.0L (302 CiD)

. 0.4525-0.4541 5,01 (302 CID)

4.0000-4.0048 5.8L {351 CID}
1858

....... 0.010
......... . 0.8752-0.8767
2441224420 5.0L (302 Tty
3.1922-3.1930 5.4L {351 CI0)

0.5155-0.5171 5.8L (351 CiD)

(1} DRIVE BELT TENSION (Lbs}

Newly Used (b}
Size Instatlad (e} ] Up to 90 Min. | Over 10 Min.
14" 50-80 40-80 {a} 40-60 {a}
Exc. 1/4" | 120160 | 90160 {c) [75120 {d}

pefore it stretches o seats in pulley

{a) If less than 40 Lbs., readjust to 40-50 Ibs.

(b} A used helt is any in operation for 10 minutes.
{c) bf kess than 90 1bs., readjust to 90-120 Ibs.

{d) 1t tess than 75 Ibs., readjust to 90-120 Ibs.

(e} Aead tension immediately after bett is installed,

grooves.

{2} Time required for plunger to laak down 1/16" with 50

ib. Ioad and leakdown fluid in tappet.

{3)  Distance front edge of bearing is below front face of

cylinder block.

(4} 0.003 in any § inches — 0.006 overall.

CA1308-2F



0.0008-0.0025 5.8L (351 CI0]

Bearing Wall Fhickness (Sl 8Y .. ... ... L. 0.0572-0.0577
MAIN BEARINGS

Clearance To Crankshaft - Desived . . . .. . No. 1=0.0001-0.0615 5.0L (302 CIO}

All athers 0.0005-0.0015 5.0L (302 CI0}

0.0008-0.0075 5.8L 1351 L0}

. No. 7 =0.0001-0.0020 5.0L {3C2 CID)

Qthers J.0005- 5024 5.0L {302 CID)

0,0008-0.0026 5.8L {357 CI0)

.. No.1=00961-0.0966 5.0L (302 CID)

All cthers 0.0957-0.0362 5.0L (302 ©10)

0.0957-0.0960 5.8L 1351 C1D)

— Allowable

Bearing Wall Thickess (S1d) (B) . .

{5)  For 0.002 undersize, add.0.001 to standard thickness.

(6)  Pin bore and crank bearing bore must be parallel and
in same vertical plane within the specified totat dif-
ference when measured al the ends of an 8" bar, 4"
on each side of rod centerline.

(7} Measured at the piston pin bore centerline, at 302 to
the pin.

Compression {Top)
Compression (Bartom) ., ...
oir ...

PISTON PIN
Length .. ...
Oiameter
Standard .
0.001 Oversize . .
0.002 Quersice ... ..
Pin-To-Piston Clearance . . .

Pin-To-Rod Elearance . . .
PISTON RINGS
Ring Wid1:
Compression (Tep), .. ..
Compression (Botiom) . |
Side Clearance

Compression (Bottom)
Qil Ring ..........
Service Limit Lo ..
Ring Gap
Compression {Tep) |

Qit Aing (Sreel Reil) . . .. .

Compression {Top! .. ... .. .. ...

Compression (Bottom) . ... ... ...... .
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CRANKSHAFT AND FLYWHEEL T [ ConNECTING ROD, MSTAN AND RINGS
MAIN BEARING JOURANAL DIAMETER ..., .. .... ... 2.2482-7.2486 5.0L {302 D)
2.9994-3.0002 5.8L (351 City CONNECTING RGD
Qut-Of-Round Limif .. . . . . .0.0006 Max. Piston Pin Bare Diamerer e G.9096-0.9112
Taper Limit. ... ... Lo . 0.0006 Max. Crankshaft Bearing Bore Diamater . 2.2390-2.2398 5.01 {302 C10)
Journal Runout Limit -0 i 0.002 Max ) 24265-2.9273 5.8L (351 CI0}
Sarface Finish (RMS) .. .. ... . 12 Max. Qut-Gf-Round Limst ... ... ... ... .. . .... .. .. . 0.004 Max.
Runout Service Limit . . . . 0.005 Taper Limit e 0.904 Max,
THRUST BEARING JOURNAL Lenth (Center-to-Centert .. .. ... . ... .. . . .. . 5.0885-5.0835 5.0L (302 €10}
Ler.gih e e ERBEIRREY) 5.95¢5.5.9575 5.1 4351 CiD)
CONNECTING HUD 'UUHNAL Aligniment (Bore-to-Bore Max 0iff) (8)
DHameter . e 2.1228-2.1236 5.0L (302 CID} Twisl . B024
2.3103-2.3111 5.8L 1351 C1D) Bend e 0.012
Que-0f-Round Limit .. ... Lo ©.000& Side Llearance (Assembled to Crank)
Taper Limit . 0.0008 per inct Max Standard .. ... .. L, G.010-0.020
Surface Finish (RMS} ........................ 12 Max Servoe Livl - 0.023
MAIN BEARING THRUST FALE ' PISTON
Surface Frnish (RMS) . . ... . L 35 Front:22 Rear Diametar (7)
Runuut Limit . 0.001 Wax. CodegRed .. ........... © 3.9984-3.9990 5.0t {302 €10)
FIYWHEEL CLUTCH FACE { 39978 3.9984 5.8L (351 CID}
Runout bimet {T. L R ... ... oo 0.019 CodedBlue . ... .. .. ... .. . 1.8996-4.0002 5.0L (302 C!D)
FLYWHEEL RING GEAR LATERAL RUNOUT TR 3.9950-3.9996 %.6L (341 CID)
Standard Tramsmission . ... ... . ... 0.030 0003 Owersize ... ... ... - 4.0008-4.0014 500 {302 CI1D)
Autowatic Transmession . ... ... L oo, bg60 4.00102-4.0008 5,8L (351 C10)
CRANKSHAFT FREEENDPLAY ... ... . ... ....... 0.004-0.008 Coded Yeliow .. ... ..., ... ... - 4.0020-4.0026 5.0L (302 CID)
Service Limet ... L B UOR 4.0014-4.0020 5,31 (361 10}
CRANKSHAFT RUNDUT TG REAK FACE OF BLOCK T. L R. Max] ... ... 0.005 Piston To-Bore Clearance ... ... ................ ... .. 0.00r80.0026
CONNECTING RO BEARINGS Pin Bore Diameter . B.51220.9127 5,08 {302 CiD)
Clearance To Crankshaft Degrad, .. ... o . 0.0408.0.0015 0.9124-0.9127 5.8L (35E €10}
~ Allgwable ... ..  0.0007-0.0024 5, oL {30z ¢iOy Aing Brogve Width ... ...

0.080-0.08!
- 0.080-0.091
0.188-0.183

. 3010-3.040

. 0.919-0.9124
.. 0.9130.0.9133
... 0913009143
. 0.0002-0.0004 5.01 1302 CiD)

0.0003-0.0005 5.8L {351 CtD)
Interference Fit

. 0070078
....... 0.877-0.678
‘‘‘‘‘ 0.002-0.004
0.002-0.004

Snug Fit
0.068

0.010:0.020
0.010-0.020
0.615-D.855

EA1308-2FF
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LUBRICATION SYSTEM TORAQUE SPECIFICATIONS — General Application j
OIL PUMP U. S THREAD SIZES TORQUE
Relief Valve $pring Tension {Lbs at Spec. Lengthj  FO.6-72.2@ 1.704 5.0L {302 LD}
18.7-20.2 @ 249 5.8L {351 CIG}
Drive Shatt-To-Housing Bearing Clearance , .. .. ............... 0.0015-0.0030
Relief Valve-Tu-Bere Clearance e _. ... 2.001540.003¢
Rotor Assembly End Clearance {Assembled) .. ... .. .. oo, 0.004 Max
Qutar Race To-Housing Clearanes ... .. ... ... ... ... . ... 0.001-0.013
OH CAPACITY {Quarts WL S ... 4
— R
FUEL PUMP
STATIC PRESSURE (P.S. V. f9) ... . ... ... .. ... ... .. .... .. Bo8D
MINIWUM VOLUME FLOW (9) (0) . ... .......... . ........ 1pt/20sec
ECCENTRIC TOTAL LIFT tinchesT, ... ....... [ 0.690-0.710
o Al valugs are in frIb. unless ctherwise noted
o 0# threads with engine oit unless fasteners require sealers.
TORQUE SPECIFICATIONS - SPECIAL APPLICATIONS J
CAMSHAFT SPROCKET TO CAMSHAFT. . .. .. ... ....... ... .. . 4045
CAMSHAFT THRUST PLATTOBLOCK . .. .. ... .. .......- R 4
CONNECTING ROD NUTSOQRBOLTS ... ... ..... o 15 24 5.0L (3[]2 cim
40-45 5.8L 1351 €10)
CYLINDER FRONT COVERBOLTS . ... .. ... ... .. ... . . .. ... 1238
CYLINDER HEABBOLTS .. ... ... .. . . . ..c..c..-. 5.0L (302 (1) )
6BL 351 {3 )
DAMPER OR PULLEY TO CRANKSHAFT .. ... .., .. e 090
DISTRIBUTOR VACUUM CONTROL VALVE . . ... . ... .. ... ... ... .. 1518
EGR VALVE TO CARBURETOR SPACER OR INT MANIFOLD ... ... .. ... 1218
FUEL PUMP TO CYLINDER BLOCK OR FRONTCOVER. . ...... ... . ... 1920
FLYWHEEL TOCRANKSHAFT ... . .. ... .. 1585 (8 Add 1 quert with filtes thangs.
MAIN BEARING CAPBOLTS ... ... ... .. ... ... ..... 6070 5,00 {302 CIO}
95105 §.81L (351 C1D) {9)  On engineg, at normal operating temperaturs, with
MANIFOLD TO CYLINDER HEAD (Intake) ... ... .... ... . ........ 2325 @ tandnission in neutral.
MANIFOLD TO CYLINDER HEAD (Exhaust) ... ... ... . s 18-24

GIL FILTER INSERT TO CYLINDER BLOCK o . 2030 L N "
DIL FILTER 70 BLOCK OR ADAPTER - - oo {10}  No restriction in test circuit smaller than 0.220",
T T L PP e e (19 Torque insequance: Step 1 = 56.65; Step 2 = 66.72
QIL PAN TO CYLINDER BLOCK . . .. ... . ... e 516 = 1113/1/4 - 74
UIL PUMP TO CYLINDER BLOCK .« o oo oo oieiee e 7R (12} Torque in sequence: Step 3 ~ 95-108; Step 2 = 165112
PULLEY TO DAMPER (BOIt) - o v o eoeve ot iee oo 35.50
ROCKER ARMSTUONUT .. .. .........- .. L1773
ROCKER ARM STUD OR EDLT ToCY LINDER HEAU Press Bl {13)  Advance 1/2 turn after gasket contacts sealing surface;
SPARK PLUG TO CYLINOER HEAD . e e 1015 with piled gasket.
VALVE ROCKER ARM COVER . . e .. 3B
ALTERNATOR BRACKET TQ mmnfn BL DCK (aum e 1218 {14)  After contact with shoulder.
ALTERNATOR PIVOT BOLT . . 45.57
ALTERNATOR ADJUSTING ARMTOCYLINDERBLOCK - ... ... 1520 — .
THERMACTOR PUMP BRAGKET TO CYUNDER BLOEK .. .......... . 1218 {15} Retorque to specilications afrer engine is hat.
THERMACTOR PUMPPIVOT BOLT ..o e ) XV
THEAMACTOR PUMP ADJUSTING ARMTOPUMP. & ... ..o 2232
THERMALCTOR PUMP ADJUSTING ARM TO CYLINDER BLOCK ... ... ... 12:18
THERMACTOR PUMP TO SHAFT .. o.ooiie oo 130-180 In.-Lb.
POWER STEERING PUMP PULLEY T0 DAMPER (Boit) . . ..o ..ve v ... 3550
FAN TO WATER PUMP HUB (BOMI - -« v vvveeneemneoae e oee 1218
CARBURETORMOUNTING NUTS ... o .. 1218
CARBURETOR MOUNTING STUD. .-+ - e e 15 Max.
FUEL FILTER T0 CARBURETOR .. —... BD-100 Jn.-Lb.

LALT.ERNATDR ADSUSTING ARM TO ALTERNATOR . ... ... amiv ot 24-40

CA1308.2F2
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DESCRIPTION
ENGINE EXHAUST EMISSION CONTROL SYSTEM

The 5.8L (351M CID} and 6.6L {400 CID) V-8 engines
are basically of the same design and structure. Except
for a revised crankshaft damper, the difference
between the 2 engines is internal and consists of the
tollowing: the 5.8L (351M CID) V-8 engine has a shorter
stroke, accomplished by using a revised crankshaft and
o piston with an increased compression height (piston
pin to top of piston). It also uses a revised camshaft for
proper valve timing. Both engines are equipped with o
thermactor air injection system for reduced engine
emissions (Fig. 1).

Operation, removal, installatien and required
maintenance of the exhaust emission control devices
used on these engines are covered in Group 29 and
Group 50 of this Manual.

CRANKCASE VENTILATION SYSTEM

The engine is equipped with a positive closed-type
crankcase ventilation system re-cycling the crankcase
vapors to the intake manifold.
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FIG. 1 Right Front View—{(Typical)

Ad071-2C

REMOVAL AND INSTALLATION

Caution: Do not operate engine with hood open
until fan has been first examined for possible
cracks and separation.

When instolling nuts or bolts that must be torqued
(see Specifications), oil the threads with light weight
engine oil. Do not oil threads that require oil-
resistant or water-resistant sealer.

ENGINE
Removal

Remove or disconnect Thermactor system parts that
will interfere with removal or installation of the engine.

1. Disconnect the battery, drain the cooling system
and remove the hood.

2. Remove the air cleaner and air intake tube
assembly,

3. Disconnect the radiator upper hose at the engine
and the lower hose at the radiator. Disconnect the
transmission ail cooler lines at the radiator.

4. Remove the fan shroud attaching bolts and position
the shroud over the fan. Remove the radiafor and

shroud.

Remove the fan and spacer.

é. On vehicles equipped with oir conditioning, loosen
the idler pulley and remove the drive belt.

Loosen the alternator and remove the drive belt.

8. Loosen und remove the power steering pump drive
belt.

9. Remove the water pump pulley.

o

N

10.

11,

12.

13.

14,

15.

16.

17.

18.
19.

20.

Remove the power steering pump brackets and
position the pump out of the way in an upright
position to prevent fluid loss.

On vehicles equipped with air conditioning, isolate
and remove the compressor as outlined in Group

36.

Remove the alternator and bracket. Position the
olternator out of the way. Disconnect the alternator
ground wire from the cylinder block.

Disconnect the heater hoses at the block and water
pump.

Remove the ground wires from the cylinder block
and right cylinder head.

Disconnect the fuel line at the fuel pump. Plug the
fuel tank line. Disconnect the vacuum lines at the
rear of the intoke manifold. Disconnect vacuum
control valve hoses and wires on engines so
equipped.

Disconnect the accelerator cable or linkage at the
carburetor and intake manifold. Disconnect
transmission downshift linkage, if so equipped.

Disconnect the engine wire harness at the ignition
coil, water temperoture sending unit and oil
pressure sending unit. Remove the wire harness
from the hold down clips.

Raise the vehicle and secure with safety stands.

Disconnect the exhaust system at the exhaust
manifolds and remove the exhaust heat control
valve (it so equipped) or the exhaust manifold-to-
pipe spacer.

Disconnect the starter cable and remove the starter.
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21,

22.

23.
24,
25.

26.
27,

Remove the engine front support through bolts and
the starter cable clamp ot the engine right front
support.

Remove the converter inspection cover and
disconnect the flexplate from the converter,
Remove the downshift rod.

Remove the four converter lower housing-to-
engine block bolts and the adapter plate-to-
converter housing bolt.

Lower the vehicle.

Remove the two converter housing upper bolts,
Attach engine lifting sling (Tool No. T53L-300-A or
equivalent), and hoist, to lifting brackets at exhaust
manifolds.

Position a jack under the tronsmission,

Raise the engine slightly and carefully pull it from
the transmission. Carefully lift the engine out of the
engine compartment so that the rear cover plate
is not bent or components damaged. Install the
engine on o work stand.

Installation

1.

o

10.

1.
12.

13.

14.

Attach an engine lifting sling, Tool No. T53L-300-A
or equivalent, and hoist to lifting brackets at
exhoust manifolds, Remove engine from work
stand,

Lower the engine carefully inte the engine
compartment.

Start the converter pilot into the crankshaft.
Install the converter housing upper bolts, making
sure that the dowels in the cyfinder block engage
the flywheel housing. Remove the jack from under
the transmission.

Remove the lifting sling.

Position the downshift rod on the transmission and
engine.

Raise the vehicle and secure with safety stonds.

Position the transmission linkage bracket and install
the remoining converter housing bolts. Install the
adapter plate-to-converter housing bolts. Install the
converter-to-flywheel nuts and install the inspection
cover. Connect the downshift rod to the
transmission.

Install the starter and cennect the cable.

Install the exhaust heat control valve [if so
equipped} or manifold-to-pipe spacer and connect
the exhaust system to the exhaust manifolds.

Install the engine front support through bolts and
install the starter cable clamp ot the engine right
front support.

Lower the vehicle.

Connect the ground wire at the right cylinder head.
Install the engine wire harness and connect it to the
ignition coil, then install the water temperatyre
sending unit and oil pressyre sending unit.

Install the accelerator linuge and connect the
downshift rod.

Connect the vacuum lines at the rear of the intake
manifold. Connect the fuel tank line at the fuel

pump.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Connect the battery ground wire to the right front
of cylinder block. Connect the heoter hoses to the
water pump and cylinder block.

install the alternator and bracket. Connect the
alternotor ground wire to the cylinder block.

On a vehicle with oir conditioning, install the air
conditioning compressor and brackets as outlined
in Greup 36.

Install the power steering pump and brackets.
Install all ports of the Thermactor system that were
disconnected and/or removed.

Instoll the water pump pulley, fan and spacer.
Install the drive belts on their respective pulleys and
adjust the belt tension to specification,

Position the fan shroud over the fan. Install the
rodiator and connect the radiator upper and lower
hoses. Install the fan shroud attaching bolts.

Fill and bleed the cooling system. Fill the crankcase
with the proper grade and quantity of oil. Adjust
the transmission downshift linkage. Connect the
battery.

Operate the engine at fast idle until it reaches
normal operating temperature and check all
gaskets and hose connections for leaks. Adjust
ignition timing and idle speed.

Install the air cleaner and air inlet tube. Install and
adjust the hood.

ENGINE FRONT SUPPORTS

Wheneaver self-locking mounting bolts and nuts

are removed, they must be replaced with new self-
locking fasteners. (Marked * in Figs. 2, 3 and 4).

The front supports are located on each side af the

cylinder block (Figs. 2, 3 and 4). The procedures given
apply to either a right or left installation.

INSULATOR ASSEMBLY

6C060 L.H.
6C010 R.H.
382400-52*
35-50 FT-LB
383232-82*

385849-52

35-60 FT-LB :

DIRECTION
OPTIONAL

A

AR

FIG. 2 Engine Front Supports—LTD I, Cougar,

Thunderbird and Continental Mark V

Removal

1.

Remove the fan shroud attaching bolts, On
Ford, Mercury and Lincoln Continental, re-
move the transmission ol cooler inlet and
outlet lines from the retaining bracket on the
block.

Remove the through bolt and lock nut attaching the
insulator to the insulator support bracket {No. 2
crossmember on LTD II, Cougar, Thunderbird and
Continental Mark V). On Ford, Mercury, remove the
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4. Install the fan shroud attaching bolts.
ENGINE REAR SUPPORT
35756827 The rear support is located at the transmission
Ba2252 extension housing (Figs. 5, & and 7). Whenever self-
3 INSULATOR ASSY. locking mounting bolts and nuts are removed, they
{68032 LMD must be replaced with new self-locking bolts and
JBIIsIE he 6038 R.H.) nuts. (Marked * in Figs. 5, 6 and 7).
DIRECTION ] -
g:TaIg;Q_;L y 3 @\ 378483-52*
i 20-35 FT-L8
INSULATOR —
Fai%%g ETH._) {6043 R.H.} 6068 ASSY.
6054
38717452
. 2 REQ'D.

385637.57

: A
DIRECTION OF BOLT OPTIONAL A3700-18

FIG. 3 Engine Front Support—Fard and Mercury

385849-52
2REQD.

40-55 FT. LB.
CIRECTION OF
BOLT OPTIDNAL

BCO10 ASSY. R H,

BCOB0 ASSY. L.H. 38339252

6 REQD
3560 FT.LB.

e

A BCO50 SHIELD
Q/ {EXCEPT CALIFORNIA}
- ~— NO, 2 CROSSMEMBER
.

f\i, N '
/| 122 %
382400-52 ; A
2REQD. // {
35.50 FT. LB. \ \ 1 \(H
\\\\L) 5060 AShY. Lt ‘/\g 38323252 REF.
y
FOR L.H, SIDE

R.H. SHOWN L.H.

SIMILAR ONLY AS28B1A

FIG. 4 Engine Front Support—Lincoln
Continental

put and through bolt on the opposite mount to
prevent distortion of the insulator.

3. Raise the engine slightly with a jack and o wood
block placed under the oil pan.

4. Remove the engine insviator assembly to cylinder
block attaching bolts. Remove the engine insulator
assembly and heat shield, if so equipped.

installation

1. Position the engine insuiator assembly and heat
shield, if so equipped, to the cylinder block and
install the attaching bolts. Tighten the bolts to
specification.

2. Lower the engine into position, install the engine
insulator assembly to the support bracket (No. 2
crossmember on LTD |, Cougar, Thunderbird and
Continental Mark V). Install the through bolt and
remove the jack and wood block.

3. Install the engine insulator ossembly. Tighten the
nut to specification. On Ford and Mercury, install
the transmission oil cooler lines in the retaining
bracket on the cylinder block.

4060 FT-LB

382802-52
2 REQ'D,

Q/ 20-35 FT-LB
NC. 3 CROSSMEMBER REF, A3283-1F

FIG. 5 Engine Rear Support—LTD I, Cougor dnd
Thunderbird

INSULATOR
ASSEMBLY-6068

382802-52*
2036 FT-LB

RETAINER

TREASA-52 6054

2540 FT-LB
(DIAECTION OF
BOLT OPTIONAL}

34794-52
{2 REQ'D.

304726-52 - .
4060 FT-LB e .

{2 REQ'D.) AZ13BAC

FIG. 6 Engine Rear Support—Ford and Mercury

Removal

1. Support the transmission with a floor jack to remove
weight from the supporting crossmember.

2. Remove the nuts attaching the insulator assembly
to the crossmember.

3. On LTD ll, Cougar and Thunderbird, remove or
loosen the bolts attaching the supperting
crossmember for repasitioning or removal as
necessary to remove the insulator assembly.

4. Remove the bolts and washers that attach the
engine rear insulator to the transmission.

5. Remove the insulator assembly.

Instaliation

1. Position the engine rear insulator assembly in place
beneath the transmission. Install the ottaching bolts
and washers and torque to specification.
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386242-5100
2REQD.
20-30 FT-LB

382400-82

o o~ _~ 2REQD.
NO. 3 CROSSMEMBER @/ 30-50 FT-LB
<
383421.52 .

2 REQ'D, A42B9-1A

FIG. 7 Engine Rear Support—Lincoln Continental
and Continental Mark V

2. On LTD Il, Cougar and Thunderbird, position the
supporting crossmember. Install/tighten the bolts to
proper torque specification.

3. Install the nuts attaching the insulator assembly to
the crossmember.

4. Remove the floor jack.

CRANKCASE VENTILATION SYSTEM

The crankcase ventilation system components are
shown in Fig. 8.

CRANKCASL VENT TUBING
— FORMED* -- B852

CRANKCASE PCV VALVE — 68890
VENT HOSE

- 381187-35045-4

GROMMET — 381898.5

VHRING CLIP
— 382931-5
ELBGW — 115%

i

\ /\-_/) GROMMET
//!/

v . ",
. = e i ‘\ , CFIANKC-’.\SE VENT
f‘ ~ CRANKCASE - N

._/\
VENTTUBE,@ - \@ \ \\\\ Q}»3811865

— R758 2T i

- 8788

T LTB, COUGAR AND THUNDEREBIRD WITH AT

*tALL QTHER APPLICATIONS A4070-1C

FIG. 8 Typical Crankcase Ventilation System
Components
Removal
1. Remove the ventilation system air intake hose from
the air cleaner.

2. Remove the crankcase vent hose from the PCV
valve located in oil fill cop.

3. Remove the air cleaner and intake duct assembily.

4, Disconnect the crankcase vent hose from the
carburetor,

5. Pull the PCV valve out of the oil fill cap.

6. Remave the crankcase ventilation filter from the air
cleaner body,
Installation

1. Install the crankcase ventilation filter in the air
cleaner body.

2. insert the PCV valve into the oil fill cap mounting
grommet.

3. Connect the vent hose to the carburetor.
Install the air cleaner and intake duct ossembly.

5. Install the ventilation system air intake hose to the
air cleaner and the PCV valve.

é. Start the engine and check for leaks.

>

VALVE ROCKER ARM COVER AND ROCKER
ARM

The valve rocker arm is shown in Fig. 9.

FULCRUM

BO LT 6AB29 OlL DEFLECTOR

FULCRUM
SEAT-BA528

ROCKER
AR —BD64

A3236-1B
FIG. 9 Rocker Arm and Related Parts

Removal

1. Remove the air cleaner and air inlet tube assembiy.
Remove appropriate crankcase ventilation hose(s)
at the valve racker arm cover(s).

2. Disconnect the spark plug wires from the spark

plugs by grasping, twisting and pulling the molded

cap only with the proper tool. Remove the wires
from the bracket on the valve rocker arm coverl(s)
and position the wires out of the way.

Remove the valve rocker arm cover(s).

4. Remove the valve rocker arm bolt, oil deflector,
fulcrum seat and rocker arm.

(28]
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Installation

All rocker arms and fulcrum seats are to be lubricated
with heavy engine oil SE before installation.

1. Apply Lubriplate or equivalent to the top of the
valve stem. Lubricate the rocker arm and fulcrum
seat with heavy engine oil SE.

2. Position the No. 1 piston on TDC at the end of the
compression stroke, POSITION 1 in Fig. 10, and
install the rocker arm, fulcrum seat, oil deflector,
and fulcrum bolts on the following valves:

No. 1 Intake No. 1 Exhaust

No. 4 Intake No. 3 Exhoust

No. 8 Intake No. 7 Exhaust

Pasition the crankshaft in POSITION 2 in Fig. 10
and install the rocker arm, fulcrum seat, oil deflector
ond fulcrum bolts on the following valves:

No. 3 Intake No. 2 Exhoust

No. 7 Intake No. 6 Exhaust

With No. 1 at TOC at and of compras.
50N §troke make a cnalk mMark ot pamts
2and 3 approx mately 80 dugrees apant

TIMING
FGINTCR

POSITION § - Na 1 at TDC ar and ul compres
sian strake
FOSITION 2 Rotata the erankinatt T80 degrees
Llone nalf revawution] crockimse
fram POSITION 1
POSITION 3 - fatate the crankshaft 270 degrees
fthroe Guarter revolution clock.
wese from POSITION 2. 4323410

FiG. 10 Position of Crankshaft for Installing
Rocker Arms

Position the crankshaft in POSITION 3 in Fig. 10
and install the rocker arm, fulcrum seat, oil deflector
and fulcrum bolts on the following valves:

No. 2 Intake Na. 4 Exhaust

Mo. 5 Intake No. 5 Exhaust

Neo. 6 Intake No. 8 Exhoust

Be sure that the fulerum seat base is seated
in its slot on the cylinder head before
tightening the fulcrum bolts. Tighten the fuicrum
bolt to specification. Check the valve clearance
following the procedures under Valve Clearance
Adjustment in Part 21-01.

3. Clean the valve rocker arm cover(s) and the cylinder
head gasket surface(s). Apply oil-resistant sealer to
one side of new cover gasket{s). Lay the cemented
side of the gasket(s) in place in the covers).

4,

6.

Position the cover(s) on the cylinder headl(s). Make
sure the gosket seots evenly oll around the head.
install the bolts. The cover is tightened in two steps.
Tighten the bolts to specification. Two minutes
later, tighten the bolts to the same specification.

Reconnect the crankcase ventilation hose(s).
Install the qir cleaner and intake duct ossembly.

Install the spark plug wires in the bracket on the
valve rocker arm cover(s). Connect the spark plug
wires. See Part 23-01 for speciaf instaifation
instructions.

Start the engine and check for leaks.

VALVE SPRING, RETAINER AND STEM SEAL

Broken valve springs or damaged valve stem seals

and retainers may be replaced without removing the
cylinder head, provided damaoge to the valve or valve
seat has not occurred.

Removal

1.

2.

Remove the required rocker arm(s} following the
instructions given in Rocker Arm Removal.

Install an air line with an adapter in the spark plug
hole and turn on the air supply.

Install the compressor tool as shown in Fig. 11.
Campress the valve spring and remove the retainer
locks, spring retainer and valve spring.

Remove and discard the valve stem seal (Fig. 11).

T70P 60494

A3245-1A

FIG. 1 Cornpressing V.ill\.fe Sbnng i Chassis
5.

it air pressure has forced the piston to the bottom
of the cylinder, any removai of air pressure will
allow the valvels) to fall into the cylinder. A rubber
band, tope or string wrapped around the end of
the valve stem will prevent this condition and will
still allow enough travel to check the valve for
binds.
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% : i % S ; | A3.24;-1B

FIG. 12 Removing or Installing Valve 5tem Seal

Installiation

1. inspect the valve stem for damage. Rotate the valve
and check the valve stem tip for eccentric
movement during rotation. Move the vaive up and
down through normal travel in the valve guide and
check the stem for binds. If the valve has been
damaged, it will be necessary to remove the
cylinder head for repairs as outlined in Part
21.01.

2. U the condition of the valve proves satisfactory,
hold the valve in the closed position and apply the
air pressure within the cylinder.

3. Lubricate the valve stem with heavy engine oil SE.

4, Install a new valve stem seal (Fig. 11). Place the
spring in position over the valve and install the
valve spring retainer. Compress the valve spring
and install the valve spting retainer locks. Remove
the compressor tool and stud nut, Turn off the air
and remove the air line adapter.

5. Lubricate and install the push rod. Apply Lubriplate
or equivalent to the tip of the valve stem.

4. Install the required rocker armis) following the
instructions given in Rocker Arm Installation.

7. Check the rocker arm to valve stem clearance and
install the related parts as outlined in Valve Rocker
Arm Cover and Rocker Arm Installation,

INTAKE MANIFOLD

A typical intake manifold assembly is shown in Fig.

Removal

1. Remove the qir cleaner and intake duct. On Ford
and Mercury vehicles, with Frigidaire A/C
compressor, isolate and remove the compressor,
following procedure in Group 36.

2. Disconnect the high tension lead and wires from the
coil. Disconnect the engine wiring harness and
position it out of the way.

3. Disconnect the spark plug wires from the spark
plugs by grasping, twisting and pulling the molded
cap only. {Use Tool T75P-6666-A.) Remove the
wires from the harness brackets on the valve rocker
arm covers. Remove the distributor cap and spark
plug wire assembly. Remove the Thermactor
bypass valve and hose from the check valve.

CHQKE HEATER

ASSEMBLY — 9CB68

INTAKE MANIFOLD
GASKET - 9441
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FIG. 13 intake Manifold Assembly

b

10.

11,
12.

13.

Remove the corburetor fuel inlet line.

Remove the heoter hoses from the retainers and
pasition the hoses out of the way.

Remave the ignition coil, vacuum solenoid valve,
and bracket.

Disconnect the crankcase emission hose at the left
rocker arm cover

Disconnect the vacuum lines from the intake
manifold.

Disconnect the distributor vacuum hoses from the
distributor. Disconnect the distributor wiring
harness. Remove the distributor hold down balt and
clamp and remove the distributor. Block the
distributor hole with o rag to prevent entry of
foreign material into the crankcase.

Disconnect the accelerator linkage and position ou'
of the way.

Remove the carburetor.

Remove the manifold attaching bolts. Remove the
manifold. Remove and discard the intake manifold
gasket and seals. _
If the manifold assembly is to be disassembled,
disconnect vocuum hoses.

Installation

1.

Clean the mating surfaces of the intake manifoid,

- cylinder heads and cylinder block. Use a solvent

such as lacquer thinner, chlorothane or tri-chlor-
ethylene. Apply a 1/8 inch bead of silicone rubber
sealer at the points shown in Fig. 14. Caution: Do
not apply sealer to waffle section of end seals
as the sealer will rupture the seal material.
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SEALER [4-SEAL ENDSI ATTEAC
FIG. 14 Typical RTV Sealer Installation—Intake
Manifold

2. Paosition new seals on the cylinder block and press
the seal locating extensions into the holes in the
mating surface.

3. Apply a 1/16 inch bead of the above sealer to the
outer end of each intake manifold seal for the full
width of the seal (4 places). See Fig. 14. Caution:
Do not apply sealer to waffle section of end
seals as the sealer will rupture the seal
material. NOTE: This sealer sets up in 15 minutes,
so it is important that assembly be completed
promptly. Do not drip any sealer into the engine
valley. Position the intake manifold gasket
onto the block and cylinder heads with the
alignment notches under the dowels on the
cylinder heads. Be sure the hales in the gasket
are aligned with the holes in the cylinder head.

4. Carefuily lower the intake manifold into position on
the ¢cylinder bleck and cylinder heads.

5. Be sure the holes in the manifold goskets and
manifold are in alignment. Install the intake
manifold attaching bolts. Tighten the intake
manifold bolts in three steps (Fig. 15).

ENGINE

-

@ @O ©

FIG. 15 Intake Manifold Torque Sequence

Tighten all bolts in sequence to specification.

After completing the remaining assembly
steps, operate the engine until it reaches
normal operating temperature then re-tighten
the manifeld bolts in sequence to specification.

6. Install the carburetor and gosket.

7. Rotate the crankshaft damper until the No. 1 piston
is on TDC at the end of the compression stroke.
Position the distributor in the block with the rator
at the No. 1 firing position. Install the hold down
clomp and connect the distributor wiring harness.

8. Install the accelerator linkage.

9. Install the vacuum solenoid valve and the ignition

coil,

10. Connect the vacuum lines at the manifold. Install
the Thermactor by-pass air supply hose,

11. Position the engine wiring harness under the hold
down clips on the left rocker arm cover and connect
the wires at the ignition coil, water temperature
sending unit and throttle solenaid (if equipped).

12. Connect the crankcase emission hose at the left
hond rocker arm cover.

13. Install the heater hoses in the retainers.

14. Connect the fuel pump to carburetor fuel line at the
carburetor.

15. Install the distributor cap. Position the spark plug
wires in the harness brackets on the valve rocker
arm covers and connect the wires to the spark
plugs. See Part 23-01 for special installation
instructions. On Ford and Mercury vehicles
equipped with Frigidaire A/C compressor, install
compressor following procedure in Group 36.

16. Start the engine and check for leaks. Adjust the
ignition timing and connect the distributor vacuum
lines.

17. When engine temperature has stabilized, adjust
idie mixture and speed. Retorque the intake
manifold to specification.

18. Install the air cleaner and re-check idle speed.

HYDRAULIC TAPPETS

Before replacing a tappet for noisy operation, be
sure the noise is not caused by improperly adjusted
valve clearance [collapsed tappet clearance) or by worn
rocker arms or push rods.

The following procedure applies to the removal of
one or all tappets. NOTE: Since not all pushrod holes
are large enough to permit the removal of the
associated lifter, it may be necessary to remove
the adjacent rocker arm and pushrod and use that
pushrod hole for access.

Removal
1. Remove the valve rocker arm covers.

2. Remove the valve necessary rocker armls) push
rod(s) and identify them so that they can be
installed in their original positions.

3. Using tool T70P-14151, remove the tappet(s) and
place them in a rack so that they can be installed
in their original bores (Fig. 16). If removing tappet
through adjacent pushrod hole, use a small light to
aid in transferring tappet into position for lifting out
with T70P-14151 Tool.

4. Instructions for disassembling and assembling the
tappets ore given in Hydraulic Tappet—
Disassembly and Assembly.
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FIG. 16 Removing Hydraulic Tappets
Installation

Tappets and bores are to be lubricated with heavy
engine oil SE before installation.

1. Ciean the external surfaces of the tappets and
install in the bores from which they were removed.
if a tappet is being installed, check the new
tappet(s) for a free fit in the bore in which it is
to be installed. Lubricate the tappet(s) and
bore(s) with heavy engine oil SE before
inserting it in the bore.

2. Install the push rods in their original position. Apply
Lubriplate or equivalent to the valve stem tips.

3. Install the rocker arm(s) following the instructions
given in Rocker Arm Installation.

4, Check the rocker arm to valve stem tip clearance
{collapsed tappet clearance), and install the related
parts as outlined in Valve Rocker Arm Cover and
Rocker Arm Installation.

EXHAUST MANIFOLD

Removal

1. if o right exhaust manifold is being removed,
remove the air cleaner, intoke duct and heat stove.
{f a left-hand exhaust manifold is being removed,
first remove the oil filter.

2. On vehicles equipped with o column selector and
automatic transmission, disconnect the selector
lever cross shaft for clearance.

3. Disconnect the muffler inlet pipe or catalytic
converter inlet pipe at the exhaust manifold.
Remove the spark plug heat shields.

4, Remove the exhaust manifeld attaching bolts and
remove the manifold.
Installation

1. Clean the mating surfaces of the exhaust manifold
and cylinder head. Clean the mounting flange of
the exhaust manifold and muffler inlet pipe or
catalytic converter inlet pipe.

2. Apply graphite grease to the mating surface of the
exhaust manifold.

3. Position the exhaust manifold on the head and
install the attaching bolts. Working from the center
to the ends, tighten the bolts to specification. Install
the spark plug heat shieids.

4, Install the spacer between the infet pipe and the
exhaust manifold.

5. Connect the muffler inlet pipe or catalytic converter
inlet pipe at the exhaust manifold. Tighten the
attaching nuts to specification.

6. If a left exhaust manifold is being installed, install
the oil filter.

On a vehicle with an automatic transmission and
column selector, connect the selectar cross shaft at
the chassis and cylinder block.

7. W aright exhaust manifold is being replaced, install
the air cleaner heat stove. Install the air cleaner and
intake duct.

8. Start the engine and check for exhaust or oil leaks.

CYLINDER HMEADS
If a cylinder head is to be replaced, follow the
procedures under Cylinder Head Disassembly and
Assembly, and transfer all valves, springs, spark plugs,
etc., to the new cylinder head. Clean and inspect all
parts, reface the valves {refer to Part 21-01} and check
all clearances before assembling the new or used parts
to the new cylinder head.
Removal
1. Remove the intake manifold and carburetor as an
assembly following the procedure under Intake
Manifold Removal.
2. Remove the rocker arm coverls).
If the left cylinder heod is to be removed on a
vehicle with an air conditioner, isolate and remove
the compressor as outlined in Group 36.

If the left cylinder head is to be removed,
disconnect the power steering pump bracket from
the left cylinder head and remove the drive belt
from the pump pulley. Position the power steering
pump out of the way and in a position that will
prevent the oil from draining out.

3. If the right cylinder head is to be removed, remove
the alternator mounting bracket through boit and
gir cleaner inlet duct from the right cylinder head
assembly. Remove the ground wire at the rear of

the cylinder head.

4. Disconnect the exhaust manifold(s} from the muffler
inlet pipe(s) or catalytic converter inlet pipels).

5  Remove the rocker arm bolts, oil deflectors, rocker
arms, and push rods in sequence (Fig. 17} so that
they may be installed in their original positions.

6. Remove the cylinder head attaching bolts and lift
the cylinder head off the block. Remove and discard
the cylinder head gasket.

Installation

1. Clean the cylinder head, intoke manifold, valve
rocker arm cover and cylinder head gasket
surfaces. f the cylinder head was removed for a
cylinder head gasket replacement, check the
flatness of the cylinder head and block gasket
surfaces (see Part 21-01).
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FIG. 17 Removing Valve Push Rod
2.

2401

Position the new cylinder head gasket over the
cylinder dowels on the block. Position the cylinder
head on the block and install the attaching bolts.

The cylinder head bolts are tightened in three
progressive steps. Tighten all the bolts in sequence
{Fig. 18} to 75 ft-lbs, then to specification. When
cylinder head bolts have been tightened following
this procedure, it is not necessary to retorque the
bolts after extended operation. However, the bolts
may be checked and retorqued if desired.

Adz2411A

FIG. 18 Cylinder Head Bolt Torque Sequence

Clean the push rods in a svitable solvent. Blow out
the oil passage in the push rod with compressed air.
Check the ends of the push rods for nicks, grooves,
roughness or excessive wear. Visually check the
push rods for straightness or check push rod runout
with a dial indicator. If runout exceeds the
maximum limit at any point, discard the rod. Do
not attempt to straighten push rods.

Lubricate and install the push rods in their original
positions. Apply Lubriplate or equivalent to the
valve stem tips.

Lubricate and install the rocker arms following
procedures under Valve Rocker Arm Installation,

Connect the exhaust manifold(s) at the muffler inlet
pipe(s) or catalytic converter inlet pipe(s). Tighten
the nuts to specification.

If the right cylinder head was removed, install the
alternatar mounting bracket through bolt ond air
cleaner inlet duct on the right cylinder head
assembly. Connect the ground wire ot the rear of
the cylinder head. Adjust the drive belt tension to
specification.

Apply sealer to the rocker cover and cover gasket
to hold gasket in place. Position gasket on cover
aligning the holes in cover and gasket. Install the
valve rocker arm cover(s).

10.

If the left cylinder head was removed on a vehicle
with an air conditioner, install the compressor as
outlined in Group 36,

if the left cylinder head was removed, instoll the
drive belt and power steering pump bracket. Install
the bracket attaching bolts. Adjust the drive belt
to specification.

Install the intake manifold and related parts
following the procedure under Intake Manifold
Installation,

WATER PUMP

Removal

1.

2.

10.
11.

12.

Drain the cooling system and disconnect the
battery.

Remove the air inlet tube and fan shroud
attaching bolts and position the shroud rear-
ward.

Remove the fan and spacer from the water
pump shaft.

Remove the air conditioner compressor drive belt
lower idler pulley and compressor mount to water
pump bracket, it so equipped.

Loosen the aiternator and remove the drive belt.
Loosen the power steering pump and remove the
drive belt.

Remove the water pump pulley.

Remove the oiternator bracket from water pump
and position it out of the way.

Remove the power steering pump bracket from the
water pump and position it out of the way.
Remove the heater hose from the water pump.
Disconnect the radiator lower hose at the water
pump.

Remove the water pump attaching bolts and
remove the water pump.

Installation

1.

Remove all gasket material from the mounting
surfaces of the cylinder frant cover and water
pump. On Ford and Mercury vehicles with
Frigidaire A/C compressors, remove all gasket
material from the water pump spacer.

Position a new gasket, coated on both sides with
sealer, on the cylinder front cover {on spacer for
Ford and Mercury vehicles with A/C compressor);
then install the pump. Coat the threads of the
attaching screws with oil-resistant sealer and install
the screws. Tighten the attaching screws to
specification.

Install the air conditioner compressor to water pump
bracket and lower idler pulley, if so equipped.
Position the alternator bracket and power steering
pump bracket on the water pump and install the
bracket bolts.

Position the water pump pulley on the water pump
shaft and install the drive belts.

Place the fan shraud over the pulley and install the
fan and spacer.

Install the fan shroud and air inlet tube attaching
bolts.

Adjust the drive belts to specification.



