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GENERAL
The 232 and 258 CID are six-cylinder, in-line, over

head valve engines. Both enginesoperateonly on un
leaded fuel when installed in CJ Models. All Cherokee
and Truck Models equippedwith six-cylinder engines
may use leaded or unleaded fuel, Cylinders are num
bered from front to rear. Firing order is 1-5-3-6-2-4.
Crankshaftrotation is counterclockwise,viewed from

Fig. lA-i Engine Assembly-Sectional View

the rear. The crankshaft is supportedby seventwo
piecebearings.The camshaftis supportedby four one-
pieceline boredbearings.Due to the similarity of the
232 and 258 CID engines,serviceprocedureshavebeen
consolidatedand typical illustrations are used,except
where specific proceduresand illustrations are needed
to clarify the operationfig. lA-i and 1A-2.

For 1977, six-cylinder enginesare built in two con
figurations, wedge-headand quench-head.The wedge-
headis usedon earlyproductionCJ modelsfor Califor
nia. This engineis identified by the temperaturesending
unit locationat thefront of the head.Thequench-headis
usedon 49-stateCJ modelsand all CherokeeandTruck
models.It is identified by the temperaturesendingunit
location on the left side at the rear of the head.

When replacing components,it is important to de
termine engine configuration. There are differences
in head., pistons and block deck height.

A 258 CID enginewith 2V carburetoris new for 1977.
It is uSel on Cherokeeand Truck models.This engine
usesa camshaftwith a lobe designdifferent from the
camused in the 1V engine.

Identification

Build Date Code

The engineBuild Date Code is locatedon a machined
surfaceon the right side of the block betweenthe No. 2
and No. 3 cylinders fig. 1A-3.

The numbersof the codeidentify theyear,month,and
day that the enginewasbuilt.

The codeletter identifies the cubic inch displacement,

lA-i
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1A-2 SIX-CYLINDER ENGINE

carburetortype and compressionratio. The letters are
decodedas follows:

Engine Build Date Code
Letter
Code

CID Carburetor Comp.
Ratio

A
C
E

258
258
232

1V
2V
1V

8.0:1
8.0:1
8.0:1

1st
Character

Year

2nd and 3rd
Characters
Month

4th
Character

Engine Type

5th and 6th
Characters

Day

9 - 1976

1 - 1977
01 -12 A, C, or E 01 .31

18

Fig. 1A-3 Build Date Code location

EXAMPLE: 1 03 60257

The examplecodeidentifies a 258 CID with iV carbu
retor and 8.00:1 compressionratio built on March 18,

Oversize or Undersize Components
Someenginesmay be built with oversizeor undersize

componentssuch as oversizecylinder bores,undersize
crankshaftmain bearingjournals,undersizeconnecting
rod journals,or oversizecamshaftbearingboresinside
diameter of camshaft bearing is always standard.
Theseenginesare identified by a lettercodestampedon
a bosson the cylinderblock betweenthe ignition coil and
distributor fig. iA-4. The letters are decoded as
follows:

Oversize or Undersize Components
Code
Letter Definition

B All cylinder bores -0.010-inch Oversize
M All crankshaft main bearing journals -0.010-inch undersize
P All connecting rod bearing journals -0.010-inch undersize
C JAIl camshaft bearing bores -0.010-inch oversize

EXAMPLE: The code letters PM mean that the crankshaft main bearing
journals and connecting rod journals are 0.010-inch undersize.

60258

P1

Fig. iA-2 Engine Assembly

A

1977. Fig. 1A-4 Oversize or Undersize letter Code
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LUBRICATION SYSTEM

A gear-typepositive displacementpump is mounted
at the undersideof the block opposite the No. 4 main
bearing. The pump draws oil through the screen and
inlet tube from the sumpat the rearof the oil pan.The
oil is driven betweenthe drive and idler gearsand the
pump body, then is forced through the outlet to the
block. An oil gallery in the block channelsthe oil to the
inlet side of thefull flow oil filter. After passingthrough
the filter element, the oil passesfrom the centerout]et
of the filter through an oil gallery that channelsthe oil
up to the main oil gallery which extends the entire
length of the block.

Galleries extenddownwardfrom the main oil gallery
to the uppershell of eachmain hearing.The crankshaft
is drilled internally to pass oil from the main bearing
journals except number4 main hearingjournal to the
connectingrod journals. Each connectingrod bearing
caphasasmall squirt hole; oil passesthrough thesquirt
hole andis thrown off as the rod rotates.This oil throw-
off lubricatesthe camshaftlobes,distributordrive gear,
cylinderwalls, andpiston pins.

The hydraulic valve tappetsreceiveoil directly from
the main oil gallery. Oil is provided to the camshaft
bearingsthrough galleries.The front camshaftbearing
journal passesoil through the camshaftsprocketto the
timing chain. Rotation of the sprocket lubricates the
crankshaftsprocketand chain.Oil drains backto the oil
panunderthe numberonemain bearingcap.

The oil supply for the rocker arms and bridged pivot
assembliesis provided by the hydraulic va]ve tappets
which passoil through hollow pushrods to a hole in the
correspondingrockerarm. Oil from the rockerarm lub
ricates the valve train components,then passesdown
through the push rod guide holes in the cylinder head
past the valve tappet area, and
fig. 1A-5.

returnsto the oil pan

CYLINDER LEAKAGE TEST

Satisfactoryengineperformancedependsupon a me
chanicallysoundengine. In many cases,unsatisfactory
performanceor rough idle is caused by combustion
chamber leakage. A compressiontest alone may not
show this fault. The cylinder leakagetest providesan
accuratemeans of testing engine condition. Cylinder
leakagetesting will poin out exhaustand intake va]ve
leaks, leaks betweencylindersor into the water jacket,
or othercausesof compressionloss.

1 Check coolant level and fill as required.Do not
install radiatorcap.

2 Start and run engine until it reachesnormal
operatingtemperature.

3 Removesparkplugs.
4 Removeoil filler cap.
5 Removeair cleaner.
6 Set carburetorfast idle speedscrew on top step

of fast idle cam.

NOTE: Shop air source for testing shouldmaintain 70
psi m nim a m and 00 psi maxj mum 80 psi
recommended.

7 Performtest procedureon eachcylinderaccord
ing to testermanufacturer’sinstructions.

NOTE: While testing, ii.’,’ ten ,fhr air escapingthrough
carburetor, fwipipe, or oilfiier cap opening. Checkfor
bubblesin radio tor coolant.

8 All gauge indications should be even with no
more than 25% leakage.For example;at 80 psi input
pressure,a minimum of 60 psi should be maintainedin
the cylinder. Refer to the following leakagediagnosis
chart.

Cylinder Leakage Test Diagnosis

Condition PossibleCause Correction

AIR ESCAPESTHROUGH 1 Intake Valve leaks, - 1 Referto Valve Reconditioning
CARBURETOR underCylinder Head.

AIR ESCAPESTHROUGH 2 ExhaustValve leaks. 2 Refer to Valve Reconditioning
TAILPIPE underCylinder Head.

AIR ESCAPESTHROUGH
RADIATOR

3 HeadGasketleaks or crack
in cylinder block,

3 Removecylinder head
andinspect.

MORE THAN 25% 4 Headgasketleaks or crack 4 Removecylinder head
LEAKAGE ON
ADJACENT
CYLINDER

in cylinder block or head
betweenadjacentcylinders.

andinspect.

MORE THAN 25% 5 Stuck or brokenpiston rings; 5 Inspectfor brokenrings or
LEAKAGE AND AIR crackedpiston; worn rings piston.Measurering gap and
ESCAPESTHROUGH
OIL FILLER CAP

and/orcylinder wall, cylinder diameter,taper,and
out-of-round.

OPENING ONLY
--
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Fig. 11-5 LubricatiOn System
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BLOWN CYLINDER HEAD GASKET DIAGNOSIS
A blown cylinder headgasketusually resultsin a loss

of power, lossof coolantor enginemiss. A blown cylin
derheadgasketmaydevelopbetweenadjacentcylinders
or betweena cylinderandadjacentwater jaclket.

A cylinder head gasketblown betweentwo adjacent
cylinders is indicatedby a loss of poweror enginemiss.

A cylinder headgasketblown betweena cylinder and
an adjacent water jacket is indicated by foaming of
coolantor overheatinganda loss of coolant.

Replacea blown cylinder headgasketusing the pro
ceduresoutlined in this chapter.

Cylinder-to-Cylinder Leak Test
To determine if the cylinder head gasket is blown

betweencylinders, perform a compressiontestas out
lined under CompressionTest. A cylinder headgasket
blown between two cylinders will result in approx
imately a 50-70% reduction in compressionin the two
affectedcylinders.

Cylinder-to-Water Jacket Leak Test
1 Remove radiator cap and start engine. Allow

engineto warm up until thermostatopens.
2 If large compressionleak exists,bubblescanbe

seenin coolant.
3 If bubblesare not visible, install radiatorpres

sure testerand pressurizesystem.If cylinder is leaking
into waterjacket,needlewill pulsateevery time cylinder
fires.

Service Diagnosis

Condition PossibleCause Correction

EXTERNAL OIL
LEAK

EXCESSIVEOIL
CONSUMPTION

1 Fuelpumpgasketbrokenor
improperly seated.

2 Cylinder head cover gasket
brokenor improperly seated.

3 Oil filter gasketbrokenor im
properly seated.

4 Oil pan sidegasketbrokenor
improperly seated.

5 Oil panfront oil seal brokenor
improperly seated.

6 Oil panrearoil sealbrokenor
improperly seated.

7 Timing chain cover oil seal
brokenor improperly seated.

8 Oil pan drai:n plug looseor has
stripped threads.

9 Rearoil gallery plug loose.

10 Rearcamshaftplug looseor
improperly seated.

1 Oil level too high.

2 Oil too thin.

1 Replacegasket.

2 Replacegasket;checkcylinder
headcover gasketflange and
cylinder headgasketsurface
for distortion.

3 Replaceoil filter.

4 Replacegasket;check oil pan
gasketflangefor distortion.

5 Replaceseal; checktiming chain
cover and oil pansealflange for
distortion.

6 Replaceseal; checkoil panrear
oil seal flange;check rearmain
bearingcapfor cracks,plugged
oil return channels,or distortion
in sealgroove.

7 Replaceseal.

8 Repairasnecessaryand tighten.

9 Useappropriatesealanton
galleryplug andtighten.

10 Seatcamshaftor replaceand
seal,as necessary.

1 Lower oil level to specifications.

2 Replacewith specifiedoil.
60259 A
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Valve stemoil sealsaredamaged,
missing,or incorrecttype.

Valve stemsor valve guidesworn.

Pistonrings broken,missing.

Pistonrings incorrectsize.

Pistonrings sticking or excessively
loosein grooves.

Compressionrings installedup
side down.

Cylinder walls worn, scored,or
glazed.

Piston ring gapsnot properly
staggered.

Excessivemain or connectingrod
bearingclearance.

1 Low oil level.

2 Oil pressuregaugeor sendingunit
inaccurate.

3 Oil pump malfunction.

4 Oil pressurerelief valve sticking.

5 Oil passagesonpressureside of
pumpobstructed.

6 Oil pickup screenor tube
obstructed.

1 Low oil level.

2 Oil excessivelythin dueto dilu
tion, poor quality, or improper
grade.

3 Oil pressurerelief springweak or
sticking.

4 Oil pickup tube andscreenassem
bly hasrestrictionor air leak.

5 Excessiveoil pumpclearance.

6 Excessivemain,rod, or camshaft
bearingclearance.

1 Impropergradeoil.

Replacevalvestemoil seals.

Checkstem-to-guideclearance
and repairasnecessary.

Replacemissing or brokenrings.

Checkring gap,repairasnecessary.

Checkring side clearance,repair
asnecessary.

Repairasnecessary.

Repair asnecessary.

Repairasnecessary.

Check bearingclearance,repair
asnecessary.

1 Add oil to correctlevel.

2 Referto Section3, Oil Pressure
Warning Light and SendingUnit
Test.

3 Referto Oil Pumpin this section.

4 Removeand inspectoil pressure
relief valve assembly.

5 Inspectoil passagesfor
obstructions.

6 Inspectoil pickup for
obstructions.

1 Add oil to correctlevel.

2 Drain and refill cranlccasewith
recommendedoil.

3 Remove and inspectoil pressure
relief valve assembly.

4 Removeand inspectoil inlet tube
and screenassembly.Fill pickup
with lacquerthinner to find leaks.

5 Check clearances;refer to Oil
Pumpin this section.

6 Measurebearingclerances,repair
asnecessary.

1 Drain andrefill crankcasewith
correctgradeoil. 60259B

Service Diagnosis Continued

Condition PossibleCause Correction

3

4

5

6

7

8

9

10

11

3

4

5

6

7

8

9

10

11

EXCESSIVEOIL
CONSUMPTION
CONTINUED

NO OIL PRESSURE

LOW OIL PRESSURE

HIGH OIL PRESSURE
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Service Diagnosis Continued

2 Oil pressuregaugeor sendingunit
inacurrate.

3 Oil pressurerelief valvesticking
closed.

Insufficient oil supply.

Main bearingclearanceexcessive.

Crankshaftend play excessive.

Loose flywheel or torqueconveter.

Looseor damagedvibration
damaged.

1 Insufficient oil supply.

2 Bearingclearanceexcessiveor
bearingmissing.

3 Crankshaftconnectingrod journal
out-of-round.

4 Misaligned connectingrod.

5 Connectingrod bolts tightened
improperly.

1 Piston-to-cylinderwall clearance
excessive.

2 Cylinder walls excessivelytapered
or out-of-round.

3 Piston :ring broken.

4 Looseor seizedpistonpin.

5 Connectingrods misaligned.

6 Piston ring side clearanceexces
sively looseor tight.

7 Carbonbuild-up on piston is
excessive.

1 Insufficient oil supply.

2 Referto Section 3, Oil Pressure
WarningLight and SendingUnit
Test.

3 Removeand inspectoil pressure
relief valve assembly.

1 Check for oil low level or low oil
pressure.

2 Check main bearingclearance,
repairas necessary.

3 Checkend play, repairas
necessary.

4 Tighten flywheel or converter
attachingbolts.

5 Repair asnecessary.

1 Check for low oil level or low oil
pressure.

2 Check clearance,repairas
necessary.

3 Checkjournal measurements,
repairor replaceasnecessary.

4 Repairasnecessary.

5 Tighten bolts to specifiedtorque.

1 Check clearance,repair as
necessary.

2 Reboreor replaceblock.

3 Replacering.

4 Check piston-to-pinclearance,
repairasnecessary.

5 Checkrod alignment,repairas
necessary.

6 Check ring side clearance,repair
asnecessary.

7 Clean carbon from piston.

1 Check for:
a Low oil level.
b Low oil pressure.
c Pluggedpushrods.
d Wronghydraulic tappets.
e Pluggedoil gallery in block.

2 Replaceworn or bent pushrods.
60259C
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Condition PossibleCause Correction

1

2

3

4

5

HIGH OIL PRESSURE
CONTINUED

MAIN BEARING
NOISE

CONNECTINGROD
BEARING NOISE

PISTON NOISE

VALVE TRAIN NOISE

NOTE.’ A clicking
noise, upon starting the
engine, reducing in
level and disappearing
after a short period of 2 Pushrodsworn or bent.
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Service Diagnosis Continued

Condition PossibleCause Correction

VALVE TRAIN NOISE
CONTINUED

3

4

Rockerarmsworn.

Dirt or chips in hydraulic tappets.

3

4

Replaceworn rockerarms.

Cleantappets.

time is normal. This
noise is due to a
slight oil leak-down
condition caused by
valve spring pressure
exerted on the

5

6

7

Excessivetappetleak-down.

Tappetfaceworn.

Broken or cockedvalve springs.

5

6

7

Replacevalve tappet.

Replacetappet; check correspond-
ing cam lobe for wear.

Properly seatcockedsprings;
replacebrokensprings.

tappets. 8 Stem-to-guideclearanceexcessive. 8 Reamguide,install oversize
valve.

9

10

11

12

13

Valve bent.

Loose rockerarms.

Valve seatrunout excessive.

Worn rockerarm pivots.

Pushrod rubbing or contacting
cylinder head.

9

10

11

12

13

Replacevalve.

Tighten bolts to specified torque.

Regrindvalve seat/valves.

Replacerockerarm pivots.

Removecylinderheadand
removeobstruction in head.

60259C

ENGINE MOUNTING
Resilient rubber cushions support the engine and

transmissionat threepoints: at eachside on the center
line of the engineand at the rear of the enginebetween
the transmissionextensionhousingandtherearsupport
crossmember.Replacementof a cushionmay be accom
plishedby supportingthe weight of the engineor trans
missionat the areaof the cushionfig. 1A-6.

If it is necessaryto removethe front enginemounts,
an engine holding fixture may be fabricatedas illus
tratedin figure 1A-7.

Fig. lA-i Engine Holding Fixture-Typical

ENGINE REMOVAL
The engineis removedwithout the transmissionand

bellhousing.Raise the vehicle slightly to gain working
clearance.

vu

UPPER TRUNNION
2 9/16" - 12 NUTS BEARING

FRAME

ENGINE
MOUNTING
BRACKETS

PIVOT OR SLEEVE
SLEEVE

1" DIA. HOLE

CUSHIONS

ANGLE IRON

J42578

Fig. 1A.6 Engine Mounting-Typical
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1 Draincooling S stem.
2 On all models except J. remove hood. Mark

hinge locationsfor alignmentduring insta]iation.
3 Remove air cleaner Disconnectand plug fuel

line to fuel pump. Disconnectfuel return line from tub
ing at flexible hoseconnectiont frame.

4 Disconnectheaterhosesat front of engineon CJ
modelsand at heateron other models.

5 Disconnectacceleratorcablefrom engine.
6 Disconnectharnesswiring from engineand al

ternatorand lay aside.
7 Identify vacuum lines from dashpanelanddis

connectfrom engine.
8 Removebattery,except on CJ models,
9 Disconnectshroud,if equipped,from radiator.

10 Removeradiator, fan and shroud.Install bolt in
pulley after fan is removedto keeppulley in alignment
with bolt holes in water pump

11 Disconnect calle from starter motor. Remove
startermotor.

12 Remove motor mount cushion-to-frameattach
ing nuts.

13 Disconnectexhaustpipe.
14 If equippedwith manual transmission:

a Removebellhousingscrews.
b Removeclutch linkageandshield.

15 If equippedwith automatictransmission:
a Removetransmissioncover.
h Mark converterandflex platefor alignment

during installation.
c Remove converter drive screws. Rotate

crankshaftfor accessto eachscrew
d Remove converter housing-to-engine

screws.Removeoil pan screws which retain transmis
sion coolerlines.

16 Supporttransmissionwith
17 If equipped with power

hoses at steeringgear. Tie hoses
draining.

18 If equippedwith air conditioning:
a Turn compressorservice fitting valve stem

to seat.
h Loosenservicefitting.
c Allow compressorrefrige:rantto escape.
d Removefittings from compressor.

19 Attach enginelift device.Pull engineforward to
disengagefrom transrnisson.Lift upwa:rd to remove.

ENGINE INSTALLATION
1 Removeright mount from engine.
2 Lower engineinto compartment.Engageengine

to transmission.
3 Install belihousingscrewsandremovetransmis

sion jack.
4 Install motor mountsto block. Lower engineand

tighten all motor mount screws and nuts. Be sure
groundstrap is installed.

5 If equippedwith manualtransmission:

cable to starter

9 Removelifting device.
10 Connectfuel supplyandreturn lines.
11 If equippedwith power steering,connecthoses

to steeringgear.
12 Connect elecrical wires and attach vacuum

hoses.
13 Attach heaterhoses.
14 Install fan. If equippedwith shroud, position

shroudon fan blades.
15 Install radiatorandattachshroudto radiator.
16 Connect radiator hoses.If equippedwith auto

matic transmission,connectcooler lines to radiator.
17 Install acceleratorlinkage.
18 If equippedwith air conditioning:

a Connectservicevalves to compressor.
b Open valveto mid-position.
c Open service port slightly.

amount of refrigerant to escapeto purge
air,

* d Tighten port cap.
19 Install battery, if removed,andconnectcables.
20 install coolant.
21 Start engine. While engine is warming up, in-

stall hood.
22 Check for fuel, oil or water leaks. Turn engine

off andcheckfluid levels.
23 Install air cleanerandroad-testvehicle.

CYLINDER HEAD COVER AND GASKET

Removal

1 Removeair cleanerandPCV moldedhose.
2 Disconnectdistributor vacuumadvanceline at

spark CTO tube and fuel line at fuel pump; rotate fuel
line to allow removalof the cylinderheadcover.

3 ]DisconnectPCV valvefrom grommetin cylinder
headcover.

4 Remove cylinder head cover screws,cover and
gasketfrom engine.

Installation-Silicone Method
A room temperaturevulcanizingRTV silicone rub

ber adhesiveis requiredfor this procedure.Use AMC
Gasket-in-a-Tubeor equivalent.

a Install clutch housing shield and clutch
linkage.

b Adjustclutch, if necessary.
6 If equippedwith automatictransmission:

a Align marks on converter and flex plate.
Install converterdrive screws.

b Install transmissioncover.
c Install transmissioncooler lines to engine

oil panL screws.
7 Install exhaustpipe.
8 Install starter motor. Connect

motor.

Allow small
compressorof

jack.
steering, disconnect
to engineto lrevent
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1 Clean gasket surface of adhesiveand gasket
material.

2 Wipe gasketsurfaceof cylinder headwith oily
rag. This preventsadhesionbutpermits sealing.

3 Apply 1/8 inch bead of silicone along entire
length of cover flange.

4 Before silicone begins to cure, install cover of
cylinderhead.Be careful to not touch rockerarms with
silicone.

5 Apply dab of silicone to each screwhole. Insert
screwthrough silicone.

6 Tighten all screws by hand. Then tighten all
screwsto specification.

Installation-Gasket Method
1 Inspectcylinderheadcover for cracks.
2 Positiongasketon cylinderheadcover flange.

NOTE: Silicone rubber may be applied to gasket,for
additionalseal.If this is done,cementgasketto cylinder
head and apply silicone to gasket.

3 Positioncylinder headcover and gasketon en
gine and install screws. Tighten to 50 inch-pounds
torque.

CAUTION: Do not overtighten screws as this may
crack coverand and split the cover gasket.

4 Connect fuel and distributor vacuum advance
lines.

5 ConnectPCV valve to grommetin cylinderhead
cover.

6 Install air cleanerandconnectPCV hose.

ROCKER ARM ASSEMBLY
The intakeand exhaustrocker arms of eachcylinder

pivot on a bridgedpivot which is securedwith two cap-
screws as shown in figure 1A-8. The bridged pivots

vu

maintains correct rocker arm-to-valve tip alignment.
The rocker arm assembly is actuatedby hollow steel
pushrods with hardenedsteel balls at both ends.The
pushrodspassoil to rocker arm assemblies.

Removal
1 Removecylinderheadcover andgasket.
2 Remove two capscrewsat each bridged pivot

backing off each capscrew a turn at a time to avoid
breakingthe bridge.

3 Remove each bridged pivot and corresponding
pair of rockerarmsandplace on benchin sameorderas
removed.

Cleaning and Inspection
Clean all parts with a cleaningsolventand use com

pressedair to blow out oil passagesin the rockerarms
andpushrods.

Inspect the pivot surface of each rocker arm and
bridged pivot, replaceany parts which arescuffed,pit
ted, or excessivelyworn. Inspectvalve stemtip contact
surfaceof eachrocker arm and replaceany rockerarm
which is deeplypitted. Inspect each push rod end for
excessivewearand replaceas required.If any pushrod
is excessivelyworn due to lackof oil, thepushrod must
be replacedandthe correspondinglifter inspected.

It is not normal to find a wear pattern along the
length of the push rod. Inspect the cylinder headfor
obstruction if this conditionexists.

Installation
1 Install rocker arms and bridged pivots in the

sameorder as removed.
2 Install capscrewsandtighten to 21 foot-pounds

torque, tightening each of the two capscrewsfor each
bridge a turn at a time time to avoid breaking the
bridge.

3 Install cylinderheadcover andgasket.

VALVE SPRING/VALVE STEM OIL DEFLECTOR
Nylon valve stemoil deflectorsare installed on each

valvestemto preventoil usedfor rockerarm lubrication
from entering the combustion chamber through the
valve guides.The oil deflectorsshouldbereplacedwhen
evervalve serviceis performedor if the deflectorshave
deteriorated.

Thevalve springis held in placeon the valvestemby a
retaineror an exhaustvalve rotatoranda setof conical-
type valve locks. The locks can be removed only by
compressingthe valve spring.

NOTE: Exhaustvalve springs usedwith rotators are
shorter thanstandardvalve springs.Also thesesprings
usea removablespring seatthatfits under thespring on
the cylinder head. Re,fer to Specficationsat the end of
this section.Fig. lA-8 Rocker Arm Assembly
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Exhaust Valve Rotator

258 CID enginesinstalledin CherokeeandTruck mod
els use exhaustvalve rotators. Exhaustvalve rotators
perform two functions. Like ordinary valve spring re
tainers, they hold the valve spring in place. The second
function is to induce positive rotation of the exhaust
valve to increasedurability of the valve seat*and face.

The outer housingof the rotator rideson the exhaust
valve spring andremainsstationary.The inner retainer
with valve locks retains the eohaustvalve and outer
housing.In addition, the inner retainerrotatess]ightly
when the exhaustvalve is off its seat.This rotation is
causedby the inner spring being crushedbetweenthe
retainerand the inner washer whenpressureis applied
to the assemblyduring exhaust valve openingfig. lÀ-
9.

LOCK

SPRING

SEAT

- OIL DEFL ECTOR

EXHAUST VALVE

Fig. 1A-9 Exhaust Valve Rotator

AJ41O1 1

Valve Spring Removal/Oil Deflector Replacement
1 Removecylinderheadcover andgasket.
2 Remove rocker arms and bridged pivot assemn

bly, backingoff eachcapscrewa turn at a time to avoid
breakingthe bridge.

3 Removepushroc[s.

NOTE: Retain posh rods, brulged pivots, and rocker
arms in sameorder lull positoe IS removed.

4 Removesparkplugfrom cylinder.
5 Install a 14-mm thread size air adapterin

sparkplug hole.

NOTE: An w/uptei can be madeby brazingan air hose
connectionto 1 sparkpiu,q from which the porcelainhas
beenrent ot’ed.

6 Connectan air hose to adapterandmaintain at
least 90 psi in cylinder to hold the two valves against
their seats.

NOTE: On vehicles equippedwith air conditioning, it
ni/I be necessaryto use a flexible air adapter when
servicingNo. 1 c!jlinder.

7 UseValve SpringRemoverandInstallerToolsJ
22534-11, J-22534-4, and J-22534-5 to compress valve
spring andremovevalve locks. fig. lA-b.

Fig. 1A-lO Valve Spring Removal

8 Removevalve springandretaineror rotator.
9 Removevalvestemoil deflector, if necessary.

Valve Spring Tension Test
Use Valve Spring Tester J-8056 to test each valve

spring for the specified tensionvalue fig. lA-li. Re
placevalve springsthat arenot within specifications.

Installation

1 Using a 7/16-inch deep socketand small ham
mer, gently tap oil deflectorontovalve stem.

vu
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TORQUE
WRENCH

TOOL
J-8056

Fig. 1A-ll Valve Spring Tester

CAUTION: Deflector must be tapped carefully to
avoid damage caused by sharp edges of valve lock
grooves.

2 Install valve springandretaineror rotator.
3 Compressvalve spring with Tool J-22534-l,J

22534-4, and J-22534-5and insert valve locks. Release
spring tensionandremovetool.

NOTE: Tap spring from side-to-side to be certain
spring is seatedproperly at cylinderhead.

4 Disconnectair hose,removeadapterfrom spark
plug hole, andinstall sparkplug.

5 Install rockerarmsand bridgedassembly,tight
ening eachof thetwo capscrewsfor eachbridgea turn at
a time to avoid breakingthe bridge.

6 Install cylinderheadcoverandgasket.

INTAKE AND EXHAUST MANIFOLDS

The intake andexhaustmanifolds areattachedto the
cylinderhead on the left side of the engine.A gasketis
usedbetweenthe intakemanifold andthe cylinderhead.
Noneis usedbetweenthe exhaustmanifold andcy]inder
head.An asbestosgasketis usedat the matingsurfaces
of the intakemanifold to exhaustmanifold fig. 1A-12.

The exhaustgasrecirculationvalve is mountedon the
side of the intakemanifold. All intakemanifoldshavea
metal plateincorporatedinto theareaabovetheexhaust
manifold heat valve. This createsa hot spot that im
proves fuel vaporizationduring warmup and shortens
chokeoperationtime.

Fig. 1A-12 Intake and Exhaust Manifold Assembly

vi

Intake and Exhaust Manifold Assembly Removal and Cleaning
1 Removeair cleaner.Disconnectfuel line, carbu

retor air horn vent andsolenoidwire, if equipped.
2 Disconnectacceleratorcable.
3 Disconnect PCV vacuum hose from intake

manifold.
4 Remove spark CTO vacuum tubes and dis

connectTCSsolenoidvacuumvalve wiring if equipped.
5 Disconnectvacuumhosefrom EGR valve.
6 Remove power steering mounting bracket if

equipped.
7 Detach power steeringpump and set asideif

equipped.Do not removehoses.
8 Removeair conditioningdrive belt idler assem

bly from cylinderheadif equipped.
9 Disconnectexhaustpipe from manifold flange.

10 Remove manifold attaching bolts, nuts, and
clampsand remove intakeand exhaustmanifold as an
assembly.Discardgasket.

11 Cleanmatingsurfacesof manifoldsandcylinder
head.

Intake and Exhaust Manifold Assembly Installation

1 Positionreplacementintake manifold gasketon
cylinder headand install manifold assembly.Tighten
heat riser nuts to 5 foot-poundstorque. Tighten mani
fold attachingbolts and nuts in sequencefig. 1A-l3 to
23 foot-poundstorque.

INTAKE MANIFOLD
GASKET

AJ41 885

N EXHAUST
MANIFOLD 60116



SIX-CYLINDER ENGINE 1A-13
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8 1 14 6

2 Install flangegasketandconnectexhaustpipeto
manifold flange.

3 Connect fuel line, air horn vent and solenoid
wire, if equipped.

4 Install powersteeringpumpif equipped’.
5 Install AC drive belt idler assembly if

equipped.
6 Install power steeringpump mounting b:racket

if equipped.
7 Install drive belts and tighten to specifiedten

sion refer to Section2-Cooling.
8 Install spark CTO vacuumtubes. ConnectTCS

wiring if equipped.
9 Connectvacuumhoseto the EGRvalve.

10 ConnectacceleratorcableandPCV hose.
11 Install air cleaner.

Intake Manifold Replacement

NOTE: It is necessaryto rentoeeintake and exhaust
manifold assemblyfrom the engine bqfore separating
the manifolds.It is not necessaryto removethe carbu
retor from the vehicle. After removing the carburetor
from the intakemanifold, it may he set to oneside with
vacuumlines still attached.

1 Removeair cleaner.
2 Disconnectchoke heater tube from choke coil

housing.Disconnectclean air tube from carburetor.
3 Disconnectacceleratorcable from carburetor.
4 Remove carburetor from intake manifold and

setaside.Removecarburetorinsulator block.
5 Removecarburetormountingstudsfrom intake

manifold.
6 Removeintake and exhaustmanifold assembly

from engine.Refer to Intake and ExhaustManifold Re
moval for procedure.

7 Separatemanifolds.
8 Install replacementgasketbetween manifolds.

torquenuts to 5 foot-poundstorque.

CAUTION: Do not overtorque.Manifoldsmustbeheld
together loosely enougb* to slide when manifolds are
attachedto cylinder head.

9 install vacuumfittings.
10 install manifoldassemblyto head.
11 install carburetor studs, replacementgaskets

andspacer.
12 install carburetorandconnectcable.
13 Connectclean air tube and chokeheatertube to

carburetor.
14 Tighten intake manifold-to-exhaustmanifold

nuts.Startengineand checkfor leaks.
15 Install air cleaner.

Exhaust Manifold Replacement

NOTE: It is necessaryto removeintake and exhaust
manfbId assemblyfrom the engine before separating
the manifolds. It is not necessaryto removethe carbu
retor from the vehicle. After removing the carburetor
from the intakemanifold, it may be set to oneside with
vacuumtinesstill attached.

1 Removeair cleaner.
2 Iisconnect choke heater tube from choke coil

housing.Disconnectcleanair tubefrom carburetor.
3 Iisconnectacceleratorcablefrom carburetor.
4 Remove carburetor from intake manifold and

set aside.
5 RemoveEGR valve.
6 Remove intake and exhaustmanifold assembly

from engine. Refer to IntakeandExhaustManifold Re
moval for procedure.

7 Separatemanifolds.
8* RemoveEGR valve studsand install in replace

ment manifold.
9 Removedistributor CTO tubeclampand install

on replacementmanifold.
10 Install replacementgasketbetween manifolds.

Torquenuts to 5 foot-pounds.

CAUTION: Do not overtorque.Manifoldsmustbeheld
together loosely enough to slide when manifolds are
attachedto cylinder head.

11 Install choke clean air tube into bottom of ex
haustmanifold and install tubeclip.

12 Install manifold assemblyto cylinderhead.
13 Install EGR valve and carburetor spring

bracket.
14 Install acceleratorcable. Install throttle return

spring.
15 Install choke heatertube and clean air tube to

carburetor.
16 Torque intake manifold-to-exhaust manifold

nuts. Startengineandcheck for leaks.
17 Install air cleaner.

CYLINDER HEAD ASSEMBLY
Two types of cylinder heads are used; one has a

wedge-stylecombustion chamberand the other has a
quench-style chamber. These heads are not inter-

vu
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Fig. 1A-13 Intake Manifold Torque Sequence
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changeable.They canbe identified by temperaturesend
ing unit location:

* Wedge-frontof cylinderhead
* Quench-rearof cylinderhead
All cylinder heads incorporate hardened exhaust

valveseatsandexhaustvalveswith flash chromestems.

NOTE: If equippedwith exhaustvalve rotators it is
necessaryto changeexhaustvalve assemblieswhenre
placing cylinderheads.

Removal

1 Drain cooling and disconnecthosesat thermo
stathousing.

2 Removecylinderheadcover andgasket.
3 Remove rocker arms and bridged pivot assem

bly, backing off each screw a turn at a time to avoid
breakingthe bridge.

4 Removepushrods.

NOTE: Retain push rods, bridged pivots and rocker
arm in the sameorder and positionas removed.

5 Removeintake and exhaustmanifold assembly
from cylinderhead.

6 If equippedwith air conditioning, perform the
following:

a Remove air conditioning drive belt idler
bracketfrom cylinderhead.

b Loosenalternatordrive belt.
c Remove bolts from air conditioning com

pressormountingbracketand setcompressoraside.
7 Disconnect ignition wires and remove spark

plugs.
8 Disconnecttemperaturesendingunit wire and

batteryground cable.
9 Removeignition coil andbracketassembly.

10 Removecylinderheadbolts, cylinderhead, and
gasket.

Cleaning and Inspection
1 Thoroughly clean machinedsurfaceof cylinder

headand block. Removeall dirt andgasketcement.
2 Removecarbondepositsfrom combustioncham

bersandtop of pistons.
3 Usea straightedgeand feelergaugeto checkthe

flatnessof thecylinderheadand block matingsurfaces.
Refer to Specificationsat the rearof this section.

Installation
1 If cylinderheadis to be replacedandthe original

valvesre-used,removevalvesand measurestemdiame
ter. Replacevalves if oversize, as only standardsize
valvesare to beusedwith a servicereplacementhead.If
original valvesarestandardsize,removeall carbonbuil
dup andrefaceasoutlinedunderValve Refacing.

2 Install valves in cylinder headusing new valve
stemoil deflectors.

3 Transferall attached*componentsfrom the orig
inal headwhich arenot includedwith replacementhead.

CAUTION: Do not apply sealing compoundon head
Ind block surfaces.Do not allow sealerto entercylinder
bore.

4 Apply an evencoatof PerfectSeal sealingcom
pound or equivalent to both sides of new headgasket
and positiongasketon block with the word TOPfacing
upward.

5 Install cylinderhead.Tighten bolts in sequence
to 105 foot-poundstorquefig. 1A-14.

6 Connecttemperaturesendingunit wire andbat
tery negativecable.

7 Install ignition coil andbracketassembly.
8 Install sparkplugsandconnectignition wires.
9 Attach air conditioning compressormounting

bracket to cylinderheadif equipped.
10 Install intake and exhaustmanifold assembly.

Refer to Intake and ExhaustManifold Installation for
the correcttorquetighteningsequence.

ii Install pushrodsin the orderremoved.
12 Install rocker arms and bridged pivot assem

blies in order removed, tightening eachof the two cap-
screwsfor eachbridgea turn at a time to avoid breaking
the bridge. Tighten screws to 21 foot-pounds torque.
Install cylinderheadcover and gasket.

13 Connect hoses to thermostathousing and fill
cooling system to specified level refer to Section
2-Cooling.

CYLINDER HEAD RECONDITIONING

NOTE: Thefollowingproceduresapply after the cylin
der headhasbeenremovedfrom the engine.

Disassembly

1 Compresseachvalve spring with Spring Corn
pressorTool J-22534and removevalve locks, retainers,
rotatorsif equipped,springs,valvestemoil deflectors
andexhaustvalve spring seatsif equipped.

vi
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Fig. 1A-l4 Cylinder Head Torque Sequence
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2 Removevalves.

NOTE: Place valvesh 1 rach iii the sameorder as
iemovedfrom cylinder head.

Cleaning and Inspection
1 Clean all carbon buildup from the combustion

chambers,valve ports,valvestemsand head.
2 Clean all dirt and gasketcementfrom cylinder

headmachinedsurface.
3 Inspectfor cracks in combustionchambersand

valveports.
4 Inspectfor cracksin gasketsurfaceat eachcool

ant passage.
5 Inspect valves for burnedor warpedor cracked

heads.Inspectfor scuffedor bent valve stems.Replace
scuffed,bentor warpedvalves.

Valve Reconditioning
Use a valve refacingmachineto refacethe intake and

theexhaustvalvesto the specifiedangle.After refacing,
at least1/32-inch margin mustremainor the valvemust
be replaced. Examplesof correct and incorrect valve
refacingare shownin figure 1A-15.

The valvestemtip canhe resurfacedandrechamfered
when worn. Do not removemorethan0010 inch.

1/32-INCH
VALVE MARGIN

j

*NI
CORRECT VALVE FACING

Valve Seat Refacing

Fig. 1A-15 Valve Refacing

NC MARGIN

Install a pilot of the correctsize in the valveguide and
refacethe valve seatto the specified anglewith a good
dressingstone.Removeonly enough metal to providea
smooth finish. This is especiallyimportantwhen refac
ing the hardenedexhaustvalve seats.

Taperedstonesof 15° and60° shouldbe usedto obtain

the specifiedseatwidths when required.
Control seatrunout to a maximumof 0.0025inch fig.

1A-16.

/

Valve Guides
The valve guides are an integral part of the cylinder

head and are not replaceable.When the stem-to-guide
clearanceis excessive,the valve guidesmustbe reamed
to the next largersize to obtain proper clearance.Over
sizeservicevalvesareavailablein 0.003-inch,0.015-inch,
and0.030-inchsizes.

Valve Guide Reamer Sizes

Valve Guide Reamer Size
Reamer

Tool Number
.

Size

J-6042-1
J-6042-5
J-6042-4

0.003-inch
0.01 5-inch
0.030-inch

60260

NOTE: Valveguidesmustbereamedin steps,starting
with the 0.003-inchoversizereamerand progressingto
the sizerequired.

Valve Stem-to-Guide Clearance

Valve stem-to-guideclearancemay be checkedby ei
ther of the following two methods.
Preferred Method

* Use a dial indicator to measurethe lateral move
ment of thevalvestemwith the valve installed in its
guide andjust off the valveseatfig. 1A-17. Correct
clearanceis 0.001 to 0.003 inch.

Alternate Method
* Measurethe valvestemdiameterwith a caliper mi

‘1

Fig. 1A-16 Checking Valve Seat Runout

INCORRECT VALVE FACING 60117
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crometer midway betweenthe valve headand tip.
Selecta pilot from a valve refacingkit which fits
snugly in the valve guide bore.

* The valve stem-to-guide clearancecan be deter
mined by subtractingthe diameterof the valvestem
from the sizeof the pilot selected.

NOTE: Ma/cecertain the valvestemandguide bore are
thorough.ly c leanedbeforemeasuring.

Assembly

1 Thoroughly clean valve stems and valve guide
bores.

2 Lightly lubricatestemandinstall valve in same
valve guide from which it wasremoved.

3 Install exhaustvalve spring seatif equipped.
4 Install new valve stem oil deflector on valve

stem.
5 Positionvalve spring and retaineror rotator if

equipped on the cylinder head and compressvalve
spring with compressortool. Install valve locks andre
leasetool.

6 Tap valve spring from side-to-sidewith a ham
mer to becertain the spring is properlyseatedat cylin
derhead.

/

LOCKRING

METERING DISC ‘"PLUNGER CAP

VALVE

Fig. JA-18 Hydraulic Tappet Assembly

The tappetoperatesin a guide bore which intersects
with the main oil gallery.

When the tappet is on the heel of the cam lobe, the
groove in the tappet body indexes with the main oil
gallery and oil under pressurepassesinto the tappet
through a hole. Oil flows into the plungerand through
the check valve assembly,maintainingthe tappet fu]]y
chargedfig. 1A-19.

The leak-downcycle occurswhenthe tappet leaksoil
during normal valve opening. Lift from the cam lobe
causestappet body movementwhich closes the check
valve and transmitsmovementto the pushrod to open
the intakeor exhaustvalve.

In addition, oil under pressurein the plunger also
flows through the meteringdisc, plunger cap, and hol
low pushrod to the rocker arm assembly.

Removal and Disassembly
HYDRAULIC VALVE TAPPETS

The hydraulicvalve tappetconsistsof a tappetbody,
plunger, plunger return spring, check valve assembly
meteringdisc,plungercap, and lockring fig. 1A-18.

1 Removecylinderheadcoverandgasket.
2 Remove rocker arms and bridged pivot assem

blies, backingoff eachcapscrewa turn at a timeto avoid
breakingthe bridge.

3 Removepushrods.

‘1

PLUNGER

Fig. lA-li Checking Stem-to-Guide Clearance

VALVE
SEAT

VALVE
SPRING

VALVE
- RETAINEROIL

INLET
HOLE

PLUNGER

SPRING

TAPPET BODY

/
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CHARGING CYCLE
VALVE CLOSED

Fig. lA-9 Hydraulic Tappet Op8ratian

42812

NOTE: Retain push rods, bru/çj: / /1/ frots, and rocker
110/s v the so meorder o /11 J.S to fr’ 15 removed.

4 Removecylinderheadand gascet.
5 Remove tappets through push rod. openingsof

block with Hydraulic Valve Tappet Remover and In
stallerTool J-21884as shownin figure IA-20.

Fig. 1A-20 Hydraulic Tappet Removal

Cleaning and Inspection

NOTE: Tappet compooents n ust be retained in the
sameorderas removed.

Release lockring and remove plunger cap, metering
disc, plunger, and plunger return spring from tappet
body.

Clean componentsof the hydraulictappetassemblyin
a good cleaningsolvent to remove all varnish or gum
deposits

Checkfor signs of scuffing on the side and faceof the
tappetbody.

Inspect tappet face for concave wear by laying a
straightedgeacrossthe face. If the face is concave,the
correspondinglobe on the camshaft is worn, and re
placementof camshaftandtappetsis necessary.

Install plungerreturn spring, plunger, meteringdisc,
and plungercap in tappetbody.

Using a pushrod on plunger cap, compressplunger
assemblyandinstall lockring.

Hydraulic Tappet Leak-Down Test
After cleaning and inspection, the tappet must be

leak-down testedto ensure its zero-lashoperatingabil
ity. Figure 1A-21 illustrates Tool J-5790 used to test
tappet leak-down’accurately.

:ig. 1A-21 Hydraulic Tappet Leak-Down Test

1 Swing weightedarm of testeraway from ram of
tester.

2 Place 0.312 to 0.313 diameterball bearing on
plungercapof tappet.

3 Lift ram and place tappetwith ball bearingin
side testercup.

4 Lower ram, then adjust nose of ram until it
contactsbail bearing.Do not tighten hex nut on ram.

1

LEAK DOWN CYCLE
VALVE OPEN

POINTER

PUSH
ROD WEIGHTED

ARM

RAM

V
TOOL ‘

J 21884

HANDLE

I

-
TOOL
J-5790

AJ41891
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5 Fill testercup with ValveTappetTest Oil J-5268
until tappetis completelycovered.

6 Swingweightedarmonto ramand pumpup and
down on tappet to removeair. Whenair bubblescease,
swing weightedarm away and allow plunger to rise to
normal position.

7 Adjust nose of ram to align pointer with SET
mark on scaleof testerandtighten hex nut.

8 Slowly swingweightedarm onto ram and push
rod assembly.Rotate cup by turning handleat baseof
testerclockwiseone revolution every two seconds.

9 Time leak-down from instant pointer aligns
with START mark on scale until pointer aligns with
0.125 mark.

10 A good tappetwill take20 to 110 secondsto leak-
down. Discardtappetsoutsidethis range.

NOTE: Do not charge the tappet assemblieswith en
,qvneoil. They will chargethemselveswithin 3 to 8 mm
Utes ofengineoperation.

Installation
1 Dip tappetassemblyin JeepEngineOil Supple

mentEOS or equivalent.
2 Use Hydraulic Valve Tappet Removerand In

stallerTool J-21884andinstall tappetsin the samebores
from which they wereremoved.

3 Install pushrodsin sameorder asremoved.
4 Install rocker arms and bridged pivot assem

blies and tighten retaining screws to 21 foot-pounds
torque, tightening each of the two capscrewsfor each
bridgea turn at a time to avoidbreakingthe bridge.

5 PourremainingEOSoverentirevalve train.

NOTE: TheEOSmustremain in the enginefor at least
1,000miles but neednot be drained until thenext sched
uled oil change.

6 Install cylinder head and gasketand tighten
boltsto torqueseeCylinder HeadTorqueSequence,fig.
1A-14.

7 Install cylinderheadcoverandgasket.

VIBRATION DAMPER
The vibration damperis balancedindependentlyand

then rebalancedas part of the complete crankshaft
assembly.

Do not attemptto duplicatethe damperbalanceholes
when installing a service replacement.The vibration
damperis not repairableand is servicedonly as a com
plete assembly.

Removal
1 Removedrivebelts.
2 Removethreeretaining capscrewsandseparate

vibration damper pulley from vibration damper if
eq,uipped.

3 Remove vibration damper retaining bolt and
washer.

4 Use Vibration DamperRemoverTool J-21791to
removedamperfrom crankshaftas shownin figure lÀ-
22.

Fig. 1A-22 Vibration Damper Removal

Installation
1 Align key slot of the vibration damper with

crankshaftkey andtap damperrnto crankshaft.
2 Install vibration damper retaining bolt and

washer.Tighten to 80 foot-poundstorque.
3 If removed, install damperpulley and retaining

capscrews;tightenthe screwsto 23 foot-poundstorque.
4 Install drive belts and tightento specified ten

sion refer to Section2-Cooling.

TIMING CASE COVER
The timing casecover is provided with a sealand oi]

slinger to preventoil leakageat the vibration damper
hub. A hole is provided in the cover for the use of a
magnetic timing probe. A graduateddegreescalecast
into the cover is usedfor ignition timing fig. 1A-23.
Refer to Section4A for magnetictiming probeusageand
ignition timing procedure.

It is important that the timing casecover be properly
alignedwith the crankshaftto preventeventualdamage
to the oil seal. The oil seal may be replacedwithout
removingthe timing casecover.

Removal
1 Remove drive belts, radiator fan and hub as

sembly,damperpulley andvibration damper.
2 Removeoil pan-to-timingcasecover screwsand

cover-to-blockscrews.

‘1
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Fig. 1A-23 Timing Case Cover

3 Remove timing case cover and gasket from
engine.

4 Cut off oil pan gasketend tabs flush with front
faceof cylinderblock andremovegaskettabs.

5 Clean timing case cover, oil pan, and cylinder
block gasketsurfaces.

6 Remove crankshaft oil seal from timing case
cover.

Installation
1 Apply seal compound, Perfect Seal or equiva

lent, to both sides of replacementtiming cover gasket
andpositiongasketon cylinderblock.

2 Cutend tabsof replacementoil pangasketsame
as wascut off original gasket.Install theseend tabson
oil panandcementin place.

3 Coat seal end tabs generouslywith Permatex
No. 2 or equivalent and position seal on timing case
cover fig. 1A-24.

Fig. 1A-24 Oil Pan Front Seal Installation

4 Positiontiming casecover on engine.PlaceTim
ing Case Cover Alignment Tool and Seal installer J
22248 on crankshaftand sealopeningof cover fig. 1A-
25.

Fig. 1A-25 Timing Case Cover Alignment

5 Inistall cover-to-block screws and oil pan-to-
cover screws.Tighten cover-to-blockscrews to 5 foot-
poundstorque and oil pan-to-cover screws to 11 foot-
poundstorque.

6 Removecover aligning tool and place a new oil
seal on tool with seal lip facing inward. Apply a light
film of PerfectSealor equivalenton outsidediameterof
seal.

7 Insert draw screw from Tool J-9163 into seal
installing tool and pressseal into cover until bottomed
in cover openingfig. 1A-26.

60120

Fig. 1A-26 Timing Case Cover Oil Seal Installation

8 Removetools,andapplya light film of engineoil
on seallip.
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9 Install vibration damperand tighten retaining
bolt to 80 foot-poundstorque.

10 Install damperpulley.
11 Install radiator fan andhubassembly.
12 Install drive belts andtightento specifiedten

sion refer to Section2-Cooling.

Timing Case Cover Oil Seal Replacement Cover not
Removedj

1 Removedrive belts.
2 Removevibration damperpulley.
3 Removevibration damper.
4 Remove oil seal with Tool J-9256 as shown in

figure 1A-27.

5 Placenew oil seal on Timing CaseCover Align
ment Tool andSeal InstallerJ-22248with seal lip facing
inward. Apply a light film of PerfectSeal or equivalent
on outsidediameterof seal and apply light film of en
gine oil on seallip.

6 Insert draw screw from Tool J-9163 into seal
installing tool and press the seal into cover until bot
tomed in cover opening.

7 Removetools.
8 Install vibration damperand tighten retaining

bolt to 80 foot-poundstorque.
9 Install damperpulley.

10 Install drive belts andtightento specified ten
sion refer to Section2-Cooling.

TIMING CHAIN
Installationof the timing chainwith the timing marks

of the crankshaft and camshaft sprockets properly
aligned assurescorrect valve timing. A worn timing
chain will adverselyaffect valve timing. If the timing
chaindeflects morethan 1/2 inch, it shouldbereplaced.
The correctchainhas48 pins. A chainwith morethan48
pins will causeexcessiveslack.

Checking Valve Timing

1

1 Disconnect ignition wires and remove spark
plugs.

2 Removecylinderheadcover andgasket.
3 Removerockerarmsandbridgedpivot from No.

1 cylinder.
4 Rotatecrankshaftuntil No. 6 piston is at TDC

on compressionstroke.
5 Rotate crankshaft counterclockwise viewed

from front of engine90 degrees.
6 Install dial indicatorwith endof pushrod touch

ing No. 1 cylinder intake valve push rod end. Set dial
indicatorto zero.

7 Rotatecrankshaftclockwiseviewedfrom front
of engineuntil dial indicatorshows0.016-inchlift.

8 Timing mark on vibration dampershouldindex
with TDC markon timing casecover.If timing mark is
more than 1/2 inch off TDC in either direction, valve
timing is incorrect.

Removal
1 Removedrive belts.
2 Removeradiator fan andhubassembly.
3 Removevibration damperpulley if equipped.
4 Removevibration damper.
5 Removetiming casecover.
6 Removeoil sealfrom timing casecover.
7 Remove camshaft sprocket retaining bolt and

washer.
8 Rotate crankshaftuntil 0 timing mark on the

crankshaftsprocketis closestto andin a centerlinewith
timing pointerof camshaftsprocketfig. lA-28.

9 Removecrankshaftsprocket,camshaftsprocket
andtiming chainas an assembly.Disassemblechainand
sprockets.

TOOL
J-9256

Fig. 1A-27 Timing Case Cover Oil Seal Removal

60121

Fig. 1A-28 Sprocket Alignment
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Installation
1 Assemble timing chain, crankshaft sprocket,

and camshaft sprocketwith timing marks aligned as
shownin figure 1A-28.

2 Install assembly to the crankshaft and
camshaft.

3 Install camshaft sprocket retaining bolt and
washerandtighten to 50 foot-poundstorque.

NOTE: To asswre correct jnstlllatiOfl f the timing
cham., locate timing mark of the camshaftsprocketat
approximatelyone o lock posit/on. This should place
tcmng mark of crankshaft sprocket where it meshes
wth chain fig. 1A-29, Count ournber of chain pins
betweentmng mar/c of both sprockets.Thereshould be
15 pins.

seal.
4 Install timing case cover and replacementoil

5 Install vibration damper.
6 Install damperpulley if equipped.
7 Install enginefan andhuh assemb][y.
8 Install drive belts andtighten to specifiedten..

sion refer to Section2-Cooling

CAMSHAFT AND BEARINGS
All 232 and 258 1V enginesuse the samecamshaft.

The camshaftusedin the 258 2V engineis different.The
camshaft is supportedby four steel-shelled,babbitt-
lined bearingspressedinto the block and line reamed.
Camshaftbearingboresare step-bored,being largerat
the front bearingthan at the rear, to permit easy re
moval and installation of the camshaft.Camshaftbear..
ings are lubricatedunderpressure,

NOTE: It is not advisableto replacecamshaftbearings
vnlessequipped with specialremoving, installing, and
lean?mu tools,

Camshaftend play is maintainedby the load placed
on the camshaftby the oil pump and distributor drive
gear. The helical cut of the gear holds the camshaft
sprocket thrust face against the cylinder block face.
Therefore, camshaft end play is zero during engine
operation.

Measuring Cam Lobe Lift
1 Removecylinderheadcoverandgasket.
2 Remove rocker arms and bridged pivot

assemblies.
3 Removesparkplugs.
4 install a dial indicator on end of pushrod using

piece of rubber tubing betweendial indicatorplungerto
pushrod fig. 1A-30.

5 Rotate crankshaft until cam lobe base circle
push rod down is undervalve tappet.Setdial indicator
to zero.

6 Rotate crankshaft until push rod reachesits
maximum upwardtravel. Readtravel at dial indicator.
Correctcam lobe lift is 0.226 to 0.238 inch for 1V en
gines.Lift is 0.242 to 0.254 inch for 258 2V engine.

Removal
1 Draincooling system.
2 Removeradiator.
3 Removeair conditioningcondenserandreceiver

vu

Fig. 1A-29 Timing Chain Installation

Fig. 1A-30 Cam Lobe Lift Measurement
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assemblyas a chargedunit if equippedrefer to Sec
tion l3A-Air Conditioning.

4 Removecylinderheadcover andgasket.
5 Remove rocker arms and bridged pivot assem

blies, backingoff eachcapscrewa turn at a time to avoid
breakingthe bridge.

6 Removepushrods.

NOTE: Keeppushrodsand tappetsin the sameorder
as removed.

7 Removecylinderheadandgasket.
8 Removehydraulictappets.
9 Removedrive belts.

10 Removeradiator fan andhubassembly.
11 Removedamperpulley if equipped.
12 Removevibration damper.
13 Removetiming casecover.
14 Removetiming casecover oil seal.
15 Removefuel pump.
16 Removedistributorandignition wires.
17 Rotatecrankshaftuntil 0 timing markof crank

shaft sprocket is closest to and in a centerline with
timing pointerof camshaftsprocketfig. lA-28.

18 Removecrankshaftsprocket,camshaftsprocket
andtiming chainas an assembly.

19 Removefront bumperor grille as requiredand
removecamshaft.

Inspection
Inspectthe camshaftbearingjournals for an uneven

wear patternor rough finish. If either conditionexists,
inspectcamshaftbearings.Inspectloadedbottom side
of bearing.This is the mostprobablelocationof bearing
damage.Replacecamshaftandbearingsas required.

Camshaftbearingreplacementrequiresremovingthe
enginefrom the vehicle.Timing casecover,bellhousing,
camshaft rear bearing plug and crankshaft must be
removed.Do not use a driver-type tool to install cam
bearings. Use a screw-typetool that provides steady
pressure.Care mustbe taken to align oil holesin bear
ings with oil galleriesin block. It is not necessaryto line
reamcambearingsafter installation.

Inspectthe distributordrive gearfor damageor exces
sive wear.Replaceif necessary.

Inspect each cam lobe and the matching hydraulic
valvetappetfor wear. If the faceof thetappetsis worn
concave, the matching camshaftlobes is also worn,
both the camshaftandall tappetsmustbe replaced.

If the camshaftappearsto be bearingheavily against
the front cover, check the relief holes in the rearcam
journal. Theseholesrelieveoil pressurebetweenthe end
of the camshaftandthe rearbearingplug.

Installation
1 Lubricate camshaftwith JeepEngine Oil Sup

plementor equivalent.
2 Install camshaftcarefully to preventdamaging

camshaftbearing.

3 Install timing chain, crankshaftsprocket and
camshaftsprocketwith timing marksaligned fig. 1A-
28.

4 Install camshaft sprocket retaining bolt and
tighten to 50 foot-pounds.

5 Install timing casecoverwith newoil seal.
6 Install vibration damper.
7 Install damperpulley if equipped.
8 Install radiatorfan andhub assembly.
9 Install drive belts and tightento specified ten

sion refer to Section2-Cooling.
10 Install fuel pump.
11 Rotate crankshaftuntil No. 1 piston is at TDC

position on compressionstroke.
12 Install distributorcapandignition wires.

NOTE: Install distributor so that the rotor is aligned
with the No. 1 terminal of the cap when distributor
housingis ,fuiiy seatedon block.

13 Install hydraulictappets.
14 Install cylinderheadandgasket.
15 Install pushrods.
16 Install rocker arms and bridged pivot assem

blies, tightening each of the two capscrewsfdr each
bridge a turn at a time to avoidbreakingthe bridge.

17 Install cylinderheadcoverandgasket.

NOTE: The hydraulic valve tappetsand all valve train
componentsshould be lubricated with JeepEngine Oil
SupplementEOS, or equivalent, during installation.
The EOS must remain in the enginefor at least 1,000
miles but neednot be drained until the next schedul’d
oil change.

18 Install air conditioning condenserand receiver
assembly if equipped refer to SectiOn 13A-Air
Conditioning.

CAUTION: Both servicevalvesmustbe openedbefore
theair conditioningsystemis operated.

19 Install radiator, connect hoses,and fill cooling
systemto specified level refer to Section2-Cooling.

20 Install front bumperor grille if removed.

OIL PAN

Removal
1 Raisevehicleanddrainengineoil.
2 Removethestartermotor.
3 On CJ Models:

a Placejack undertransmissionbelihousing.
b Disconnect engine right support cushion

bracket from block and raiseengineto allow sufficient
clearancefor oil panremoval.

4 Removeoil pan.
5 Removeoil panfront andrearneopreneoil seals

and side gaskets.
6 Thoroughlyclean gasketsurfacesof oil panand



SIX-CYLINDER ENGINE lA-23

engineblock. Remove all sludgeand dirt from oil pan
sump.

Installation
1 Install a new oil pan front seal to timing chain

cover andapply a generousamountof JeepGasket-in-a-
TubeRTV silicone, or equivalent,to the endtabs.

2 Cementnewoil panside gasketsinto lOsitiOfl on
engineblock andapply a generousamount of JeepGas
ket-in-a-TubeRTV silicone, or equivalent,to the gas
ket ends.

3 Coat insidecurved surfaceof a new oil pan rear
seal with soapand apply a generousamount of Jeep
Gasket-in-a-TubeRTV silicone, or equivalent, to side
gasketcontactingsurfaceof sealend tabs.

4 Install seal in recessof the rear main bearing
cap making certainit is fully seated,

5 Apply engineoil to oil pancontactingsurfaceof
thefront andrear oil panseals.

6 Install oil panandtightendrain plugsecurely.

SPRING
RETAINER

OIL PRESSURE
RELIEF SPRING

7 If disconnected,lower engineand connectright
supportcushionbracket to block. Removethe jack.

8 Install startermotor.
9 Lower vehicle and fill the crankcasewith clean

oil.

OIL FILTER

A full flow oil filter, mountedon the lower right hand
side of the engine, is accessiblethroughthe hood open
ing. A bypassvalve incorporatedin the filter mounting
bosson the cylinderblock providesa safetyfactor if the
filter becomescloggedas a result of dirt or sludgeaccu
mulation fig. lA-31.

Tool J-22700 will facilitate removal of the oil filter.
Before installation apply a thin film of oil to the new
filter gasket.Install filter until gasketcontactsthe seat
of the adapter, then tighten securely, by hand only.
Operateengineat fast idle andcheckfor leaks.

DRIVE GEAR
ASSEMBLY

COVER-TO-
BODY
GASKET

PUMP
COVER

41082
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VALVE
SPRING

BYPASS
VALVE

FILTER

FILTER

RETAINER

RE LIE IF
VALVE

BODY-TO-

OIL INLET TUBE
AND SCREEN
ASSEMBLY

IDLER
GEAR

FIg. 1A-31 OIl FIlter and OIl Pump Assembly
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OIL PUMP
A positive displacementgear type oil pump is used

and is driven by the distributor shaft, which in turn is
driven by a gear on the camshaft.Crankcaseoil enters
the pump through an inlet tube and screenassembly
which is a pressfit in the pump body fig. 1A-31. The
pump incorporatesa pressurerelief valve to. regulate
maximum pressure.It is not adjustable.A settingof 75
poundsmaximum pressureis built into the tensionof
the spring. In the relief position,the valve permitsoil to
bypassthrough a passagein the pump body to the inlet
side of the pump.

NOTE: Oil pump removalor replacementwill not af
.tct distributor timing as the distributor drive gear re
mains in meshwith the camshaftgear.

Removal
1 Drainengineoil.
2 Remove oil pan. Refer to Oil Pan Removal in

this section.
3 Remove oil pump retaining screws,oil, pump,

andgasket.

CAUTION: Do not disturbpositionofoil inlet tubeand
screen assemblyin pumpbody. If tube is movedwithin
pump body, a new tube and screen assemblymust be
installed to assurean airt’qht seal.

Disassembly and Inspection
1 Removecover retainingscrews,cover, and gas

ket from pumpbody.
2 Measuregearendclearance.

* Preferred Method
a Placestrip of 0.002 to 0.006 inch Plastigage

acrossfull width of eachgear fig. lA-32.

vi

b Install pump cover and gasket. Tighten
screwsto 70 inch-pounds.

c Removepump cover anddetermineamount
of clearanceby measuringthe width of the compressed
Plastigagewith scale on Plastigageenvelope.Correct
clearanceby this method is 0.002 to 0.006 inch 0.002
preferred.

* Alternate Method
a Placestraightedgeacrossendsof gearsand

pumpbody.
b Select feeler gaugewhich fits snugly but

freely betweenstraightedgeandpump body fig. 1A-33.
Correctclearanceby this method is 0.004 to 0.008 inch
0.007preferred.

-Straightedge Method

If gearendclearanceis not within specifications,replace
the oil pumpassembly.

NOTE: If clearanceis less than specifications,a thin
ner oil pump cover gasketmay correct the clearance.
The standardgasketis 0.010inch thick. Thinnergaskets
mustbemadefrom locally procuredmaterial.

3 Measuregear-to-bodyclearanceby inserting a
feeler gaugebetweengear tooth and pump body inner
wall directly oppositethe point of gear mesh. Select a
feeler gaugewhich fits snugly but freely fig. lA-34.
Rotategearsto checkeachtooth in this manner.Correct
clearanceis 0.0005 to 0.0025 0.0005desired.

If gear-to-bodyclearanceis more thanspecified,replace
idler gear,idler shaft, anddrive gearassembly.

4 Removeinl,et tubeandscreenassembly.
5 Remove cotter pin and slide spring retainer,

spring, and oil pressurerelief valve out of pump body.
Check for sticking condition during disassembly.Clean
or replaceas neessary.

STRAIGHTEDGE

FEELER
GAUGE

Fig. 1A-33 Oil Pump Gear End Clearance Measurement

AJ41 901

Fig. 1A-32 Oil Pump Gear End Clearance Measurement
-Plastigage Method
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NOTE: The oil in let ti1 he in 1/st /m m o red to allow re-
11/0/al of the ‘eliof ia/re. The pie/cup tube assembly
In 1/st be replacedlIOi/ i//5t011i tiou

Assembly and Installation
1 Install oil pressurerelief valve, spring, retainer,

andcotterpin.
2 If positionof the inlet tube in the pumpbodyhas

been disturbed,install new tube and screenassembly.
Apply a light film of PermatexNo. 2, or equivalent,
aroundend of tube. UsingTool J-21882fig. 1A-*35 drive
tube into body making suresupport bracketis properly
aligned.

3 Install idler shaft, idler gear, and drive gear
assembly.

NOTE: To el/s/I /‘ selt-pri 1/i / l/[J t f/ic 0/! pump, the
J/I /1/fl lU//St be filled iii tli JefrHl ‘ii/ jelly prior to the
installation of the oil /O fr1/J ‘0 ‘ci’. Do not USegrease.

4 Install pump cover and replacementgasket.
Tighten cover screwsto 70 inch-poundstorque.

NOTE: Check operation pr/oi’ to /1/stalling the oil
J/I 1//p.

Fig. 1A-35 Oil Pump Inlet Tube Installation

AJ41 903

screwsto 10 foot-poundstorque, and long screws to 17
foot-poundstorque.

6 Install oil pan using replacementgasketsand
seals.Refer to Oil Pan Installation in this section. Fill
crankcasewith clean oil to specifiedlevel.

REAR MAIN BEARING OIL SEAL
The rear main bearingcrankshaftoil seal consistsof

two piecesof neoprenewith a singlelip that effectively
seals the rear of the crankshaft. To ensure leak-free
operation,the upperand lower seal halvesmust be re
placedin pairs.

Removal
1 Irain engineoil.
2 Remove oil pan. Refer to Oil Pan Removal in

this section.
3 Remove rear main bearing cap and discard

lower seal,.
4 Loosenall remainingmain bearingcapscrews.
5 With a brassdrift and hammer, tap uppersea]

until sufficient sealis protrudingto permitpulling it out
completely.

Installation

1 Removeoil panfront andrearneopreneoil seals
andoil panside gaskets.

2 Clean gasket surfacesof oil pan and engine
block. Removeall sludgeanddirt from theoil pansump.

3 Clean main hearingcap thoroughly to remove
all sealer.

4 Wipe seal surface of crankshaft clean and
lightly coatwith engineoil.

FEELER
GAUGE

INLET
TUBE

Fig. 1A-34 Oil Pump Gear-to-Body Clearance Measurement

AJ41 902

5 Install oil pumpand a new gasket.Tighten short
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5 Coatlip of sealwith engineoil.
6 Install uppersealinto engineblock.

NOTE: Lip ofseal mustfacetowardfront ofengine.

7 Coat bothsides of lower seal end tabswith Jeep
Gasket-in-a-TubeRTV silicone, or equivalent, being
carefulnot to apply sealerto lip of seal.

8 Coat outer curved surface of lower seal with
soapandlip of sealwith engineoil.

9 Install sealinto caprecessandseatit firmly.
10 Coatwith JeepGasket-in-a-TubeRTV silicone,

or equivalent, on both chamferededgesof rear main
bearingcapfig. 1A-36.

ENGINE OIL
LIP OF SEAL

RTV SILICONE
TOP AND
BOTTOM BOTH
SIDES

RTV SILICONE
ON CHAMFERED
EDGES

OUTSIDE
OF SEAL

ON
EDGES

AJ41 904

Fig. 1A-36 Rear Main Oil Seal and Cap Installation

NOTE: Do not apply sealer to cylinder block mating
surfaceof rea.r main cap as bearing clearancewould be
reduced.

11 Install rearmain bearingcap.
12 Tighten all main bearingcapscrewsto 80 foot-

poundstorque.
13 Install oil pan using replacementgasketsand

seals.Tighten drain plug securely.
14 Fill crankcasewith cleanoil to specifieddipstick

level.

CYLINDER BLOCK

Disassembly
1 Remove engine as outlined under Engine

Removal.
2 Placeengineassemblyon enginestand.
3 Removeintakeandexhaustmanifolds.

6
7
8
9

10
11
12
13

4 Removecylinderheadcover andgasket.
5 Remove rocker arms and bridged pivot assem

blies, backingoff eachcapscrewa turn at a timeto avoid
breakingthe bridge.

Removepushrods.
Removecylinderheadandgasket.
Removevalvetappets.
Removedrive pulley andvibration damper.
Removetiming casecover.
Removetiming chainandsprockets.
Removecamshaft.
Positionpistons one at a time near bottom of

strokeand usea ridge reamerto removeany ridge from
top end of cylinderwalls.

14 Removeoil panandgaskets.
15 Removeoil pump.
16 Removeconnectingrod bearingcapsandinserts

andretain in sameorder as removed.

NOTE: Connectingrodsand capsare stampedwith the
numberof thecylinder to which theywereassembled.

17 Remove piston and connectingrod assemblies
through top of cylinderbores.

NOTE: Be careful that connectingrod bolts do not
scratch the connectingrod journals or cylinder walls.
Shortpiecesof rubber hosecan be slippedover the rod
bolts to prevent damage to the cylinder bores or
crankshaft.

18 Removemain bearingcapsandinserts.
19 Removecrankshaft.

Cylinder Bore Reconditioning
1 Check cylinders for taper with an inside mi

crometerfrom top to bottom.
2 Checkfor an out-of-roundcondition by measur

ing acrosscylinderboresat two pointsparallelto crank
shaftandperpendicularto crankshaft.

3 If cylinder taperdoes not exceed0.005 inch and
out-of-round does not exceed0.003 inch, cylinder bore
may be trued by honing. If cylinder taper or out-of-
round condition exceedstheselimits, cylinder must be
boredandthenhonedfor anoversizepiston.

NOTE: Whenfinish-honing the cylinder bores, move
the honeup and downat sufficient speedto producea
uniform crosshatchpatternon the cylinderwalls.

4 Removalof glazefrom the cylinderwall for fas
ter ring seatingcan be accomplishedby various meth
ods. When an expandingtype hone is used,do not use
more than ten strokesto reconditiona cylinderwall a
strokeis onedown andup movement.Theenginebear
ings and lubrication system must be protected from
abrasives.

5 Rigid type hones are not to be used to remove
cylinder glaze since a slight amount of taper always
existsin cylinderwalls after enginehasbeenin service.

6 Prior to fitting pistons,cylinderboresshouldbe

vi
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scrubbedclean with a hot water anl detergentso]ution.
Immediatelyafter cleaning,apply light engineoil to the
cylinder walls and then wipe with a clean, lint-free
cloth.

Assembly
1 Install upper main bearing inserts in cylinder

block.
2 Install crankshaft,
3 Install main bearing caps and inserts. Plasti

gage all bearings. Tighten bolts to 80 foot-pounds
torque.

4 After thoroughly cleaning‘ylinder bores,apply
a light film of clean,engineoil to boreswith a clean, lint-
free cloth.

5 Positionpiston rings on pistonas follows:
a Oil spacer gap is on centerline ±20° of

pistonskirt.
b Oil rail gaps are 180° apartand on center

line ±20° of piston pin.
c No. 2 compressionring gap is 180°±20°

from top oil rail gap.
d No. 1 compressionring gap is 180±20°

from No. 2 compressionring gap.
6 Lubricatepistonandrings with cleanengineoil.
7 Use Piston Ring CompressorTool J..5601to in

stall connectingrod and piston assembliesthrough the
top of the cylinderboresfig. 1A-37

NOTE: Lengthsofrubberhoseoverthe connectingrod
bolts ‘will provideprotectionduring installation.

8 Install connectingrod bearingcapsand inserts
in the sameorder as removed.Tighten retainingnutsto
28 foot-poundstorque.

9 Install oil pump.
10 Install engine oil pan using new gasketsand

seals.Tighten drain plugsecurely.
11 Install camshaft,timing chainandsprockets.
12 Install timing casecover.
13 Install vibration damperanddrive pulley.
14 Install valvetappets.
15 Install gasketandcylinderhead.
16 Install pushrods.
17 Install rocker arms and bridged pivot assem

blies, tightening each of the two capscrewsfor each
bridgea turn at a time to avoid breakingthe bridge.

18 Install cylinderheadcoverandgasket.
19 Install intakeandexhaustmanifolds.
20 Removeenginefrom enginestand.
21 Install engine assemblyas outlined under En

gine Installation.

CONNECTING ROD AND PISTON ASSEMBLIES

NOTE: Thefollowing proceduresmay beused to serv
ice connectingrod and jis ton assemblieswith enginein
the vehicle..

Removal
1 Removecylinderheadcover.
2 Remove rocker arms and bridged pivot assem

bly, backingoff eachcapscrewa turn at a time to avoid
breakingthe bridge.

3 Removepushrods.
4 Removecylinderheadandgasket.
5 Position pistons one at a time near bottom of

strokeanduse a ridge reamerto removeany ridge from
top end of cylinderwalls.

6 Drainengineoil.
7 Removeoil panandgaskets.
8 Removeconnectingrod bearingcapsandinserts

and retain in sameorder as removed.

NOTE: C’onnectingrods and capsare stampedwith the
correspondingcylindernumber.

9 Remove connectingrod and piston assemblies
through top of cylinderbores.

NOTE: Be careful that connectingrod bolts do not
scratch the connectingrod journals or cylinder walls.
Shortpiecesof rubber hosecan be slippedover the rod
bolts to prevent damage to the cylinder bores or
crankshaft.

Installation

vi

NOTE: Be care,ful that CO1/l/eCt/I/fj Foil bolts do not
scratch the connectingrod ,ouri/al.s or’ cylinder walls.

ARROW POINTS TO
FRONT OF ENGINE

/

Fig. JA-37 Piston-to-Bore Installation 1 After thoroughly cleaningcylinder bores,apply
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a light film of clean,engineoil to boreswith a clean,lint-
free cloth.

2 Positionpistonrings on pistonsas follows:
a Oil spacer gap is on centerline ±20° of

pistonskirt.
b Oil rail gaps are 180° apart and on center

line ±20° of piston pin.
c No. 2 compressionring gap is 180°±20°

from top oil rail gap.
d No. 1 compressionring gap is 180°±20°

from No. 2 compressionring gap.
3 Lubricatepistonandrings with cleanengineoil.
4 Use Piston Ring CompressorTool J-5601 to in

stall connectingrod and piston assembliesthrough the
top of the cylinderboresfig. 1A-36.

NOTE: Be carefil that connectingrod bolts do not
se/afe/i f/ic conFleetIng rod journals or cylinder walls.
Lel/gti/s of rubber hose over the connectingrod bolts
ui/I ]i’o i’ulc protectcon during installation.

5 Install connectingrod bearingcapsand inserts
in the sameorder as removed.Tighten retainingnutsto
28 foot-poundstorque.

6 Install oil pan using new gaskets and seals.
Tighten drain plug securely.

7 Install gasketandcylinderhead.
8 Install pushrods.
9 Install rocker arms and bridged pivot assem

blies, tighteningeachof the capscrewsa turn at a time
to avoid breakingthe bridge.

10 Install cylinderheadcover andgasketor sealer.
11 Fill the crankcasewith clean oil to specified

dipstick level.

CONNECTING RODS
The connectingrods are malleable iron, balancedas

semblieswith bearinginsertsat the crankshaftjournal
end. A squirt hole in the crankshaftend provideslubri
cation for the camshaft lobes, distributor drive gear,
cylinder walls, and piston pins. The squirt hole must
facethe camshaftwhenthe connectingrod is installed.

The piston pin is a 2,000 pound press-fit. Replaceany
rod that requireslittle effort to install pistonpins.

Misaligned or bent connectingrods will causeabnor
mal wear on pistons,piston rings, cylinder walls, con
necting rod bearing, or crankshaft connecting rod
journals.If wear patternsor damageto any of the above
mentionedcomponentsindicatethe probability of amis
alignedconnectingrod, checkrod alignment.Misaligned
or bent rodsmustbe replaced.

Side Clearance Measurement
Slidesnug-fittingfeelergaugebetweenconnectingrod

and crankshaftrod journal flange. Correctclearanceis
0.005 to 0.014 inch. Replaceconnectingrod if side clear
anci is not to specifications.

Connecting Rod Bearings
The connectingrod bearingsare steel-backed,alumi

num-alloy, precisiontype.
Eachbearingis selectivelyfitted to its respectivejour

nal to obtain thedesiredoperatingclearance.In produc
tion, the selectfit is obtained by using various sized,
color coded bearing inserts as shown in the bearing
fitting chart.The hearingcolor codeappearson the edge
of the insert.

NOTE: Bearing size is not stampedon. insertsused in
pi"odiiction.

The rod journal size is identified in production by a
colorcodedpaint mark on the adjacentcheekor counter
weight toward the flangedrear endof the crankshaft.
The color codesusedto indicatejournal sizeare shown
in the bearingfitting chart.

When required,different sized upperand lower bear
ing inserts may he usedas a pair; therefore,a standard
size insert is sometimesused in combination with a
0.001-inch undersizeinsert to reduceclearance0.0005
inch.

NOTE: Neverusea pair of bearing
than 0.001-inchdifferenceinsize.

Example:

Bearing Insert Pairs

inserts with more

Insert Correct Incorrect

Upper Standard Standard

Lower 0.001-inch
undersize

0.002-inch
undersize

70242

Servicereplacementbearing inserts are availableas
pairs in the following sizes: standard,0.001-, 0.002-,
0.010-,and0.012-inchundersize.Bearingsize is stamped
on the backof servicereplacementinserts.

NOTE: The 0.002-and 0.012-inchundersizeinserts are
not usedin productjon.

Removal

1 Drain engineoil.
2 Removeoil panandgaskets.
3 Rotate crankshaftas required to position two

connectingrodsat a time at bottom of stroke.
4 Remove connectingrod bearing caps and then

removelower bearinginsert.
5 Remove upperbearinginsert by rotating it out

of connectingrod.
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Connecting Rod Bearing Fitting Chart
Crankshaft Connecting Rod Journal

Color and Diameter in
Inches Journal Size

Bearing Color Code

Upper Insert Size Lower Insert Size

Yellow -2.0955 to 2.0948 Standard
Orange -2.0948 to 20941 0.0007 Undersize
Black -2.0941 to 2.0934 0.0014 Undersize
Red -2.0855 to 2.0848 0.010 Undersize

Yellow - Standard
Yellow - Standard
Black - .001-Inch Undersize
Red - .010-Inch Undersize

Yellow - Standard
Black - .001-inch Undersize
Black - .001-inch Undersize
Red - .010-inch Undersize

NOTE: Do not rn ix bear/i/fl cups.Each. connectingrod
111 its ‘rna.tc//.lng cal is sta.rl/pel ii’it/i th.e cylindernum
ber on 1. machinedsurfirce /.i’h ich ,frces the camshaftside
qf the engineblock.

Inspection

1 Clean inserts.
2 Inspectlinings and backsof insertsfor’ irregular

wear pattern. Note any scraping,stresscracksor dis
coloration fig. 1A-38. If bearing has spun in rod, re
place bearing andconnectingrod and inspectcrakshaft
journal for scoring.

Fig. 1 A-39 Scoring caused by Insufficient Lubrication

60261

LOCK!NG TABS

/

/
WEAR PATTERN-
ALWAYS GREATER
ON UPPER BEARING

/
LOWER

GROOVES
CAUSED BY
ROD BoLTS
SCRATCHING
JOURNAL
DURING
INSTALLATtON

Fig. 1A-38 Connecting Rod Bearing Inspection

60757

3 Inspectfor material imbeddedin linings which
may indicatepiston, timing gear,distributorgearor oil
pump gear problems. Figures 1A-39 and 1A-40 show
commonscore patterns.

4 Inspectfit of bearing locking tab in rod cap. If
inspection indicates that insert may have beencaught
betweenrod and rod cap, replaceupperand lower bear
ing inserts.

Fig. 1A-40 Scoring Caused by Dirt

5 Inspectinsert in areaof locking
wear indicates bent tabs or improper
insertsfig. 1A-41.

Measuring Bearing Clearance with Plastigage

vu

UPPER

UPPER

60759

MATING EDGES

‘7
Ic’

60760

tab. Abnormal
installation of

1 Wipejournalclean.
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Fig. 1A-41 Locking Tab Inspection

2 Lubricateupperinsertandinstall in rod.
3 Install lower insert in bearing cap and place

strip of Plastigageacrossfull width of lower insert at
centerof hearingcap. Lower insert must be dry.

4 Install bearingcapto connectingrod andtighten
nutsto 28 foot-poundstorque.

NOTE: Do not rotate crankshaft.Plastigagewill shift,
/‘e.sulfu/g in inaccurate reading. Plastigagemust not
c/un/b/c in use.If brittle, obtainfresh stock.

5 Removebearingcap and determineamount of
clearanceby measuringwidth of compressedPlastigage
with scale on Plastigageenvelopefig. 1A-42. Correct
clearanceis 0.001 to 0.0025 inch.

NOTE: Plastigage should maintain the same size
across the entire width of the insert. If size varies, it
1F/O indicate a taperedjournal, bent connectingrod or
dirt trapped betweenthe insert and rod.

6 If correctclearanceis indicated,bearingfitting
is not necessary.Remove Plastigagefrom crankshaft
andbearingandproceedto Installation.

7 If oil clearanceexceeds specification, install
0.001 inch undersizebearinginsertsandcheckclearance
as describedin steps1 through5.
The clearanceindicatedwith 0.001-inchundersizebear
ing installed will determineif 0.001-inch undersizein
sertsor some othercombination are neededto provide
correctclearance.For example: if the initial clearance
was 0.003 inch, 0.001-inch undersizeinserts would re
duce clearanceby 0.001 inch. Oil clearancewould be
0.002 inch andwithin specification.A 0.002-inchunder
size insert and a 0.001-inch undersizeinsert would re
duce this clearance an additional 0.0005 inch. Oil
clearancewould thenbe 0.0015inch.

CAUTION: Neveruse inserts whichdiffer more than
one bearing size as a pair. For example, do not use a
standardupperand 0.002-inchundersizelower.

8 If oil clearanceexceedsspecificationwhen 0.002
inch undersizeinsertsare installed,measureconnecting
rod journal with micrometer. If journal size is correct
not under2.0914 inch, inside diameterof connecting
rod is incorrectandrod must be replaced.

NOTE: Journal may have been ground 0.010 inch
undersize.

If journal size is incorrect, replacecrankshaftor grind
journal to accepta suitableundersizedbearing.

Measuring Bearing Clearance with Micrometer
1 Wipeconnectingrod journalclean.
2 Usemicrometerto measuremaximumdiameter

of rod journal at four points.Taketwo readingsat each
end of journal, 90° apart.

3 Check for taper and out-of-round condition. Cor
rect toleranceis 0.0005-inch maximum for both taper
and out-of-round.If any rod journal is not within speci
fications,crankshaftmust be replaced.

4 Comparereading obtainedwith journal diame
ters listed in ConnectingRod BearingFitting chartand
select inserts required to obtain specified bearing
clearance.

Installation
1 Lubricate bearing surfaceof each insert with

cleanengineoil.
2 Install bearinginserts,cap, and retainingnuts.

Tighten to 33 foot-poundstorque.
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1’
ABNORMAL CONTACT AREA
DUE TO LOCKING TABS NOT
FULLY SEATED OR BENT TABS

60758

Fig. 1A-42 Bearing Clearance Measurement with Plastlgage
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CAUTION: Care niust be exercisedwhen r’otating the
crankshattwith bearing caps ‘eouored.Besnrc the con-
ilectng rod bolts do iiot u.ceu/euful/j come in contact
/‘,f 1/ th.e rod journals and scr’a te// the finish. Bearing
*faciure would result. Rubber //ose.s installed over th.e
connectingrod bolts will help /rcie/u t damageto crank

3 Install oil pan using replacementgasketsand
seals.Tighten drain plug securely.

4 Fill crankcasewith clean oil to specified level.

*jou1"n 1.15.

PISTONS
Aluminum alloy Autothermicpistons,steelreinforced

for strength and controlled expansion,are used. The
ring belt area above the piston pin provides for three
pistonrings: two compressionandoneoil control ring.

The pistonpin bossis offset from the centerlineof the
pistonto placeit nearerthe thrustside of the piston.

An arrowon the topsurfaceof the pistonor a notch on
the top perimeter ensurescorrect installation in the
bore. Arrow or notch must point towardfront of engine
when installedfig. 1A-43.

4

Fig. 1 A-43 Pistons Correctly Positioned in Bores

Fitting Pistons

Micrometer Method
1 Measureinside diameterof cylinder bore at a

point2-5/16inchesbelowtop of bore, crosswiseto block.
2 Measureoutsidediameterof piston.

NOTE: Pistonsare cam groundand mustbe measured

at right angle to piston pcn at centerlineofpin fig. 1A-

3 Differencebetweencylinder bore diameterand
pistondiameteris piston-to-boreclearance.

44.

.O805’fl

.0795" LGROOVE
.1895" HEIGHT

.188"J

MEASURE PISTON
AT THIS AREA
FOR FITTING

AJ41 909

Fig. 1A-44 Piston Measurements

Feeler Gauge Method

1 Removerings from piston.
2 Insertlong0.0005inch feelergaugeinto bore.
3 Insertpiston, top first, into borealongsidefeeler

gauge.

Piston Rings
The compressionrings two are madeof cast iron.

The oil control ring is a three-piecesteeldesign.

Ring Fitting
1 Cleancarbonfrom all ring grooves.Theoil drain

openings in the oil ring groovesand pin bossmust be
open. Be careful not to removemetal from the grooves
or landssincethis will changethe ring grooveclearances

AJ419O8 and destroyring-to-landseating.
2 Check ring side clearancewith a feeler gauge

fitted snugly betweenring land andring. Rotate ring in
groove. it must move freely at all points fig. 1A-45.
Correctside clearancebetweenland andrings shouldbe
as listed in Specifications.

3 Place ring in bore and push down with an in
vertedpistonto a positionnear lower end of ring travel.
Measurering gap joint clearancewith feeler gauge
fitting snugly in ring openingfig. 1A-46. Refer to Spec
ifications for recommendedgap.

Installation

1 Install oil control rings as indicatedby instruc
tions in package.Install expanderfirst, then side rails.
It is not necessaryto usea tool to install upperandlower
rails fig.. 1A-47.

vs

ARROW POINTS

_I$

FRONTOFENGINE TOFRONT
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2 Install lower compressionring using ring in

staller to expandring aroundpiston fig. 1A-48. Do not

position ring gap overpistonpin.

NOTE: Make certain upper and lower compression

rings are installedproperly. Figure 1A-49showstypical

rin.g markingsindicating the top sideofthe ring.

3 Install upper compressionring using ring in

staller to expandring around piston fig. 1A-48. Ring

gapshouldbe 180° from secondring.

60122

Fig. 1A-48 Compression Ring nstaIlation

Piston pins are pressfit into the connectingrod ad

requireno locking device.

Removal
1 Using Piston Pin RemoverJ-21872 and arbor

press,place piston on RemoverSupportJ-21872-1fig.

1A-50.

/,/2/9/
AJ41913
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Fig. 1A-45 Ring Side Clearance Fig. 1A-47 Oil Control Ring Rail Installation

Fig. 1A-46 Ring Gap Clearance
Piston Pins

Fig. 1A-49 Typical Piston Ring Markings
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I

2 Using Piloted Driver J-21872-3,presspin com
pletely out of piston. Note position of pin throughgauge
window of removersupport.

Pin Fitting

1 Inspect pin and pin bore for nicks and burrs.
Removeas necessary.

NOTE: Never re-use piston pun tter it has been re
movedtrom a. connectingrod.

2 With pin removed from piston, clean and dry
pistonpin boreandreplacementpistonpin.

3 Positionpiston so that pin bore is in a vertical
position. Insert pin in bore. At room temperature,pin
shouldslide completely throughpin borewithout push
ing it.

4 Replacepistonandpin if pin jamsin pin bore.

installation
1 Insert Pin Pilot J-21872-2, through piston and

connectingrod pin boresfig. lA-SO.
2 Positionpin pilot, piston,andconnectingrod on

SupportJ-21872-1.
3 Insertpiston pin through upperpiston pin bore

andinto connectingrod pin bore,
4 Position Piloted Driver J-21872-3inside piston

pin.
5 Usingarbor press,presspistonpin throughcon

nectingrod andpiston until pin pilot indexeswith mark
on support.

SIX-CYLINDER ENGINE 1A-33

NOTE: The piston pin. is a 2,000 pound press-fit. If
li;f tie eflbrt is required to install pistonpin in. connecting
rod, or if rod movesalong pin., a new connectingrod is
requirel.

6 Remove piston and connectingrod assembly
from press. Pin shouldbe centeredin rod, plus or minus
0.0312inch.

CRANKSHAFT
The crankshaft is nodular-iron and is counter-

weightedand balanced.The 232 CID enginecrankshaft
haseight counterweights,and the258 CID enginecrank
shaft hastwelve counterweights.Both havesevenmain
bearingjournals andsix connectingrod journals.

An oil slinger is provided at the rear main journal,
inboard of the rear oil seal. The componentparts and
crankshaftare individually balanced;then the complete
assemblyis balancedas a unit.

NOTE:: On enginesequippedwith automatic transmis
sions, th.e torque converterand converterflexplatemust
be markedprior to removaland installed in the same
P05 ItU/.

Servicereplacementdampers,crankshafts,flywheels,
torque converters,andclutch componentsare balanced
individually and may be replacedas required without
rebalancingthe completeassembly.

Removal or Replacement
If the crankshaftis damagedto the extent that re

conditioning is not feasible, it must be replaced. Re
moval andinstallationinvolvesfollowing theprocedures
outlined[ underCylinder Block.

Crankshaft End Play Measurement
The crankshaft end play is controlled at the No. 3

main bearinginsert which is flangedfor this purpose.
1 Attach a dial indicator to cylinder block adja

centto No. 3 main bearing.
2 Pry shaft forward with a flat-bladed screw

driver, set dial indicator, pushrod on faceof crankshaft
counterweight,and setto zero.

3 Pry shaft fore and aft. Readdial indicator fig.
1A-51. The end play is the differencebetweenthe high
and low readings.

4 The correct crankshaft end play is 0.0015 to
0.0065 inch 0.002 to 0.0025desired.

5 If end play is incorrect according to specifica
tions, inspect crankshaftthrust faces for wear. If no
wear is apparent,replace thrust bearingand recheck
end play. If end play is still outsidespecifications,the
crankshaftmust bereplaced.

NOTE: When repia.cin.g the thrust bearings, pry the
crankshoff fore a.n.d aft to align thefacesof the thrust
bearing bp’brefin a.l torque tightening.

Fig. 1A-50 Piston Pin Removal or Installation
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Fig. 1A-51 Measuring Crankshaft End Play

Measuring Main Bearing Journal with a Micrometer Crank
shaft Removed

1 Cleanmain bearingjournal.
2 Measuremaximum diameterof journal with a

micrometer.
3 Comparereadingobtainedwith journal diame

ters listed in Main Bearing Fitting Chart and select
insertsrequired to obtain specifiedbearingclearance.

Crankshaft Main Bearings
The main bearingsare steel-backed,micro-babbitt,

precisiontype. Eachbearingis selectively fitted to its
respectivejournal to obtain the desiredoperatingclear
ance.In production, the seleclfit is obtainedby using
various sized color coded bearing inserts as shown in
Main BearingFitting Chart. The bearingcodeappears
on the edgeof the insert.

NOTE: Bearing size is not stampedon inserts usedin
production.

The main bearingjournal size is identified in produc
tion by a color codedpaint mark on the adjacentcheek
toward the flangedrear end of the crankshaft,except
for the rear main journal which is on the crankshaft
rearflange.

When required,different sizedupperand lower bear
ing insertsmay be usedas a pair. A standardsize insert
is sometimesused in combinationwith a 0.001-inchun
dersizeinsert to reduceclearanceby 0.0005 inch.

Example:
Bearing Insert Pairs

vi

Insert Correct Incorrect

Upper Standard Standard

Lower 0.001-inch
undersize

0.002-inch
undersize

70242

CAUTION: Never use bearing inserts in pairs with
greater than0.001-inchdifferencein size. Whenreplac
ing inserts, the odd sizeinserts mustbe eitherall on the
top in block or all on the bottomin. main cap.

Servicereplacementbearing inserts areavailableas
pairs in the following sizes: standard,0.001-, 0.002-,
0.010-, and 0.012-inchundersize.The size is stampedon
the backof the service replacementinserts.

NOTE: The 0.012-inch undersizeinsert is not used in
production..

Crankshaft Removal
1 Drain engineoil.
2 Removeoil pan.
3 Removelower insertfrom bearingcap.
4 Removeupperinsert by looseningall otherbear

ing capsandinsertingsmall cotterpin in crankshaftoil
hole.Cotterpin shouldbe bentasshownin figure 1A-52.

5 With pin in place, rotatecrankshaftso that up
per bearinginsert will rotate in directionof its locking
tab.

BEND HEAD TO FOLLOW
CONTOUR OF JOURNAL

7/64-INCH COTTER PIN

60763

NUMBER
THREE
MAIN
BEARING
CAP

Fig. 1A-52 Upper Main Bearing Removal Tool

NOTE: Since there is no hole in the number4 main
journal, a tongue depressoror similar soft-facedtool
should be usedto removethe bearing fig. 1A-53.After
moving the insertapproximatelyone inch, theinsert can
beremovedby applyingpressureunder the tab.
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Main Bearing Fitting Chart

C rankshaft Main Bearing Journal Bearing Color Code
Color Code and Diameter in

Inches Journal Size
- -_____________

Upper Insert Size Lower Insert Size

Yellow -2.5001 to 2.4996 Standard Yellow - Standard Yellow - Standard
Orange -2.4996 to 2.4991 0.0005 Undersize Yellow - Standard Black - .001-inch Undersize
Black -2.4991 to 2.4986 0.001 Undersize Black - .001-inch Undersize Black - .001-inch Undersize
Green -2.4986 to 2.4981 0.0015 Undersize Black - .001-inch Undersize Green - .002-inch Undersize
Red -2.4901 to 2.4896 0.010 Undersize Red - .010-inch Undersize Red - .010-inch Undersize

Fig. 1A-53 Removing Number 4 Main Bearing Insert

6 In the samemanner, remove remaining bear..
ings oneat a timefor inspection.

Inspection

1 Wipe lower insert clean and inspect for abnor
mal wear pattern and for dirt or metal imbeddeddin
lining. A normal main bearingwear patternis shownin
figure 1A-54.

NOTE: It the cra.nlish. ft journal is scored, removethe
enginefor crankshaftrepair.

2 Inspectbackof insert for fractures,scrapingsor
irregular wearpattern.

3 Inspectlocking tabsfor damage..
4 Replace bearing inserts that are damagedor

worn.

Measuring Bearing Clearance with Plastigage Crankshaft
Installed

NOTE: Check c lea.raizce one beari ng at a. time. A Ii
other bearingsmust ren/ain tighfe//ed.

60262

UPPER

NO WEAR IN
THIS AREA

LOW AREA
IN BEARING

LOWER

HEAVIER WEAR
PATTERN ON
LOWER BEARING

60762

Fig. 1A-54 Normal Main Bearing Wear Pattern

1 Removemain bearingcapandinsert.
2 Clean insert and exposedportion of crankshaft

j ournal[.
3 Place strip of Plastigage acrossfull width of

bearinginsert.
4 Install bearingcap and tighten bolts to 80 foot-

poundstorque.
5 Removebearingcap and determineamount of

clearanceby measuringwidth of compressedPlastigage
with furnishedscalefig. 1A-55.

COMPR ESSED
PLASTI GAGE

41917

Fig. 1A-55 Checking Main Bearing Clearance with Plastigage
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Correctclearanceis 0.001 to 0.003 inch.The Plastigage
shouldmaintain the samesizeacrosstheentirewidth of
the insert. If sizevaries, it may indicatea taperedjour
nal or dirt trappedbehind the insert.

NOTE: Do not rotate crankshaft.Plastigagewills hift,
resuitng in inaccurate reading. Plastigage must not
crumble. If brittle, obtainfresh stock.

6 If correctclearanceis indicated,bearingfitting
is not necessary.Remove Plastigagefrom crankshaft
andbearingand proceedto Installation.

7 If oil clearanceexceedsspecifications,install a
pair of 0.001 inch undersizebearinginserts and check
clearanceas describedin steps4 through6. Theclear
ance indicatedwith the 0.001 inch undersizeinserts in
stalled will determineif the 0.001 inch undersizeinserts
or some other combination will provide correct clear
ance.For example,if theclearancewas0.0035inch origi
nally, a pairof 0.001inch undersizeinsertswould reduce
clearanceby 0.001 inch. Oil clearancewould by 0.0025
inch and within specification. A 0.002 inch undersize
bearing half and a 0.001 inch undersizehalf would re
duce this clearancean additional 0.0005 inch and oil
clearancewould be 0.002 inch.

CAUTION: Never use a pa;ir of inserts which differ
more than one bearing size as a pair. For example,dO
not usea. standardupperand 0.002-inchundersizelower.

8 If oil clearanceexceedsspecificationusing0.002-
inch undersize bearings, measurecrankshaftjournal
with micrometer. If the journal size is correct, the
crankshaftboreof the cylinderblock may be misaligned
which requirescylinderblock replacementor a machine
shop operationto true the bore. If journal size is less
than 2.4981 inch, the crankshaftmust be replacedor
regroundto accepta suitableundersizebearing.

Measuring Main Bearing Journal with Micrometer Crank
shaft Removed

1 Cleanmainbearingjournal.
2 Measuremaximumdiameterof journal with mi

crometer.Measureat four points. Taketwo readingsat
eachendof journal, 90° apart.

3 Comparereadingobtainedwith journal diame
ters listed in Main BearingFitting chartand selectin
sertsrequired to obtain specifiedbearingclearance.

Crankshaft Installation
1 Lubricate bearing surface of each insert with

clean engineoil.
2 Loosenall main bearingcapsand install main

bearingupper inserts.
3 Install main bearingcaps and lower inserts.

Tighten bolts to 40 foot-poundstorque. Then tighten to

60 foot-pounds.Finally, tighten to 80 foot-pounds.Ro
tate crankshaftafter tightening eachmain capto make
surecrankshaftrotatesfreely.

NOTE: When installing a crankshaft kit crankshaft
plus bearings checkbearing clearancewith Plastigage.

4 Install oil pan, using replacementgasketsand
seals.Tighten drain plug securely.

5 Fill crankcasewith cleanoil to specifieddipstick
level.

FLYWHEEL AND STARTER RING GEAR ASSEMBLY
The starter ring gear is a separateitem only on ve

hicles with manual transmission.The starterring gear
is weldedto andbalancedas part of theconverterdrive
plateon vehicleswith automatictransmissions.The en
tire drive plate/ringassemblymustbe replacedon auto
matic transmissionequippedvehicles.The transmission
mustbe removedto service the ring gear.

Ring Gear Replacement-Manual Transmission
1 Position flywheel on arbor press with steel

blocks equally spacedundergear.
2 Pressflywheelthroughring gear.

NOTE: Ring gear can also be removedby breakingit
with a chisei

3 Apply heatto expandinsidediameterof rep]ace
ment ring gar.

4 Pressflywheelonto replacementring gear.

NOTE: On manual transmissionequippedcars, thefly
wheel is balancedas an individual componentand also
aspart of the crankshaftassembly.

Do not attempt to duplicateoriginal flywheel balance
holes wheninstalling a servicereplacement.Servicefly
wheelsarebalancedduring manufacture.

SHORT ENGINE ASSEMBLY SHORT BLOCK
.A service replacementshort engineassemblyshort

block may be installed wheneverthe original engine
block is worn or damagedbeyondrepair. It consistsof
engine block, piston and rod assemblies,crankshaft,
camshaft,oil pump inlet tubeand screen,timing gears,
andchain.

NOTE: Shortengineassemblieshavean S stampedon
the same surface as the build date code for
identification.

Installation includes transfer of component parts
from the worn or damagedoriginal engine.Follow the
appropriate proceduresfor cleaning, inspection,and
torque tighteningas outlinedin this section.

vi
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Specifications
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Camshaft
Fuel Pump Eccentric Diameter
Tappet Clearance Zero
End Play
Bearing Clearance
Bearing Journal Diameter

No. 1
No. 2
No. 3
No.4

Base Circle Runout
Cam Lobe Lift

232/258 1V
2582V

Intake Valve Timing - 232/258 IV
Opens
Closes

Intake Valve Timing - 258 2V
Opens
Closes

Exhaust Valve Timing - 232/258 1V
Opens
Closes

Exhaust Valve Timing - 258 2V
Opens
Closes

Valve Overlap
232/2581V
2582V

Intake Duration
232/258 1V
2502V

Exhaust Duration
232/2581V
2582V

Connecting Rods
Total Weight Less Bearings

.1.615to 1.625 inches
Lash Hydraulic tappets

Zero engine operating
‘0.0011 to 0.003 inch

2.029 to 2.030 inches
2.019 to 2.020 inches
2.009 to 2.010 inches
1 .999 to 2.000 inches

0.001 inch max

0.232 inch
0.248 inch

12.12°BTDC
64.80°ABDC

14.58°BTDC

68.79

ABDC

53.12°BBDC
23.80°ATDC

55.59° BBDC
27.78°ATDC

Cylinder Block
Deck Height

Wedge Head
Quench Head

Deck Clearance
232 Wedge Head .
Quench Head
258 Wedge Head
Quench Head

Cylinder Bore standard

9.528 to 9.534 inch
9.487 to 9.493 inch

0.0575 inch below block
0.165 inch below block

0.110

inch below block
0.069 inch below block
3.7501 to 3.7533 inches

Type In Line, OH/, Six-cylinder
Bore 3.75 inches
Stroke

232 3.50 inches
258 3.895 inches

Displacement
232 232 cubic inches
258 258 cubic inches

Compression Ratio 8.0:1

Compression Pressure
232 l4Opsi
258 l5Opsi

Maximum Variation Between Cylinders 20 psi
Firing Order 1-5-3-6-2-4
Taxable Horsepower 33.75
Fuel .. Regular, Low Lead, or No Lead

Total Length Center-to-Center
232 6.123to 6.127 inches
258 5.873 to 5.877 inches

Piston Pin Bore Diameter 0.9288 to 0.9298 inches
Connecting Rod Bore

Less Bearings 2.2085 to 2.2080 inches
Bearing Clearance 0.00 1 to 0.0025 inch

0.0015-0.002 inch preferred
Side Clearance 0.005 to 0.014 inch
Maximum Twist 0.001 per inch
Maximum Bend 0.0005 per inch

Crankshaft
End Play 0.0015 to 0.0065 inch
Main Bearing Journal Diameter 2.4986 to 2.5001 inches
Main Bearing Journal Width

No. 1 1.086 to 1.098 inches
No.3 1.271 to 1.273 inches
No.2-4-5-6-7 1.182to 1.188 inches

Main Bearing Clearance 0.001. to 0.003 inch
0.0025 inch preferred

Connecting Rod Journal
Diameter 2.0934 to 2.0955 inches

Connecting Rod Journal Width 1 .070 to 1 .076 inches
Connecting Rod Bearing Clearance 0.001 to 0.0025 inch

0.0015-0.002 inch preferred

Maximum Out-of-Round All Journals 0.000 inch
Maximum Taper All Journals 0.0005 inch

Maximum Cylinder Taper 0.005 inch
Maximum Cylinder Out-of-Round 0.003 inch

Tappet Bore Diameter 0.905 to 0.906 inch
Cylinder Block Flatness 0.001/1 inch, 0.002/6 inch;

0.008 inch max

35.92°

Cylinder Head

42.360

Combustion Chamber Volume
Wedge Head 62.5 to 65.5 cc

256.92°

Quench Head 67.84 to 70.84 cc

263.37°

Valve Arrangement El-IE-IE-El-El-IE
Valve Guide ID Integral 0.3735 to 0.3745 inch

‘ o0

.

Valve Stem-to-Guide Clearance 0.001 to 0.003 inch

.

. . 263.37° Intake Valve Seat Angle 30°
Exhaust Valve Seat Angle 44.5°
Valve Seat Width 0.040 to 0.060 inch
Valve Seat Runout 0.0025 inch
Cylinder Head Flatness 0.001/1 inch; 0.002/6 inch;

0.008 inch max
7049 3A

232 557 to 665 grams
258 695 to 703 grams
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Lubrication System
Engine Oil Capacity

Specifications Continued

5 quarts
Add 1 quart with filter change

Normal Operating Pressure 13 psi at 600 rpm;
37 to 75 psi max at 1600 rpm+

75 psi max
0.0005 to 0.0025 inch

0.0005 inch preferred

Pistons
Weight less pin

Wedge Head
Quench Head

Piston Pin Bore Centerline-to-Piston

0.004 to 0.008 inch
0.0007 inch preferred

0.002 to 0.008 inch
0.002 inch preferred

lop 1.599 to 1.603 inches
Piston-to-Bore Clearance 0.0009 to 0.0017 inch

0.0012 to 0.0013 inch preferred
Piston Ring Gap Clearance -

Compression Both 0.010 to 0.020 inch
Piston Ring Gap Clearance-

Oil Control Steel Rails 0.010 to 0.025 inch
Piston Ring Side Clearance

No. 1 Compression 0.0015 to 0.003 inch
0.0015 preferred

No. 2 Compression 0.0015 to 0.003 inch
0.0015 preferred

Oil Control 0.001 to 0.008 inch 0.003 preferred
Piston Ring Groove Height

Compression both 0.0795 to 0.0805 inch
Oil Control 0.188 to 0.1895 inch

Piston Ring Groove Diameter
No. 1 and No.2 3.328 to 3.333 inches
Oil Control 3.329 to 3.339 inches

Piston Pin Bore Diameter 0.9308 to 0.93 13 inch
Piston Pin Diameter 0.9304 to 0.9309 inch
Piston-to-Pin Clearance 0.0003 to 0.0005 inch loose

0.0005 inch preferred
Piston Pin-to-Connecting Rod 2000 lb. press-fit

vi

Rocker Arms, Push Rods and Tappets
Rocker Arm Ratio 1 .6: 1
Push Rod Length

Wedge Head 9.615 to 9.595 inches
Quench Head 9.640 to 9.660 inches

Push Rod Diameter 313 to .312 inch
Hydraulic Tappet Diameter 0.904 to 0.9045 inch
Tappet-to-Bore Clearance 0.001 to 0.002 inch

Valves
Valve Length

Tip-to-Gauge Dim. Line 4.7895 to 4.8045 inches
With Rotator 4.8095 to 4.8245 inches

Valve Stem Diameter 0.37 15 to 0.3725 inch
Stem-to-Guide Clearance 0.001 to 0.003 inch
Intake Valve Head Diameter 1.782 to 1.792 inches
Intake Valve Face Angle 29°
Exhaust Valve Head Diameter 1 .401 to 1 .411 inches
Exhaust Valve Face Angle 44°
Maximum Allowable Removed for

Tip Refinishing 0.010 inch

Valve Springs - 232/2581V

Free Length 2.234 inches approx.
With Rotators 2.00 inches approx.

Spring Tension
Valve Closed 95 to 105 lbs at 1 .786 inches
With Rotators 80-88 lbs at 1-5/8 inches

Valve Open 188 to 202 lbs at 1.411 inches
210 to 226 lbs at 1-3/16 inches

0.948 to 0.968 inch
1 .000 to 1 .020 inches

Valve Springs-258 2V
Free Length 1.987 inches approx.
Spring Tension

Valve Closed 64-72 lbs at 1 .786 inches
Valve Open 197-210 lbs at 1.386 inches
Inside Diameter 0.948 to 0.968 inches

Torque Specifications

Service
Set-To
Torque

20
20

25

Service
In-Use

Recheck
Torque

lSto 20
l5to 22

18 to 28

Air Pump Adjusting Strap-to-Pump
Alternator Pivot Bolt or Nut
Alternator Adjusting Bolt
Alternator Mounting

Bracket-to-Engine
Alternator Pivot Mounting

Bolt to Head
Block Heater Nut

Service
In-Use

Recheck
Torque

28 23to30

33 30to35
20 in-lb 17 to 25 in-lb

60264A

Oil Pressure Relief
Gear-to-Body Clearance

Gear End Clearance-
Feeler Gauge

Gear End Clearance Plastigage

481 to 485 grams
498 to 502 grams

With Rotators
Inside Diameter

With Rotators

Service Set-To Torques should be used when assembling components.

Service In-Use Recheck Torques should be used for checking a pre
torqued item.

70493 B

Air Injection Tube-to-Manifold
Air Pump-to-Bracket

Air Pump Brackets-to-Engine
A. Compressor or Pedestals . .

Service
Set-To

Torque

20
28
18

15 to 22
20 to 35
l5to 20
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Torque Specifications Continued
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Camshaft Sprocket Screw
Carburetor Hold-Down Nuts
Coil Bracket-to-Cylinder Head
Connecting Rod Bolt Nuts
Cylinder Head Capscrews
Cylinder Head Cover Screws
Crankshaft Pulley-to-Damper
Clutch Housing Spacer to

Block Screws
Clutch Housing-to-Block Screws top
Clutch Housing-to-Block Screws

Distributor Clamp Bracket Screw
EGR Valve
Exhaust Manifold Bolts
Exhaust Pipe-to-Manifold
Fan and Hub Assembly Bolts

Drive Plate-to-Converter Screw
Flywheel or Drive Plate-to-Crankshaft
Front Crossmember-to-Sill
Front Support Bracket-to-Block -
Front Support Cushion-to-Bracket
Front Support

Cushion-to-Crossmember
Fuel Pump Screws
Idler Arm Bracket-to-Sill
Idler Pulley Bracket to

Front Cover Nut
Idler Pulley Bearing

Shaft-to-Bracket Nut
Intake Manifold Screws
Main Bearing Capscrews

13 lOtol8
13 9to18
23 18to28
20 15to25
18 12to25

22 20 to 25
105 95to 120
65 55mm.
:35 25 to 40
:33 27 to 38

Oil Filter Adapter
Oil Pump Cover Screws
Oil Pump Attaching Screws Short
Oil Pump Attaching Screws Long
Oil Pan Screws-i /4 inch-20
Oil Pan Screws-5/16-inch-18
Power Steering Pump Adapter Screw
Power Steering Pump Bracket Screw
Power Steering Pump Mounting Screw
Power Steering lump Pressure

Line Nut
Power Steering Pump Pulley Nut .
Rear Crossmember-to-Side Sill Nut
Rear Support Cushion-to-Bracket .
Rear Support Bracket-to-Transmission
Rear Support

Cushion-to-Crossmember
Rocker Arm

Assembly-to-Cylinder Head
Spark Plugs
Timing Case Cover-to-Block Screws
Timing Case Cover-to-Block Studs
Thermostat Housing Screw
Vibration Damper Screw, Lubricated
Water Pump Screws

All torque values given in foot-pounds
wise specified.

38 30to45
58 40to65
30 20to35
48 40to55
33 27to38

18

Service
Set-To

Torques

50

14
14
33

105
50 n-lb

20

12
27

43

Service
In-Use

Recheck
Torques

45 to 55
12 to 20
10 to 18
30 to 35

95 to 115
42 to 58 in-lb

15 to 25

9to 15
22 to 30

37 to 47bottom

Service
Set-To

Torques

48
70 in-lb

10
17
7

11
23
43
28

Service
In-Use

Recheck
Torques

42 to 55
60 to 80 in-lb

8 to 13
12 to 20

5 to 9
9to 13
18 to 28
37 to 47
25 to 35

:37
16
50

7

33
23
80

30 to 45
l3to 19
35 to 60

4 to 9

28 to 38
18 to 28
75 to 85

12 to 25

19 16to26
28 22to33
5 4to8

16 13to19
13 lOtol8
80 70to90
13 9to18

with dry fits unless other-

Refer to the Standard Torque Specifications and Capscrew Markings
Chart in Section A of this manual for any torque specifications not
listed above.
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1A-40 SIX-CYLINDER ENGINE

J.21791
VIBRATION DAMPER
REMOVER

IIIJ-5790
HYDRAULIC VALVE

- J-21872LIFTER TESTER
J-5959-4 PISTON PIN REMOVER
C-CLAMPAND ANDINSTALLER
ROD EXTENSION

J-22248
TIMING CASE COVER
ALIGNMENT TOOL AND
SEAL INSTALLER

PISTON RING
COMPRESSOR 3-3/4"

J.22700
OIL FILTER WRENCH

J-8520
DIAL INDICATOR SET
0-1"-.OOl" GRADUATION

SCREW, TIMING CASE
COVER CRANKSHAFT
SEAL INSTALLER
PART OF TOOL J-9163

J-9256
TIMING CASE COVER
OIL SEAL REMOVER

Special Tools

vi

0

J-21882
OIL PUMP INLET
TUBE INSTALLER

J.8056
VALVE AND CLUTCH
SPRING TESTER

J-6042-1 ,4, 5
VALVE GUIDE REAMERS

J

‘I

J-5601

I
TOOL
J-22534-4

J-22534 VALVE SPRING REMOVER AND INSTALLATION TOOL

TOOL J-22534-1
VALVE SPRING REMOVER
AND INSTALLATION TOOL

TOOL
J-22534-5

J-21884
HYDRAULIC VALVE TAPPET
REMOVER AND INSTALLER
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