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(6) INSTALLATION. Place a new gasket on the
retaining bolts and slide the pump mounting flange over
the retaining bolts. Install the lock washers and nuts.
Torque the nuts to 30-35 foot-pounds.

Install the oil filter and the oil pan. Install the dis-

tributor. Fill the crankcase with the proper grade and

quantity of oil.
Run the engine to check for proper pump operation.

6. CRANKSHAFT DAMPER

The 6-cylinder engine is equipped with either a
rubber-type damper (fig. 26) or a viscous damper which
is keyed to the crankshaft and retained with a cap screw
and washer. Two threaded bolt holes are provided in
the damper to facilitate removal.

a. Removal.

Remove the radiator. Remove the generator belt. Re-
move the retaining bolt and washer from the end of the
crankshaft. Remove the damper from the crankshaft

with the tool shown in fig. 27.

b. Installation.

Lubricate the-crankshaft with an oil-white lead mix-
ture. Line up the damper' keyway with the key on the
crankshaft and start the damper on the shaft. Press the
damper on the shaft (fig. 28). Install the washer and
retaining bolt and torque the bolt to 45-55 foot-pounds.
Install the generator belt and adjust the belt tension.
Install the radiator.

7. CYLINDER FRONT COVER AND OIL SEAL

The engine front cover is a one piece steel stamping
retained to the cylinder block by ten slotted head screws
and to the oil pan by two screws. Two dowels are used
to locate the cover on the block. The ignition timing
pointer is spotwelded to the cover.

Procedures for cover removal, inspection, oil seal re-
placement, and installation are given below.

a. Removal.

Remove the radiator. Remove the crankshaft damper.
Remove the two screws that retain the front end of the

TIMING POINTER

VIBRATION DAMPER

TIMING MARK

CYLINDER FRONT COVER RETAININ

Fig. 26—Vibration Damper

oil pan to the cover and loosen the remaining screws
slightly. Remove the cover retaining screws, the cover,
and gasket.

b. Inspection.

Check the cover for cracks and for damage to the
gasket surfaces. Repair any cracks or replace the cover
if repairs cannot be made.

c. Oil Seal Replacement.

Drive out the old seal with a pin punch. Clean out
the seal recess in the cover and install a new seal with
the tool shown in fig. 29. Coat the new seal with grease

A

Fig. 27—Damper Removing Tool
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to reduce friction when installing. Drive the seal in until
it is fully seated in the recess. Check the seal to be sure
the spring did not come out during installation.

d. Installation.
Position a new gasket on the block, place the cover

on the cylinder block, and install the retaining screws.
Tighten the cover retaining screws evenly. Install the
damper. Install the radiator. Install the two screws re-
taining the oil pan to the front cover and tighten all oil
pan screws evenly working from the center outward in
each direction.

8. CAMSHAFT SPROCKET, CAMSHAFT, AND BEARINGS

The camshaft is supported by four bearings which are
pressed into the block. It is driven by a sprocket and
timing chain in mesh with a sprocket on the crankshaft.
An eccentric on the camshaft contacts the fuel pump
rocker arm which operates the fuel pump. The camshaft
sprocket is keyed to the camshaft and is retained by a
bolt and washer. Camshaft thrust is controlled by a plate
bolted to the front of the block. The plate is located
between the camshaft sprocket and a shoulder on the
camshaft.

Procedures for removal, inspection, and installation
of the camshaft sprocket, timing chain, camshaft, and
bearings are given below. The procedures are written
to include the steps necessary for removal and installa-
tion when the engine is in the vehicle. If the engine is
removed, eliminate any steps not applicable. The cam-
shaft and related parts are shown in fig. 30.

a. Camshaft Sprocket and Timing Chain.

To make the sprocket and chain accessible, remove
the radiator, crankshaft damper, and engine front cover.

(1) INSPECTION. Check the wear on the timing
chain and camshaft sprocket by taking up the slack on
the driving side of the chain then measuring the deflec-
tion on the slack side of the chain (fig. 31). Total out-
ward deflection should not be more than %2 inch. If
excessive slack is indicated it will be necessary to re-

<
7

Fig. 28—Installing Damper

place the sprockets and chain. Check the camshaft
sprocket for broken or chipped teeth.

(2) REMOVAL. Before removing the camshaft
sprocket, it is advisable to align the timing marks as
shown in fig. 32.

Remove the camshaft sprocket retaining bolt and
washer. Slide the camshaft sprocket, timing chain, and
crankshaft sprocket forward until the camshaft sprocket
comes off the camshaft. Do not lose the key from the
camshaft.

(3) INSTALLATION. Place the timing chain over
the crankshaft sprocket, and insert the camshaft sprocket
in the timing chain so the timing marks of both sprockets
and the chain are aligned (fig. 32). Align the key in
the camshaft with the camshaft sprocket keyway and
slide the assembly into position. Recheck the timing.
Install the washer and retaining bolt. Tighten the bolt
to 45-50 foot-pounds.

Install the cylinder front—cover, crankshaft damper,
and radiator.

b. Camshaft.

It will be necessary to replace the camshaft when the
lobes are worn to such an extent that valve lift is less
than 0.335 inch for intake and 0.330 inch for exhaust.
Check valve lift with a dial indicator as shown in fig. 33.
The valve lash must be zero.

(1) REMOV AL. Remove the grille and radiator. Re-

Tool—T52L-6700-BEE

N
CYLINDER FRONT
COVER

1277

Fig. 29—Installing Qil Seal
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Fig. 30—Camshaft and Related Parts

move the crankshaft damper and cylinder front cover.
Remove the rocker arm cover and the push rod cover.
Remove all push rods. Lift the tappets and hold them in
the up position with spring clothespins or rubber bands.
NOTE: If the engine is removed from the vehicle,
inverl it to keep the tappels away from the camshaft.
Be sure oil pan is either drained or removed before
inverting engine.

Remove the distributor. Remove the fuel pump. Re-
move the camshaft sprocket and timing chain. Remove
the screws retaining the thrust plate and remove the
thrust plate. Carefully pull the camshaft out of the
engine.

CAUTION: Do not gouge the camshaft bearings with

the cam lobes when removing the camshaft.

(2) INSPECTION. Check the camshaft journals

SLACK SIDE OF CHAIN

FIRST TAKE UP SLACK OF THIS SIDE OF
CHAIN TO ESTABLISH STRAIGHT POSITION
OF CHAIN SHOWN IN DOTTED OUTLINE.
THEN, TAKE UP SLACK ON DRIVING SIDE
OF CHAIN AND MEASURE SLACK SIDE.

15" MAXIMUM LATERAL
MOVEMENT OF CHAIN

1355

Fig. 31 —Checking Timing Chain Deflection

CAMSHAFT SPROCKET TIMING MARK

CHAIN TIMING MARKS

DRIVING SIDE OF CHAIN  CRANKSHAFT SPROCKET TIMING MARK
1244

Fig. 32—Aligning Timing Marks

for grooves or scratches. Measure the journal diameter
for wear and out of round. Replace the camshaft if the
journals are more than 0.001 inch out of round. Measure
the front camshaft bearing inside diameter. The differ-
ence in measurement between the bearing and camshaft
journal (amount of clearance) should be 0.001-0.003
inch for a new camshaft and bearings, and not over
0.005 inch for a used camshaft and bearings. If the front
bearing is worn excessively, it can be assumed that all
bearings are worn to this extent.

Check the fuel pump eccentric for wear. Inspect the
distributor drive gear for worn or damaged teeth.

Replace the camshaft or bearings if any of the above
conditions exist.

Inspect the wear pattern on the lift portion of the cam
lobes. The surface of the cam is tapered slightly to aid
in tappet rotation. If the taper is worn off over more

TYPE VALVES, _‘
BE SURE TO

PLACE 9%
INDICATOR TIP
ON SLEEVE
—NOT ON
{ VALVE SPRING
RETAINER

S

i d g A = i)
AXIS OF INDICATOR PARALLEL TO AXIS OF VALVE STEM 1245

Fig. 33—Valve Lift Measurement



20 Chapter | —EAA Series—6-Cylinder Engine

than half the face of the cam, the camshaft must be
replaced.

(3) INSTALLATION. Slide the camshaft carefully
into the bearings. Install the thrust plate and secure it
with the retaining screws. Tighten the screws to 15-18
foot-pounds. Check the camshaft end play. It should be
0.003-0.006 inch. Install the camshaft sprocket, timing
chain, front cover, and crankshaft damper. Install the
generator belt and adjust belt tension. Release the tap-
pets and install the push rods. Make an initial adjust-
ment of the valve lash.

Install the distributor and adjust the initial timing.
Install the fuel pump. Install the tappet chamber cover
and torque the retaining screws to 8-10 foot-pounds.
Install the radiator and grille. Warm up the engine and
check the valve lash with the engine idling. Reset the
lash, if necessary. Install the rocker arm cover and torque
the nuts to 8-10 foot-pounds.

c¢. Camshaft Bearing Replacement.

Replace camshaft bearings if the clearance exceeds
0.005 inch.

It will be necessary to remove the engine from the
vehicle to replace camshaft bearings. The bearings are
available pre-finished to size for standard and 0.015
inch undersize camshaft journal diameters.

)

)
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Fig. 35—Removing or Installing Camshaft Bearings

The bearing insert for No. 1 bearing is not inter-
changeable with the No. 2, 3, and 4 bearings.

(1) REMOVAL. Remove the camshaft. Drill a 14"
hole in the plug at the rear camshaft bearing bore. Use
the tool shown in fig. 34 to remove the plug. Remove
the camshaft bearings with the tool shown in fig. 35.

(2) INSTALLATION. Position the bearing at the
bearing bore and press it in place as shown in fig. 35.
Be sure the oil hole in the bearing lines up with the oil
hole in the bore.

Clean out the plug recess in the rear bearing bore.
Coat the rim of a new plug lightly with sealer. Install
the plug with the tool shown in fig. 36. Install the cam-
shaft.

9. FLYWHEEL, CRANKSHAFT, AND BEARINGS

Procedures for removal, inspection, and replacement
of the flywheel, crankshaft, and bearings are covered
here under headings descriptive of the operation. The
crankshaft and related parts are shown in fig. 37.

a. Flywheel.

The rear face of the flywheel is used as a friction
surface which is engaged by the clutch plate. The fly-
wheel ring gear is secured to the flywheel by means of

CORE PLUGS 1243

Fig. 34—Removing Camshaft Bore Plug

a shrink fit.

(1) INSPECTION. Flywheels having a burned

or scored friction surface should be replaced.

Toal—T52L-6266-8GD i

CYLINDER BLOCK CORE PLUGS =

Fig. 36—Installing Camshaft Bore Plug
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Fig. 37—Crankshaft and Related Parts
(Standard Transmission)

Check flywheel runout by mounting a dial indicator
as shown in fig. 38. The indicator shaft should contact
the outer edge of the clutch plate area. Rotate the fly-
wheel and observe the indicator reading. Total runout
should not exceed 0.005 inch.

Examine the ring gear for cracks, damaged teeth or
looseness on the flywheel.

(2) REMOVAL. Remove the transmission, clutch
housing, and the clutch assembly. Remove the flywheel
bolts and pull the flywheel off the crankshaft.

L PLACE INDICATOR
#P SHAFT NEAR
i OUTER EDGE OF
S e FRICTION
AREA

Fig. 38—Checking Flywheel Runout (Typical)

(3) RING GEAR REPLACEMENT. To remove the
old gear, drill a !'7s inch hole nearly through the gear
and cut the remaining portion of the gear with a chisel.
Heat the new ring gear evenly until the gear expands
enough to slip on the flywheel, then position the gear
on the flywheel, and allow it to cool. The ring gear run
out must not exceed 0.010 inch (fig. 39).

CAUTION: Do not heat any portion of the gear to a
temperature higher than 500°F. If this limit is ex-
ceeded, the temper will he removed from the gear.

PLACE INDICATOR
SHAFT AGAINST
MACHINED

¥ SIDE OF RING

1354

Fig. 39—Checking Ring Gear Run Out
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(4) INSTALLATION. Place the flywheel on the
crankshaft flange and install the mounting screws.
Torque the screws in sequence across from each other
to 75-85 foot-pounds. Install the clutch assembly, clutch
housing, and transmission.

b. Crankshaft.

The crankshaft is made of cast nodular iron with
integral counterweights and is statically and dynamically
balanced. Oil distribution holes are drilled through the
shaft to pressure lubricate the main and connecting rod
bearings.

(1) REMOVAL. Remove the engine and install it
on a work stand. Remove the flywheel housing, clutch
assembly, starter, and engine rear plate assembly. Re-
move the flywheel. Remove the damper, front cover,
camshaft sprocket and timing chain. Remove the oil
pan and the oil pump screen housing assembly.

Make sure all bearing caps are marked so they can
be reinstalled in exactly the same position. Remove all
connecting rod bearing caps and bearings. Remove the
main bearing caps and bearings. Mark all bearings so
they can be installed in the same location from which
they were removed. Remove the crankshaft. Be careful
not to damage the thrust bearing.

(2) INSPECTION. Examine the shaft for cracks.
Make sure the dowel pins (Fordomatic only) in the
flange are not loose or damaged. Grooved or scored main

DIRT IMBEDDED INTO
BEARING MATERIAL

Fig. 40—Bearing Scratched by Dirt

or crankpin journals will cause bearing failure and
should be reground for undersize bearings. Remove light
scores or scratches with an oilstone, then polish with
No. 320 grit polishing paper.

(3) MEASURING CRANKSHAFT JOURNALS.
Measure each journal at a minimum of four places to
determine size, out of round, and taper. Journals that
are out of round more than 0.0015 inch or have more
than 0.001 inch taper should be reground. Standard
crankshaft journal diameters are: 2.4980-2.4988 inches
for main journals and 2.2980-2.2988 inches for crank-
pin journals.

(4) REGRINDING CRANKSHAFT. If it is neces-
sary to regrind the crankshaft, select the next undersize
bearing and regrind the journals to give 0.0005-0.0021
inch clearance in the bearings. If it is necessary to re-
grind the journal diameter more than 0.030 inch, dis-
card the crankshaft.

Always grind the same radii at the ends of the jour-
nals as the shaft had originally. Too small a radius will
cause fatigue failure of the crankshaft; too large a radius
causes bearing failure due to “radius ride” of the bearing.

Use No. 320 grit polishing paper and engine oil to
polish the journal after grinding.

(5) INSTALLATION. Be sure that all bearing in-
serts, bores, and the crankshaft journals are clean. Apply
a light coat of engine oil to the journals and bearing
inserts. Install the inserts in the block. Carefully lower

Fig. 41—Fatigue Failure of Bearing
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the crankshaft into the bearings. Be careful not to dam-
age the thrust bearing surfaces.

Install the main bearing inserts in the caps and install
the caps in the block. Install cap bolts finger tight, pry
the crankshaft forward to align the thrust bearing faces,
and tighten all bearing cap bolts to 95-105 foot-pounds.

Install the oil pump screen assembly. Install the fly-
wheel (except Fordomatic). Install the clutch assembly,
then install the flywheel housing. Install the starter
assembly. Install the camshaft sprocket and timing
chain. Install the front cover and the crankshaft damper.
Install the oil pan. Install the engine in the vehicle.

c. Main Bearings.

Steel-backed tin base babbitt or copper lead inserts
are used to support the crankshaft. Care should be used
in fitting main bearings to obtain the proper clearance.

Main bearing inserts that are scratched, show fatigue
pockets, or have the overlay wiped out, should be
replaced.

A bearing that has only light scratches may be re-used
providing the clearances are satisfactory. Scratched
bearings are shown in fig. 40. Fatigue failure can be
recognized by the breaking away of the bearing overlay
material (fig. 41). Figure 42 shows two bearings with
the overlay wiped out.

A bearing showing signs of excessive wear on one
side of the bearing half (fig. 43) indicates a tapered
bearing journal. The journal should be reground to the
next undersize to remove the taper and undersize bear-
ings installed. Similarly, bearings showing excessive
wear at the center or end of the bearing around the cir-

Fig. 42—Bearing Failure Due fo Lack of Oil

OVERLAY GONE FROM ENTIRE SURFACE

1161
Fig. 43—Bearing Failure Due to Tapered Journal

cumference (fig. 44) indicate high spots on the bearing
journal which should be corrected before the engine is
rebuilt.

Bearings that show bright sections across the back of
the bearing (fig. 45) indicate the bearings have been
loose in the bore either because of an undersize outside
diameter, or because of the bearing bore being too
large, or by the bearing not having sufficient “crush.”

Crankshaft end play is controlled by the No. 3 main
bearing flanges.

If the crankshaft has been removed, the bearing in-
serts can be easily replaced. However, the inserts can be
removed and replaced without removing the crankshaft.

RADII RIDE

SCRATCHES

DIRT IMBEDDED IN BEARING MATERIAL
FATIGUE FAILURE FROM EXCESSIVE LOAD

/7
RADII RIDE

SCRATCHES 1162

Fig. 44—Bearing Showing Radius Ride
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NOTE: Special care must be taken when installing
the rear main bearing cap to prevent oil leakage
past the two sels of seals. Use the procedure pre-
sented under “(5) Replacing Rear Qil Seals” when
the cap is installed.

(1) REPLACEMENT WITHOUT REMOVING
CRANKSHAFT. After the bearing cap has been re-
moved, a special tool designed for removing the upper
bearing insert may be inserted in the oil hole in the
crankshaft. Figure 46 shows the tool in position ready
to bear against the insert. When the crankshaft is ro-
tated in the direction opposite to engine rotation the
tool will force out the bearing insert. This tool should
be used with caution to avoid damaging the bearing.

To install the upper main bearing insert, place the
plain end of the bearing over the locking tang side of
the shaft. Using the same tool, rotate the crankshaft in
the direction of engine rotation until the bearing seats
itself.

(2) FITTING MAIN BEARINGS (PLASTIGAGE
METHOD). If the engine is removed from the vehicle,
drain the oil, remove the oil pan and invert the engine.
Remove the bearing cap and wipe the oil from the bear-
ing and journal. Keep the other bearing caps tight
while checking the fit of a bearing.

NOTE: If the bearing fit is checked while the engine
is in the vehicle it will he necessary to support the
weight of the crankshaft. The shaft can be supported
by placing a thin rubber pad between the cap insert
and journal of two bearings that are not bheing
checked. Tighten these bearing cap bolts enough to
hold the crankshaft up against the block half of the

main bearing inserls.

BRIGHT (POLISHED) SECTIONS

\&

Fig. 45—Bearing Showing Bright Spots Due To
Improper Seating

MAIN BEARING |

i " ] o
Tool—6331

CRANKSHAFT JOURNAL

104¢&

Fig. 46—Removing Main Bearing insert

Place a piece of Plastigage the full width of the bearing
on the journal (or in the bearing cap). Install the bear-
ing cap and tighten the retaining bolts to 95-105 foot-
pounds.

CAUTION: Do not turn the crankshaft while the
Plastigage is between the bearing and the journal.

Remove the bearing cap. Without moving the plastic,
check its width (at the widest point) with the gradua-
tions on the Plastigage container as shown in fig. 47.

NOTE: Normally, main bearing journals wear evenly
and are not out-of-round. However, if a bearing is
being fitted to an out-of-round journal, be sure to
fit the bearing to the maximum diameter of the
journal. If the bearing is fitted to the minimum
clearance of 0.0005 on the minimum diameler of
the journal, and the journal is out-of-round 0.0005
or more, inlerference between the journal and bear-
ing will result in rapid failure of the bearing.

If the bearing clearance is not over 0.0021 inch or
less than 0.0005 inch, the bearing insert is satisfactory.
If the clearance is not within limits, try the selective

Flattened Plastic

.002" CLEARAN

W/ i =
* GRADUATED CONTAINER 1282

Fig. 47—Measuring Flatiened Plastigage
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REAR MAIN BEARING CAP

JOURNAL OIL SEAL

BEARING CAP TO CYLINDER
BLOCK OIL SEALS 1267

Fig. 48—Rear Bearing Cap Seals

fit bearing to bring the clearance within the 0.0005-0.0021
inch limit. If the selective fit bearings do not bring the
clearance below 0.0021 inch, it will be necessary to re-
grind the crankshaft journals for use with the next
undersize bearing.

NOTE: If the flaitened plastic is not uniform in
width from end to end, the journal or bearing is
tapered. Be sure to check the journal with microm-
eters if the flattened plastic indicates more than

0.001 inch difference.

(3) CHECKING CRANKSHAFT END PLAY. To
check the crankshaft end play, push the crankshaft
toward the rear of the engine. Place a dial indicator
against the rear side of the crankshaft flange. Set the
dial to zero, then push the crankshaft forward.

If the dial indicator shows more than 0.008 inch or
less than 0.004 inch play, the main thrust bearing insert
should be replaced with a new insert to obtain proper
end play. The manufacturer’s crankshaft end clearance

is 0.004-0.008 inch.
Tool—T52L-6701-AGD FORM SEAL BY
DRIVING TOOL
INTO CAP

THEN CUT SEAL FLUSH WITH EDGE OF TOOL 1268

Fig. 49—Forming and Cutting Qil Seal

Tool—T52L- &
6336-8GDgde

PRESS BEARING CAP DOWN _o

L ‘ =

A

Fig. 50—Installing Rear Bearing Cap

(4) REPLACING REAR OIL SEALS. The rear
main bearing cap contains the lower crankshaft journal
oil seal and the cap itself is sealed to the block by two
tapered vertical seals (fig. 48).

Be sure to use the seal forming tool and the bearing
cap guide fixture when installing the seals and cap.

Remove the crankshaft. Remove the rear bearing
inserts. Pry out the old seals from the rear bearing
cap and block. Clean the seal grooves thoroughly.

Install a new journal oil seal in the bearing cap
groove. Form the seal and cut it off flush with the edge
of the tool as shown in fig. 49. Use a sharp knife and
leave no ragged edges.

Repeat the procedure to form the upper half of the
seal in the cylinder block groove. Install the bearing
inserts. Lay the crankshaft in the block bearing halves,
using care not to damage the thrust bearing flanges.

Install the bearing cap with seals into the fixture. The
seals must be even with the parting edge of the cap.

CHECK FOR AIR

DIRECT AIR HOSE NOZZLE AT  BUBBLES AT THESE POINTS

CORNERS OF BEARING CAP

»

: i
APPLY ENGINE OIL TO THESE POINTS 1270

Fig. 51—Checking Seal for Leakage
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Install the pilot studs in the block. Place the bearing
caps and fixture assembly on the pilot studs and slide
the bearing cap over the studs and through the guide
(fig. 50). Press the bearing cap carefully into place. Coat
the surfaces lightly with grease to reduce friction during
installation.

NOTE: Be sure the cap to block seals do not shift
while the cap is pressed home. The seal must be
seated all the way down to prevent oil leakage at the
parting ‘edge of the cap and block. The vertical cap
to block seals should extend approximately 3/64

inch above the block to insure a good seal against
the oil pan gaskel.

Install the bearing cap bolts and torque them to
95-105 foot-pounds.

Check the cap to block seals by applying oil to the
outer edges of the bearing cap. Apply compressed air
to the corners of the cap inside the block (fig. 51) and
check the oil at the outside edge for bubbles. If any
bubbling is apparent, it will be necesary to remove the
cap and reinstall it, making sure the cap to block seals
seat all the way to the corner of the cap.

10. CONNECTING RODS, PISTONS, AND RINGS

This section gives the removal, inspection, and instal-
lation procedures for connecting rods, pistons, and pins.
Complete data is given on the fitting of all bearings and
the fitting of new rings and pistons.

a. Remove Piston and Connecting Rod
Assemblies.

Remove the oil pan and cylinder head.

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. Posi-
tion the ridge remover in the cylinder and adjust the
ridge remover pilot to the cylinder size. Make sure the
cutter is at the top side of the roller bar and that the
cutter does not extend beyond the roller. Make sure the
ridge remover shoes are tight. Hold the ridge remover

SHOE SHOE

CUTTER BLADE PIL? ADJUSTING SCREW

Fig. 52—Removing Cylinder Ridge

tightly against the block and turn the arbor clockwise
with a tee handle wrench (fig. 52).

CAUTION: Never cut into the ring travel area more
than 1/32 inch when removing ridges.

- Remove the ridge remover 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. Clean the carbon from the piston
head and cylinder block before removing the piston
from the bore.

Turn the crankshaft until the rod of the piston being
removed is down. Remove the nuts from the connecting
rod bolts. Lift the rod bearing cap from the rod and
push the rod and piston assembly out of the top of the
cylinder with the handle end of a hammer. Do not scratch
the crankpin or the cylinder wall when removing the
piston and rod. Repeat this procedure for each assembly.

NOTE: Each rod and bearing cap is numbered from
1 to 6 beginning at the timing gear end of the en-
gine. The numbers on the rod and bearing cap must
be on the same side when re-installing them into

EXPAND RING BY
CATCHING TIPS OF TOOL
IN RING ENDS

Tool—T52L-6149-AED

Fig. 53—Removing Rings
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Fig. 54—Removing Piston Pin

their respective cylinder bores. If a connecting rod
is ever transposed from one block or cylinder to
another, make sure all the bearings are new and that
the number on the rod is restamped to correspond
with the new cylinder number.

b. Disassembly of Piston and Connecting
Rod Assemblies.

Mark the pistons for identification of the piston with
the bore and rod for assembling purposes.

Remove the piston rings with the tool shown in fig.
53. Remove the piston pin retainers at each end of the
piston pin. Drive the piston pin out of the piston (fig. 54).

Remove the rod bearing cap and the bearing inserts
after identifying the inserts for reassembly with the
same rod and cap, if the inserts are to be re-used. The
piston and rod is shown disassembled in fig. 55.

CONNECTING ROD ASSEMBLY
6200

PISTON RING A S
6149 -
BOLT BEARING  CAP  NUT
6214 6211 6210 6215
%‘\EUSHING LOCK NUT
PISTON \ | . 6207 15218-S
ASSEMBLY lS\ PIN-6135 15
G0 " )a— RETAINER —6140 1250

Fig. 55—Piston and Connecting Rod

Groove Cleaning Tool

1251
Fig. 56—Cleaning Ring Grooves

¢. Cleaning Piston and Connecting Rod
Assemblies.

Clean the piston ring grooves with a ring groove
cleaner (fig. 56). '

Clean all the parts and passages in solvent. Never
use caustic cleaning solution. Thoroughly clean the rod
bore and the back of the inserts.

d. Inspection of Piston and Connecting

Rod Assemblies.

Connecting rod bolts or nuts with damaged threads,
and rods with deep nicks, signs of fractures, scored bore,
or bore out of round more than 0.002 inch should be
replaced.

Use a new piston pin to check the piston pin bushing
in the connecting rod for wear. The pin should have a
0.0001-0.0003 inch clearance in the rod bushing. If the
new pin falls through the bore by its own weight, ream
the bushing for the next oversize pin or replace the con-
necting rod.

Check every connecting rod for alignment on a fixture
after fitting the piston pins (fig. 57). If the rod is twisted
more than 0.012 inch or bent more than 0.004 inch, it
should be straightened or replaced.

ROTATE PISTON AND <,
OBSERVE INDICATOR

Tool
M-120-RA-72

APPLY PRESSURE

TO HOLD ROD DOWN 1253

Fig. 57—Check Connecting Rod Alignment
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(1) CONNECTING ROD BEARINGS. Replace
bearing inserts that are scored, have the overlay wiped
out, show fatigue failure, or are badly scratched (fig. 40
through 45).

Install the bearing inserts in the cap and rod section.
The bearing should snap into place and remain there.
If the bearing slides in freely and will fall out readily,
the bearing has lost its spread and should be replaced.
Check the inside edge of the bearing at the parting line
for sharp burrs. Remove the burrs if any are apparent.
The parting edges of the bearings should be free of dirt
or other foreign particles.

(2) PISTONS. Inspect pistons for fractures at the
ring lands, skirt, and pin bosses. Replace pistons show-
ing signs of excessive skirt clearance, wavy ring lands,
fractures, or damage from detonation. Spongy eroded
areas near the edge of the piston top are caused by
detonation. In some instances holes are also burned
through the piston top.

(3) PISTON PINS. Replace piston pins showing
signs of fractures or etching. Piston pins that show wear
or fit loose in the piston or rod bushing should be re-
placed. Replace all piston pin retainers.

(4) CYLINDER BLOCK. Make a thorough check for
cracks. Minute cracks not visible to the naked eye may
be detected by coating the suspected area with a mix-
ture of 25% kerosene and 75% light motor oil. Wipe
the part dry and immediately apply a white coating
of zinc oxide dissolved in wood alcohol. If cracks are
present, the white coating will become discolored at the
defective area.

Inspect the cylinder bores for scoring. Inspect the
expansion plugs for rust at the edge of the plug. Rust
indicates leakage. If leakage is indicated, drill a 14"
hole in the plug, then remove the plug with the tool
shown in fig. 34. Install a new plug with the tool shown
in fig. 36. Always use a sealer when installing new plugs
or leakage may result.

Telescope Gauge

Fig. 58—Measuring Cylinder Bore

Check the cylinder bore for taper, out of round, and
wear with a cylinder bore gauge, telescope gauge, or

. inside micrometers. Only experienced personnel should

be permitted to take these measurements.

Record measurements taken lengthwise and crosswise
at the top and bottom of the block as follows:

Lengthwise of the block, measure and record as “A”
the diameter of the cylinder at the top of the cylinder
where the greatest ring wear occurs. Also lengthwise
of the block, measure and record as “B” the cylinder
diameter at the bottom of the piston skirt travel. Cross-
wise of the block, measure and record as “C” the diam-
eter of the top of the cylinder at the greatest wear
point. Measure and record as “D” the diameter at the
bottom of the cylinder bore, also crosswise of the block.

Reading “A” compared to reading “B” and reading
“C” compared to reading “D” indicates cylinder taper.
If the taper is greater than 0.015 inch the cylinder must
be rebored and honed for the next oversize piston. How-
ever, a cylinder rebore should be recommended if the
cylinder taper exceeds 0.008 inch.

Reading “A” compared to reading “C” and reading
“B” compared to reading “D” indicates whether or not
the cylinder is out of round. If the out of round exceeds
0.003 inch, the cylinders must be rebored and honed
for the next oversize piston.

Measuring the cylinder bore with a telescope gauge
is illustrated in fig. 58.

e. Fitting Pistons.

Proper assembly tolerances of pistons are required if
satisfactory engine operation is to be obtained. Cylinder
bores must be checked for taper and out of round con-
dition before fitting a piston.

Before installing a piston and new rings in a used
block, remove the high polish on the cylinder wall to
aid ring seating by passing a hone or glaze removing
tool through the cylinder bore a few times. Do not hone
more than enough to rough up the polish. Make sure
that oiled rags are placed in the bore to catch the hone
grit and that the cylinder is thoroughly cleaned before
installing the piston.

To fit a new piston in a new bore, attach a tension
scale to the end of a feeler ribbon %2 inch wide and

having the correct feeler ribbon thickness as given in
Table 1.

Table 1—Piston Fitting Specifications

Fit New Piston
In New Bore

Fit Used Piston
In Used Bore

Fit New Piston
In Used Bore

Gauge Gauge Gauge
Thickness | Pounds | Thickness| Pounds | Thickness | Pounds
(Inch) Pull (Inch) Pull (Inch) Pull
0.0015 5-10 0.002 5-10 0.003 5-10
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Position the feeler ribbon on the side of the piston
90° from the piston pin hole. Invert the piston, then
push the piston and feeler gauge in the cylinder so the
end is about 2 inch below the top of the block. Keep
the piston pin bores parallel with the crankshaft axis.
Pull out the feeler gauge while noting the scale read-
ing (fig. 59).

The pull limits for new pistons and used pistons in
new or used bores is given in Table 1.

If the scale reading is greater than the maximum
allowable pull, try another piston or hone the cylinder
bore to obtain the proper fit. If the scale reading is less
than the minimum allowable pull, try another piston.
If none can be fitted, rebore the cylinder to the next
over size piston.

f. Boring Cylinder Block.

To assure maximum engine performance and balance
of the reciprocating parts of the engine, all cylinders
must be bored to the same size when the 0.060 inch
piston must be installed even though only one cylinder
requires reboring and the others are within tolerance.
Manufacturers recommendations on how to use boring
equipment should be followed and the work performed
only by experienced personnel.

Bore the cylinder with the most wear first to deter-
mine the proper oversize. If the cylinders will not clean
up at 0.060 inch oversize, the block must be replaced.

When reboring the cylinders allow 0.0015 inch stock
for honing to a final finish. Use a number 220 to 280
grit hone for this operation.

Fig. 59—Fitting Piston

CAUTION: Thoroughly clean the block to remove
all particles of abrasive after the honing operation.

g. Fitting Piston Pins.

Check the piston pin fit in the piston. Piston pins
must be a hand-push fit in the piston pin bore at normal
room temperature (70°F.).

If oversize piston pins are to be used, or if the piston
pins are too tight, ream the pin bore with an expansion
type piston pin bore reamer. Place the reamer in a vise
and revolve the piston around the reamer.

Set the reamer to the size of the piston pin bore,
then expand the reamer very slightly and trial ream
the bore in the piston using a pilot sleeve of the nearest
size to maintain alignment of the piston pin bores.

CAUTION: Take a very light cut.

Check the reamed hole size using the new piston pin
to be used in the piston being reamed as a gauge. If
the bore is small, expand the reamer slightly and make
another trial cut. Repeat the procedure outlined until a
piston pin fit is obtained.

Similarly ream all the pistons in which pins need to
be fitted, checking each with the pin to be used in the
piston. Repeat the procedure to fit the pins to the con-
necting rod bushings.

h. Fitting Piston Rings.

Install the piston ring in the cylinder bore. Invert the
piston and use the top to push the ring about halfway
into the bore to true the ring with the cylinder bore.
Measure the ring gap with a feeler gauge. The gap
should be 0.007-0.047 inch (all rings). If the gap is
less than the minimum limit, remove the ring and file
the ends until the proper clearance is obtained.

After the rings have been fitted in the cylinder bore,
they should be installed on the piston or identified with

Feeler Gauge
PISTON RING

PISTON

1257

Fig. 60—Checking Ring Clearance
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the piston and cylinder bore in which they are to be
installed.
Check the ring to groove clearance with the rings to
be used on the piston as shown in fig. 60.
The rings should have the following clearance:
Clearance in
Piston Groove

Ring (inch)
Top Compression .................. 0.0020-0.0035
2nd Compression .................. 0.0015-0.0030
Oil RIGE &5 5 5 sadwenms & & @ owwarsaines s 0.0010-0.0025

Three different type rings are available in sets for
service, the standard ring, the expander ring, and the
steel section ring.

The standard (snap type) is designed for use in a
new engine.

The expander type is designed for use, after a light
honing operation, in a cylinder bore with a small amount
of taper, to correct an oil consumption condition.

The steel section type ring should be used in cylinders
where the taper of the cylinder bore is very great, or to
correct excessive oil consumption conditions when the
customer does not want the cylinders rebored.

Bore “glaze” should be removed to aid piston ring
seating.

i. Fitting Connecting Rod Bearings
(Plastigage Method).

Place a piece of Plastigage plastic the length of the
insert in the bearing insert. Install the cap and tighten
to 45-50 foot-pounds.

NOTE: Do not turn the crankshaft with Plastigage
in place.

Remove the bearing cap and u—se the Plastigage scale
to measure the width of the flattened piece of plastic
at the widest point.

NOTE: If the crankpin is out-of-round, be sure to
fit the bearing to the maximum diameter of the
crankpin. If the bearing is fitted to the minimum
diameter of the crankpin with minimum clearance
of 0.0005 inch and the crankpin is out-of-round
0.0005 or more, interference will result in rapid
failure of the bearing.

If the reading is not over 0.0021 inch or not less
than 0.0005 inch, the fit is satisfactory. If the clearance
is greater than 0.0021 inch, try another selective fit
bearing to bring the clearance within the 0.0021 inch
limit, If the clearance is still excessive, regrind the
crankshaft and install undersize bearing inserts.

NOTE: If the flatiened plastic is not uniform from
end to end in its width, the journal or bearing is
tapered. Be sure to check the journal with microm-

eters for taper if the flattened plastic indicates more
than 0.001 inch difference.

Rotate the crankshaft after the bearing is installed
to be sure the bearing is not too tight.

j- Assembly.
Lubricate all parts with light engine oil.

NOTE: The oil squirt hole should be toward the

valve side of the cylinder bore when assembly is
installed.

Position the connecting rod in the piston and push
the pin into place.

Insert new piston pin retainers by spiralling them
into the piston with the fingers. Do not use pliers. Install
the piston rings.

Insert the bearing halves in the rod and cap.

k. Installation.

Oil the cylinder wall with light engine oil. Make sure
the ring gaps are equally spaced around the circum-
ference of the piston. Compress the rings with a com-
pressing tool and push the piston down with a hammer
handle (fig. 61) until it is slightly below the top of the
cylinder.

NOTE: Install the piston with the indentation in the
piston head toward the front of the engine.

Turn the crankshaft throw to the bottom of its stroke.
Oil the crankpin and push the piston all the way down
until the rod bearing seats on the crankpin. Be careful
not to scratch the cylinder bore or the crankpin. Install
the bearing cap (line up the stamped numbers) and
tighten the retaining nuts to 45-50 foot-pounds torque.
Install new pal nuts and tighten the nuts to 3-3% foot-
pounds torque (or finger tight plus 13 turn).

INSTALL PISTON WITH
INDENTATION TOWARD

TIGHTEN COMPRESSOR Tool— FLM-
FRONT OF ENGINE 149

SECURELY 6

INSTALL RING COMPRESSOR WITH RE

Fig. 61—Installing Piston
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Install the oil pan and cylinder heads. Fill the crank-
case with the proper grade and amount of lubricant. Fill
the cooling system. Start the engine and run it at idle

speed. Make sure there is sufficient oil pressure. Check
the temperature to make sure the engine does not
overheat.

11. EXHAUST SYSTEM

The exhaust system on the 6-cylinder car consists of
a muffler, an exhaust outlet pipe, and a muffler inlet
pipe (fig. 62).

The following procedure covers the removal and in-
stallation of units of the exhaust system.

NOTE: After replacing any part of the exhaust sys-
tem, it is advisable to loosen all the frame attaching
bracket clamps to relieve twists in the system and
then retighten the clamps.

a. Muffler Replacement.

Extra heavy, double-wall construction mufflers are
available for service.

(1) REMOV AL. Loosen muffler inlet and outlet pipe
clamps. Slide clamps away from the muffler, the inlet
pipe, and the outlet pipe. Loosen front and rear outlet
pipe clamps and disengage the outlet pipe from the
muffler by sliding the outlet pipe to the rear. Remove
the muffler from the inlet pipe.

(2) INSTALLATION. Place the muffler in position
on the inlet pipe and slide the outlet pipe into the
muffler. Place the inlet pipe and outlet pipe clamps in
position on the muffler and tighten clamps. Tighten the
front and rear-outlet pipe clamps.

b. Outlet Pipe Replacement.

The outlet pipe is attached to the frame by flexible
sound deadening materials which not only prevent the
exhaust noises from being conducted through the chassis

24387-S

ﬁzm&s
S ) 5210
bis

33797-8

R BOLT—zma&S—\—"ﬁ
MUFFLER INLET PIPE—5246 \

frame but also relieve the exhaust system from twisting
or bending stresses.

(1) REMOVAL. Loosen -the muffler outlet pipe
clamp, leaving the clamp on the muffler. Remove the
outlet pipe front and rear support clamps and disengage
the outlet pipe from the muffler.

(2) INSTALLATION. Position the outlet pipe in the
muffler and tighten the clamp. Place the outlet pipe rear
support bracket clamp on the outlet pipe. Install the
front support bracket clamp and tighten the nut. Posi-
tion the rear outlet pipe clamp on the rear bracket and
tighten the nut.

c. Inlet Pipe Replacement.

The muffler inlet pipe is designed to give the exhaust
gases leaving the exhaust manifolds a direct through
passage to the muffler, thereby increasing the over-all
efficiency of the exhaust system.

(1) REMOVAL. Loosen the muffler inlet pipe clamp.
Remove the two nuts holding the inlet pipe to the ex-
haust manifold, then remove the gasket. Disengage the
inlet pipe from the muffler by sliding the inlet pipe
forward.

(2) INSTALLATION. Place the inlet pipe in the
muffler. Install a new gasket on the exhaust outlet flange
studs. Slide the inlet pipe flange over the studs and
secure the pipe to the exhaust manifold with the two
nuts and lockwashers. Tighten the nuts to 23-28 foot-
pounds. Tighten the muffler inlet pipe clamp.

SCREW
39935-S

“ MUFFLER—5230

CLAMP—5260 —V@

34846-S _
33797-S 1822

Fig. 62—6-Cylinder Exhaust System
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