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GENERAL

head, five main crankshaft bearings, hydraulic valve
tappets, conventional ball socket valve ‘rocker arms, a
camshaft that is gear driven directly from the crank-
shaft and a coolant heated aluminum intake manifold.

'ldenllﬂcatlon ’

The two-character engme identification code is
stamped into the left hand rear top corner of the block -
(fig. 1B-4).~ s : o

In addition, engines built for sale in Georgia and Ten- .

nessee have a nonrepeating number stamped into the
left rear block flange (fig. 1B-4). N :

'Two‘-characlyor Engine Code

The f(l)"lvllowing the two-character engine ID codes rep-
|resent the data listed adjacent to each code.

* 4P—-498, Manual Trans, WO/AC

¢ 4Z—Calif. Manual Trans, WO/AC

FOUR-CYLINDER ENGINE

1813 . -
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; SRR ~ "Engine Mounting
The 151 CID (2.5 liter) four-cylinder engine (fig. 1B-1, © - -
2 and 8) installed in CJ vehicles has a cross-flow eylinder -

Re‘silie"nt rubber cushions support the engine (fig. 1B-

" b5) and transmission at three points: at each side on the
+ centerline of the engine and at the rear between the .
- transmission extension housing and the rear support

crossmember. Replacement of a cushion may be acconi-.
plished by supporting the weight of the engir_le or trans-

. .. mission at the area of the cushion.

NOTE: Remove the screws that attach the shroud to -
the radiator to prevent damage to the shroud by the fan.

ENGINE REPLACEMENT

. Removal +~ -

('1) Opén hood. .
. (2) Remove battery negative cable from battery.

“Remove body ground wire from dash panel.
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" Fig. 18-1 Euur;cyllndor Engine Assembly—Head
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1. DRIVE PLATE'AND RlNG GEAR BT 'DOWEL
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' 25, . TIMING GEAR COVER (FRONT)

(AUTOMATIC TRANS): * 14. CYLINDER BLOCK “.  26. TIMING GEAR COVER OIL SEAL
2.. OIL FILTER S 15. PILOT-AND/OR CONVERTER . .27.. CRANKSHAFT PULLEY-HUB
3. PUSH ROD COVER AND BOLTS S 7 'BUSHING 28. CRANKSHAFT PULLEY
4. PISTON . e #+16. REAR OIL SEAL 29. CRANKSHAFT PULLEY HUB BOLT
5. PISTONRING:.. . . ... . ... 17. CRANKSHAFT 30. CRANKSHAFT PULLEY BOLT
6. PISTON PIN ' 18. BLOCK CORE PLUG 31. CRANKSHAFT TIMING GEAR
7.. CONNECTING ROD i, "~ .. 19,  TIMING GEAR OIL NOZZLE 32.. CAMSHAFT THRUST PLATE SCREW
8.  CONNECTING ROD BOLT . * 20. MAINBEARINGS » - 33, CAMSHAFT THRUST PLATE
9. DOWEL " 21. MAIN BEARING CAPS . . 34, CAMSHAFT
10. OIL LEVEL lNDlCATOR AND TUBE . 22. CONNECTING ROD BEARING CAP ~~ = 35. CAMSHAFT BEARING
11. BLOCK DRAIN . 23. CONNECTING ROD BEARING 36. OIL PUMP DRIVESHAFT RETAINER
12.. FLYWHEEL AND RING GEAR (MAN: - 24.° CRANKSHAFT GEAR PLATE, GASKET AND BOLT
UAL TRANS) . )

- 90792B

Fig. 1B-2 Four-cyllnder Englne Assembly—nlock

4‘: (3): Remove alr cleaner assembly A ‘
(4) Raise vehicle and support with safety stands

(5) Remove exhaust pipe from exhaust mamfol‘d' :

Disconnect oxygen sensor connector, if eqmpped
(6) Disconnect battery cable and solenoid wire from
\starter motor solenoid.
(7) Remove starter motor bolts and rear bracket
nut. Remove starter motor. -,

(8) stconnect wire connector from dlstrlbutor and

from oil pressure sendmg unit.
(9) Remove engine mounting nuts.

(10) Remove hydraulic clutch slave cylinder and fly- '

wheel inspection plate,
(11) Remove transmission clutch/ converter housmga
to- engme ‘bolts,

{/
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Fig. 18-3 Four-cyllndor Enqlno Assambly-—-ﬂll Pan and Pump

GEORGIA AND

" ID CODE
E TENNESSEE ID

1 90793°

Fig. 1B-4 Englne ID Code Locations

(12) Lower vehicle.
(18) Support transmission with floor jack.

(14) Identify, tag and remove vacuum hoses" from -

canister and carburetor. '

(15) Remove bowl vent hose from carburetor. Dis-
connect mixture control solenmd wire connector fi om
carburetor, if equlpped

(16) Remove wires from alternator.

an Dlsconnect throttle cable from bracket and from

carburetor.
(18) Disconnect choke and solenoid * wires at
carburetor.

RIGHT FRONT

LEFT FRONT
ggl;r&lgrmoumme SUPPORT MOUNTING
BRACKET

HEAT

.RIGHT FRONT
SHIELD

SUPPORT CUSHION

SUPPORT
CUSHION

SUPPORT BRACKET
INSULATOR

RIGHT FRONT
. FRAME SUPPORT
* MOUNTING BRACKET

g

/‘\\ o8
LEFT‘FRONT/

FRAME SUPPORT
MOUNTING BRACKET

" 81044A

Fig. 18-5 Four-Cylinder Eﬁulns Mounllng' '

(19) Disconnect engme coolant temperature sender

- wire connector.
“WARNING: Do not loosen radiator draincock with sys-

tem hot and under pressure. because semus bums Jrom
coolant can occur.

(20) Drain radiator and remove lower radiator hose.
(21) Remove heater hoses from heater core inlet and
outlet tubes. : : .

NOTE: DO NOT WASTE reusable coolant: If solution
is clean, drain coolant into a clean container for reuse.

NOTE: It may be necessary to attach a ﬂemble hose to

) dmmcoclc to route coolant to contdiner.

(22) Remove fan shroud bolts. Remove upper radl-
atpr hose, radiator and shroud.
*"(28) Remove power steering hoses at pump: -

CAUTION: Manual transmission may have to be‘
raised to provide a smooth engme/tmnsmzsswn
sepamtw'n .

(24). Attach engine hoisting sling and remove -engine._

(1) Lower engine into engine compartment. Ensure
that transmissign shaft mates correctly w1th clutch dise
and pilot bushing,

*(2)' Connect power steering hoses. -

(8) Connect and secure heater hoses to heater core
with clamps.

(4) -Connect following wire connectors:

- (a)- Coolant Temperature sender
(b) Oil pressure sender
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(e) Choke and solenoid -
(d) Mixture control: solen01d if equlpped
© (5) Connect vacuum hoses to canister and carbu’
retor Ensure hoses are connected correctly accordlng to;, -
1dent1fy1ng tags that were attached prior to removal.
'(6) Connect bowl vent hose to carburetor
(T) Connect altérnator wires.
(8) Attach throttle cable to carburetor. Secure cable
in position with bracket.
(9) Position fan- shroud over fan. Install radiator
and connect upper and lower radiator hoses. Attach

“shroud to radlator Fill system with coolant.

NOTE: Refer to Chapter lC—Coolmg Sys tems fo'r od-
ditional mformatzon A

(10) Raise vehlcle .

(11) Install flywheel 1nspectlon plate and hydraulic ..
clutch -slave cylinder (manual transmission only) .
Tighten bolts with 225 inch-pounds (25. Nem) torque.. '

(12) Install engine mountlng nuts. Tlghten w1th
foot-pounds (46 Nem) torque. .

(13) Install starter motor. Tighten' bolts w1th 27 foot-
pounds (37 Nem) torque and bracket nut with 40 1nch-.
pounds (4.5 Nem) torque.

(14) Connect battery .cable and solen01d wire to

starter motor solenoid,
(15) Connect distributor wire connector.
(16) Connect exhaust pipe to exhaust manifold.

'Tlghten securing nuts with 35 foot-pounds (50 Nem)

torque. Connect oxygen sensor w1re connector, if
equipped, - - ‘
(19) Connect battery negatlve cable and body ground
wire.
(20) Install air cleaner.

WARNING: Use extreme caution when engine is oper:-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing. L :

(21) Start engine and 1nspect for leaks Refill fluids
as necessary.

VALVES AND ACTUATING CDMPONENTS‘

General

Motion is transmitted from the camshaft through the
hydraulic tappet and push-rod to the rocker arm. Each
rocker. arm moves on its pivot ball and transmits the
camshaft motion to the valve. The rocker arm and pivot.
ball are retained by a capscrew (fig. 1B-6).

ENGINES 1B-5

CAPSCREW
PIVOT BALL

PUSH ROD \

ROCKER
ARM *

TAPPET

. EXHAUST SIDE OF
© CYLINDER HEAD’

81064A

INTAKE SIDE OF * *
CYLINDER HEAD

" EXHAUST
VALVE

CAST :
COMBUSTION | VRORE
 CHAMBERS - | .

810648

Fig. 1B-6 Valves and Actuating Components
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M

Rocker Arm and Push Rod

Removal

" (1) Remove cylinder head cover.
(2) Remove rocker arm capscrew and ball.
(8) Remove rocker arm.

NOTE: If only the push rod is to be replaced, loosen
rocker arm capscrew and swing arm away from push
rod. Remove push rod by pulling it up through the hole
in the head.

Clean all parts with cleaning solvent. Use compressed
air to clean out the oil passages.

Inspect the pivot contact surface of each rocker arm,
pivot ball and push rod assembly. Replace components
that are scuffed, pitted or excessively worn. Inspect the
valve stem contact surface of each rocker arm and re-
place if deeply pitted Inspect each push rod end for
scuffing or excessive wear. If any push rod is exces-
sively worn from lack of oil, replace the push rod as
well as the corresponding hydraullc valve tappet and
rocker arm.

It is not normal to find a wear pattern along the
length of the push rod. Inspect the cylinder head for
obstruction if this condition exists. -

(1) Insert push rod through hole in head and into
tappet seat. _

(2) Install rocker arm, pivot ball and capscrew.
Tighten capscrew with 20 foot-pounds (27 Nem) torque.
Do not overtighten capscrew.

(8) Install cylinder head cover

\Ialv_e'»Sprlngs,.Shleld‘s"'and/o_'r'/Soawl’ilo'placdmonl

femoval

(1) Remove cylinder head cover.

(2) Remove rocker arms of valve spring components
to be serviced.

(3) Remove -spark plug(s) adJacent to cylinder(s)
with valve’ spring components to be serviced. -

" (4) Install air hose Adapter J-22794 into spark plug
hole and apply air pressure to. hold valves in place.
Apply mlnlmum of 90 psi (621 kPa) air pressure.

NOTE: An adapter can be constructed by welding an
atr hose connection to the body of a spark plug with the
porcelain insulator removed.

(5) After removing rocker arm, screw rocker arm
capscrew into cylinder head. Insert slotted end of Tool J-
5892-1 under head of rocker arm capscrew. Compress

valve spring (fig. 1B-7) and hold to allow removal of
valve spring retainer cap locks. Remove tool, retainer
locks, cap, shield, spring, and valve stem oil seal (fig. 1B-
8).

NOTE: Retain components in same order removed to
Sactlitate installation in original position.

TOOL
J-5892-1

SHIELD

VALVE
STEM SEAL

90797

Fig. 1B-8 Valve Spring Assemhly
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Valve Spring Tenslon Test

Use Valve Sprlng Tester J- 8056 or equlvalent to test
each valve spring for the specified tension values (fig.
1B-9). Replace springs that are not W1th1n spec1f1cat10n
and that blnd because of warpage. '

N

TORQUE
WRENCH

VALVE
SPRING

Fig. 189 Testing Valve Spring—Typlcal
l_nstalla_llon

Always install a new valve stem o1l seal whenever

valve spring retainer cap locks have been disturbed.

(1) Position oil seal, spring, shield -and cap over
valve stem.

(2) With Tool J-5892- 1 compress valve sprlng and
install retainer cap locks. Remove tool. .
. (3) Install rocker arm, pivot ball and capscrew over
stud. Tlghten capscrew. with 20 foot-pounds (27 N’m)
torque. Do not overtighten.

(4) Install cylmder head cover.

~(b) Remove air hose adapter and install spark plug

CAMSHAFT AND DRIVE

The cast iron camshaft is supported by three bearings
and is gear driven. An iron crankshaft gear drives the
camshaft through a plastic composition timing gear
with a steel hub (fig. 1B-10).

The cam lobes are ground, hardened and tapered with
the high side toward the rear. This, coupled with the
spherical face on the tappet, causes the tappets to rotate.

The camshaft bearings are lubricated through oil
holes that intersect the main oil gallery.

Flu IB 0 camshalt and crankshaﬂ Gears

Camshatl Replacomem
Removal

(1) Remove air cleaner,

WARNING: DO NOT remove block drain. plugs or
loosen radiator draincock with system hot and under
pressure because serious burm from coolant can occur.

(2) Drain coolmg system

NOTE: Do not waste reusable coolcmt If solutwn is
cle(m drain. coolomz‘ nto a clean contame'r for reuse.

NOTE I t may be neceseary to attach a ﬂe.mble hose to >:
the drains to route the cool(mt to the contamer

(3) Remove tlmmg gear cover Refer to Tlmmg Gear o
Cover Reémoval for procedure.

"(4) Disconnect radiator hoses at radlator Remove
radlator Refer to Radiator Removal in Chapter
lC—-Coolmg Systems.,

Fig. 18-11 Removing Camshaft Thrust Plate Screws
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(5) Remove two camshaft thrust plate screws
through holes in camshaft gear (fig. 1B-11).

(6) Remove tappets. Refer to Tappet Removal for
procedure.

(7) Remove distributor, oil pump drive and fuel
pump. Refer to removal procedures.

(8) Remove camshaft and gear assembly by pulling
out through front of block. Support shaft carefully when
removing to prevent damaging camshaft bearings.

Disassembly

(1) If gear must be removed from shaft, use press
plate and appropriate adapter with arbor press. = -

(2) Place tools on table of arbor press. Place cam-
shaft through opening in tools. Press shaft out of gear-
using socket wrench or other suitable tool (f1g 1B-12).

NOTE: Thmst plate must be properly alzg'ned to en-
sure woodruff key in shaft does not damage'it when the
shaft is pressed out of gear.

Fig. 18-12  Removing Camshaft Timing Gear

Assembly

To assemble camshaft gear, thrust plate and gear

spacer ring on camshaft, use the following procedure.

(1) Firmly support shaft at back of front journal in
arbor press using press plate and adapter.

(2) Place gear spacer ring and thrust plate over end
of shaft, and install woodruff key in shaft keyway.

(8) Position camshaft gear and press it onto shaft
until it bottoms against gear spacer ring. End clearance
of thrust plate should be 0.0015 to 0.0050 inch (0.088 to
0.127 mm) (fig. 1B-13). If less than 0.0015 inch (0.038
mm), spacer ring should be replaced. If more than 0.0050
inch (0.127 mm), thrust plate should be replaced.

Installation

1) Thoroughly coat camshaft Journals thh high
quality engirie oil supplement (EOS). ‘

“gontact.

(2) Install camshaft assembly in engihe block. Use
care to prevent damaging bearings or camshaft.

(8) Turn crankshaft and camshaft so that valve
timing marks on gear teeth are aligned. Engine is now in
number four cylinder firing position. Install camshaft
thrust plate-to-block screws and tighten with 75 inch-
pounds (10 Nem) torque.

J-21474-13

OR
/ J-21795-1

‘90853

Flg. 1B-13 Installing Camshaft Timing Gear
and Measuring Thrust Plate End Clearance

(4) Install timing gear cover and gasket.

(6) Line up keyway in hub with key on crankshaft
and slide hub onto shaft. Install center bolt and tighten
with 160 foot-pounds (212 Nem) torque.

(6) Install valve tappets, push rods, push rod cover,
oil pump shaft and gear assembly and fuel pump. Install
distributor according to following procedure.

(a) Turn crankshaft 360 degrees to firing posi-
tion of number one cylinder (number one exhaust and
intake valve tappets both on base circle [heel] of cam-
shaft and timing notch on vibration damper indexed
with top dead center mark [TDC] on tlmmg degree
scale).

(b) Install distributor and align shaft so that
rotor arm points toward number one cylinder spark plug

(7) Install rocker arms and pivot balls over push
rods. With tappets on base circle (heel) of camshaft,
tighten rocker arm capscrews with 20 foot-pounds (27
Nem) torque. Do not overtighten.

~ (8) Install cylinder head cover. Refer to Cylinder
Head Cover Installation for procedure.

(9) Install intake manifold. Refer to Intake Mani-

fold Installation for procedure.

(10) Install radiator and lower radiator hose.

(11) Install belt, fan and shroud. Tighten fan bolts
with 18 foot-pounds (84 Nem) torque. Install upper radi-
ator hose. Tighten belts.



NOTE: The. fan assembly and pulley must be mstalled
with the drive belt(s) in position.on pulleys: e

i

(12) Install engine coolant.

"‘WARNIN G: Use ewtreme caution whe'h engme 1 ope'r'-

ating. Do not stcmd m dzrect line with Jan. Do not put
hands near pulleys belts or fcm Do not wear loose
clothing.

(13) Start engine. Inspect for 011 and coolant leaks
AdJust ignition t1m1ng
(14) Install air cleaner. .

vcamshaﬂ Boarmgs

(NOTE Engme must be 'removed for camshaft be(m'ng
's‘ermce ol !

Haplacsmam

(1) With camshaft and flywheel/drive plate re-
moved, drive out expansion plug from rear cam bearing
from 1n31de block. .

(2) Usmg Bearmg Remover J-21473- 1, ‘drive front
bearmg toward rear and rear bearmg toward front.

(3) Install extension J- 21054 1 and drlve center .

‘bearlng out toward rear (flg 1B- 14).
(4) Posmon replacement bearlng on tool and mstall

90854

Fig. 1B-14  Removing csmer camshaﬂ Boarlnq—Tvacal

NOTE: Install. bearings by reversing procedu're listed
above. Ensure oil holes are ahgned

NOTE: The front bearing must be driven approx- -

imately 1/8 inch (8.2 mm) behind front of cylmder block
to. ewpose otl hole jor timing gear oil nozzle.

HYDRAULIC VALVE TAPPETS

Hydraulic valve tappets are used to keep all parts of
the valve train in constant contact. Each tappet auto-
matically adjusts to maintain zero lash under all
conditions. .

The hydraulic tappet assembly (fig. 1B-15) consists of
a steel body, plunger; push.rod seat, metering ‘valve,

ENGINES 1B-9

plunger &pring, ball- check valve and’ sprmg, ball check

wvalVe retainer, and retainer'ring.

The tappet operates in a guide bore that intersects
with.the main oil gallery. ,

. The . operatlng cycle of the hydrauhc tappet beglns
when the tappet, is on the heel of the cam lobe (engine
valve closed). A groove in the tappet body aligns with
the tappet oil gallery, admitting pressurized oil into the
tappet. A hole and groove arrangement admits the oil to
the inside of the plunger Oil is forced past the plunger
check-valve and fills the chamber between the plunger

- and tappet body. When the chamber is full, pressurized

oil flows around the metering valve; which controls the
amount of oil that flows up the push rod to lubricate the
rocker arm assembly. These events all take place while
the tappet is' on the heel of the cam lobe.” As the cam
turns, the lobe begins exerting force on the tappet body

This force is transmitted by the trapped oil in the-tappet
chamber: to the plunger and f1nally to the pushrod and
rocker arm assembly The engine valve opens. While the
valve is open, the trapped oil is subjected to considerable
préssure and some of it-escapes between the plunger and
the tappet:body (leak-down). The cycle is completed as
the cam lobe rotates back to the startmg pOSItlon and
another charging cycle begms In thl way, zero valve
lash is malntalned RIS

RETAINER :
~RING .

" PUSH
. . ROD B
- SOD

. METERING -
~ VALVE

T Ll TAPPET
oo i I BODY
PLUNGER\J o 42/
BALL CHECK
o ™ VALVE. .-
BALL CHECK '
. VALVE —_
'SPRING !
BALL CHECK
_ e —— ™~ VALVE
PLUNGElR ; "RETAINER
_SPRING | ., L
. . 90855

© Fig. 1815 Hydraulic Valve Tappot:
Replacement - | |
(1) Remove cylinder head cover 1ntake mamfold
and push rod cover. Refer to removal procedures.

-(2) Loosen rocker: arm and rotate for aceess clear-
ance to push rod. : . H R
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N

(3) Remove push rod and valve tappet. Hydraulic
Valve Tappet Remover J-3049 will facilitate removal of
tappet. ¢

NOTE: If o replacement tappet 1s to be znstalled en-
sure that all sealer coating is removed Sfrom inside of
replacement tappet and test for correct leak-doin rate.

Disassembly

Because of. the 1mportant functlon that hydraulic
valve tappets have in the operation of an engine and the
close .manufacturing tolerances, proper handling; and
above all, cleanliness, cannot. be overstressed when sery-
icing the components..

New tappets are serviced as individual units packaged
with a plastic coating. Do not remove coating until ready
to.test the leak-down rate. It is not necessary to remove
the oil from replacement tappets prior to testing the
leak-down rate because it is special leak-down test.oil.

Valve Tappet Cleaning Tank J-5821 is recommended
for cleaning valve tappets. The tank should.only be used
for cleaning valve tappets and.should be kept covered
when not in use. All servicing should be done in an area
isolated from grinders and other sources of dust and
foreign material.

Tappets should at all times be stored in a covered box
that will maintain them in a clean condition. The box
should be kept dry and as free of oil as possible

(1) Remove push rod seat retainer ring by holding
seat down with push rod while dislodging ring from
tappet body with pointed tool (fig. 1B-16).

\ SCREWDRIVER

RETAINER
RING

PUSH ROD

VALVE
TAPPET

, | 90857
"Fig. 1B-16  Removing Push Rod Seat Retalner

(2) Invert tappet and allow push rod seat and
plunger to slide out of body. If plunger sticks in body,
place tappet in large end of hydraulic valve tappet
plunger remover: Tool (J-4160) with push rod end of
tappet downward. Hold tool firmly in hand with thumb
over tappet body and sharply strike tool against block of
wood until plunger falls out. 4

NOTE: It may be necessary to soak a tappet that has a
stuck plunger in cleaning solvent for several minutes
before plunger can be removed. . :

(8) With oil drained from tappet.bodies, place all
components of each tappet assembly in separate com-
partment of tray.

NOTE: The valve tappet body and plunger are selec-
tively fitted and 'must not be mterchanged with_other
tappets. Also, keeping all components of ‘each tappet
separate will aid in trouble diagnosis.

Cleaning and Inspection

Thoroughly clean and inspect tappet surfaces for
nicks, scratches and scores. Inspection of the check ball
and seat should be done with a magnifying glass. The
tappet base should also be inspected for wear. If heavy
wear is indicated on the cam mating surface, the same
lobe of the cam should also be examined. Always. clean
tappets using only approved solvent and a soft brush.
Never use a wire brush or sand paper.

Assombly

All components must be absolutely clean when assem-
bling a hydraulic valve tappet. Because lint and dust
may adhere to the components, they should not be dried
with compressed air or wiped with a cloth. All parts
should be rinsed in clean kerosene and assembled with-
out drying. A small container with clean kerosene (sepa-
rate from cleaning tank) should be used for each set of
tappets being overhauled. i

_Figure 1B-17 illustrates the relatlve posmon of the
components of a valve tappet The' recommended assem-
bly procedure is listed in the followmg steps. '

(1) Rinse: plunger sprmg and ball retamer and pom-
tion retainer in spring:

(2) Rinse tappet ball and place 1t and small sprlng
in retainer.

TAPPET BODY

e

BALL CHECK VALVE
RETAINER:

BALL CHECK
VALVE

@,

PLUNGER

PLUNGERRETURN 4’ @ & |
SPRING PLUNGER
y Yy CAP
BALL CHECK VALVE SPRING N 4
., ;07/
METERING
VALVE
LOCK RING
90868

qu; 18-17 Hydraulic Valve Tappel'--léxnloded ~V'lew
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(3) Rinse plunger and place on retamer so that seat
on plunger mates with ball.

(4) Invert plunger with parts assembled thus far
and, after rinsing tappet body, pos1t1on body over sprmg
and plunger,

(5) Place tappet body on clean paper, rinse and in-
stall push rod seat and retainer ring.

(6) After tappet has been assembled, place in tappet
box and close lid to preserve cleanliness.

Leak-Down Test

After all tappets have been assembled the leak down
rate must be tested before they are installed in the
engine. Hydraulic- Valve Tappet Leak-Down Tester J-
5790 (fig. 1B-18) is designed for testing the leak-down
rate of tappets to determine whether or not they are
within the specified limits. As with previous servicé
operations involving tappets, cleanliness is-paramount.
The tester cup and ram should be thoroughly cleaned
and testing should be done in an area free of dust and
dirt. The testlng procedure is descrlbed in the following
steps:

(1) Fill tester cup to approx1mately one inch from
top with special fluid (J-5268 or equivalent) that is'avail-
able from tester manufacturer.

(2) Sw1ng weight arm up out of way, raise ram and
position tappet into boss in center of tester cup. :

3) Ad_]ust ram (w1th weight arm clear of ram) 80
that pointer is. positioned at set line (marked “S”)
Tighten jamnut to maintain set position.

(4) Operate tappet through full travel of plunger by
pumping welght arm to fill tappet with test fluid and
force out air (tappet must be completely submerged at
all times). Continue pumping for several strokes after
definite resistance is detected. v

(5) Raise weight arm to.allow plunger sprmg to
expand fully; lower arm onto ram and turn handle
slowly (1 revolution every 2 seconds). ,

Time indicator travel from lower line (first l1ne above
set line) to line marked 0.094 or 8/32 inch (2.39 mm),
while still rotating cup with handle (fig. 1B-18). Tappet
is satisfactory if leak-down interval is between 12 and 90
seconds.

'L.

Inslallalion

(1) Place each tappet in orlgmal tappet boss

+(2) Replace push'rods. -

(8) Position" rocker arms and pivot balls on push
rods

(4) With tappet on base clrcle (heel) of camshaft
tighten each rocker arm capscrew-with 20 foot-pounds
(27 Nem) torque. Do not over tighten.

-(6) Replace push rod cover.

- (6). Install intake manifold.
(7) Install eylinder head cover.

" POINTER = *

"WEIGHTED
ARM

HANDLE

f

R

i 41891
Flg. 18-18 Tesllllg Leak-Down Rate - -
CRANKSHAFT VIBHATION DAMPEH PULI.EY HUB AND 0|L

: SEAL REPLACEMENT

Q) Remove drlve belts
- (2)- Remove center bolt and sllde damper and hub
from shaft.

(8) Carefully pry oil seal. from front cover Wlth a
large screwdrlver Do not bend or. dlstort sheet. metal
cover. v

4) Install new seal w1th hellcal 11p toward rear of
engine. Drive seal carefully 1nto place usmg Tool J-
23042, g

(5) Coat 01l seal contact area of V1brat1on damper
w1th engine oil.

(6) Position -hub. on crankshaft and sl1de 1nto posi-.
tion until it contacts crankshaft gear. .

(7) Install cénter bolt and t1ghten w1th 160 foot-
pounds (212 Nem) torque. ..

(8) Install belts and adjust tensions. Refer to Chap-
ter 1C—Cooling Systems for procedures.

NOTE: Damper-to-hub - bolts should .have a loclcmg
agent applied to their‘threads. Coat threads with Dry-

lock 299, or equwalent before. mstallmg

TIMING CASE COVER HEPLACEMENT

o)) Remove battery negatlve cable.

(2) Rémove crankshaft vibration damper pulley
hub. Refer to Crankshaft Vibration Damper Pulley Hub
Replacement, '

(3) Remove fan and-shroud nuts. Loosen belts Re—
move fan and shroud.

(4) Remove oil pan-to-timing-case cover screws. .
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(5) Pull cover slightly forward only enough to per-
mit cuttmg of oil pan front seal.

(6). Usmg sharp knife or other suitable euttmg tool,
cut oil ] pan front seal flush w1th cyhnder block at both
sides of cover (fig. 1B-19), - A

(7) Remove front cover and attached portlon of oil
pan front seal. Remove front cover gasket

Fig. 18-19 Cutting Pan Gasket

(8) Clean gasket surfaces on block and timing case
cover.
.. (9) Cut. tabs. from  replacement oil pan front seal
(fig. 1B-20). Use sharp instrument to énsure clean cut.
(10) Install seal on timing gear cover. Press tlps into
holes provided in cover.
* (11) Coat gasket with gasket sealer and place in posi-
tion on cover.
(12) Apply 1/8-inch (3 mm) bead of RTV sealant to
joint formed at oil’pan and cylinder block (fig. 1B-21).
(13) Install A]1gnment Tool J-23042 in tlmlng case
cover seal (f1g 1B-22).

NOTE: It is imporiant that an ahgnment tool be used
to align the timing case cover so-that vibration damper
hub installation will not damage seal and to ensure that
seal 1s positioned evenly around hub. '

(14) Position timing case cover on block. Insert and
partially tighten two oil pan-to-timing case cover
screws.

(15) Install t1m1ng case cover to block attaching
screws.

(16) Tighten all cover attaching screws to’ spec1f1ca—
tions and remove centering Tool J-23042.

(17) Install pulley hub. Refer to Crankshaft Vlbra-
tion Damper Pulley Hub Replacement.

(18) Install fan and shroud.

NOTE: The fon assembly and pulleys must be ms talled
with the drive belts in position on pulleys. Tighten at-
taching nuts with 18 foot-pounds (84 Nem) torque.

(19) Tighten belts.
(20)- Connect battery negative cable.
(21) Tighten belts.
(22) Connect battery negative cable.

CUT THIS PORTION

FROM NEW SEAL 90862

Fig. 1B-20 OIl Pan Seal Modification

¥

© 90863

Fig. 1B-21  Applying RTV Sealant

ALIGNMENT
TOOL
INSTALLED

ou864

Fig. 1B-22 Timing Case Cover Alignment Tool Installed

INTAKE MANIFOLD

The intake manifold is cast aluminum and has a single
level design. A cast passage in the manifold allows en-
gine coolant to pass through to utilize hot coolant héat to
warm the manifold and carburetor. This results in bet-
ter fuel vaporization. An EGR port is- also cast in the
manifold and receives exhaust gas from an internal ex-
haust passage through the cylinder head.

Intake Manifold Replacement

WARNING: The battery megative cable must be re-
moved to prevent a potential fire hazard when the fuel
pipe is disconnected.
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(1) Remove battery negative cable.
(2) Remove air cleaner and PCV valve hose.

\ ) WARNING: DO NOT remove block drain plugs or

loosen radiator draincock with system hot and under
pressure because serious burns from coolant can occur.

- (3) Drain cooling system.

NOTE: DO NOT WASTE reusable coolant. If solution
is clean, drain into a clean container for reuse.

(4) Tag and remove vacuum hoses (ensure distribu-
tor vacuum advance hose is removed).
(5) Disconnect fuel pipe and electrical wire con-
nections from carburetor.
(6) Disconnect carburetor throttle lmkage Remove
carburetor and carburetor spacer.
(7) Remove bellcrank and throttle linkage brackets
and move to one side for clearance.
(8) Remove heater hose at intake manifold.
(9) Remove air pump and bracket, if equipped. Note
position of spacers for installation.
" (10) Remove manifold-to- cylinder head bolts and re-
move manifold. .
~ (11) Position replacement gasket and mstall replace-
ment manifold on cylinder head. Start all bolts. o
(12). Tighten manifold-to-cylinder head bolts using
sequence illustrated in figure 1B-23. Tighten all bolts
with 37 foot-pounds (50 N°m) torque.

CYLINDER
HEAD

" INTAKE
- MANIFOLD
GASKET .

INTAKE
MANIFOLD

90865

Fig. 18-23 Intake Manlfold Bolt Tightening Sequence

(18) Install air pump, bracket and spacers. Ensure
spacers are installed in correct positions,

(14) Connect heater hose to intake manifold;.

(15) Install bellerank and throttle linkage brackets.

(16) Connect carburetor throttle linkage to brackets
and bellcrank.

(17). Install carburetor spacer and tighten bolts with
15 foot-pounds (20 Nem) torque.

(18) Install carburetor and gasket. Tlghten nuts with
15 foot-pounds (20 Nem) torque.

&

(19) Install fuel pipe and electrical wire connections.
Install vacuum hoses. -
(20) Install battery negative cable.

WARNING: Use extreme caution when engine is oper-
ating. Do mot stand in direct line with fan. Do not put
hands near pulleys, belts or fam. Do not wear loose
clothing. -

(21) Refill cooling system. Start engine and inspect
for leaks.
(22) Install air cleaner and PCV Valve hose

EXHAUST MANIFOLD

. The exhaust manifold is made of cast nodular iron.
The manifold is equipped with a heat stove that is used
to provide heated air for the carburetor air intake. ThlS
results in better fuel vaporization.

Exhaust Manifold Replacement

(1) Remove air cleaner and heated air tube. -

(2) Remove engine oil dipstick tube attaching bolt.

(3) Remove oxygen sensor, if equipped. ’

(4) Raise vehicle and dlsconnect exhaust pipe from
manifold. Lower vehicle.

(5) Remove exhaust mamfold bolts and remove

. manifold and gasket.

(6) Install replacement gasket and exhaust mani-

“fold on ¢ylinder head. Tighten all bolts with 39 foot-

pounds (52 Nem) torque in the sequence 111ustrated in
figure 1B-24.
(7) Install dipstick tube attaching bolt.

EXHAUST
MANIFOLD
GASKET

©

6

©

Fig. 1B-24

- 90866

Exhaust Manifold Tlghtenlng Sequence
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__

(8) Install heated air tube and air cleaner.
(9) Install oxygen sensor, if removed.
(10) Raise vehicle and connect exhaust pipe to mani-
fold. Tighten nuts ‘with 35 foot-pounds (47 Nem) torque.
Lower vehicle. :

CYLINDER HEAD COVER
Removal

(1) Remove air cleaner.

(2) Remove PCV valve (or hose).

(3) Remove cylinder head cover bolts.

(4) Remove spark plug wires from spark plugs and
bracket clips. :

(5) Remove cylinder head cover-by tapping with a
rubber hammer to loosen RTV gasket seal. Do not pry on
cover.

Installation

(1) Thoroughly clean sealing surfaces on cylinder
head cover and cylinder head.

(2) Apply continuous 3/16-inch (5 mm) diameter
bead of RTV sealant on cylinder head cover as illus-
trated in figure 1B-25.

(3) Position cover on head, install retaining bolts
and tighten with 7 foot-pounds (10 Nem) torque.

(4) Install spark plug wires, PCV valve (or hose) and
air cleaner.

® © ®

/ ’ R 7
APPLY A CONTINUOUS
3/16 in. (6 mm) DIAMETER
BEAD OF RTV SEALANT
AS SHOWN

PUSH ROD COVER

el

APPLY A CONTINUOUS
3/16 in. (6 mm) DIAMETER
BEAD OF RTV SEALANT AS SHOWN 90867

Fig. 1B-25 Cylinder Head Cover and
Push Rod Cover RTV Sealant Application

PUSH ROD GOVER
Removal

(1) Remove intake manifold. Refer to Intake Mani-
fold for replacement procedure.
(2) Remove push rod cover bolts and remove cover.

(1) Thoroughly clean sealing surfaces on push rod
cover and cylinder block.

(2) Apply continuous 3/16-inch (5 mm) bead of RTV
sealant on push rod cover as illustrated in figure 1B-25.

(3) Install cover and cover-to-block bolts. Tighten
bolts with 75 inch-pounds (9 Nem) torque.

(4) Install intake manifold. Refer to Intake Mani-
fold for replacement procedure.

CYLINDER HEAD

The cast iron cylinder head is designed to provide a
compression ratio of 8.2:1. It is cast with individual
intake and exhaust ports for each cylinder. The valve
guides are cast integral with the head and the rocker
arms are retained on individual threaded capscrews.
The combustion chambers are cast to ensure uniform
shape for all eylinders. The spark plugs are located near
the intake valves to provide maximum combustion effi-
ciency. The intake valves have 46 degree seat angles and
are large to provide sufficient air/fuel intake for high
power requirements. The exhaust valve seat angle is
also 46 degrees. The 46 degree seat angle assures valve-
to-seat contact at the outer diameter of the seat.

External shields are used on both the intake and ex-
haust valves to reduce the amount of oil splashed
against the stems. Valve stem seals are also used on
both the.intake and exhaust valves to prevent oil from
entering the valve guides. The face angles of both the
intake and exhaust valves are 45 degrees.

Removal

WARNING: The battery negative cable must be re-
moved to prevent a potential fire hazard when the fuel
pipe is disconnected.

(1) Disconnect battery negative cable.
(2) Remove cylinder head cover. Refer to Cylinder
Head Cover Removal for procedure.

WARNING: DO NOT remove block drain plugs or
loosen radiator draincock with system hot and under
pressure because serious burns from coolant can occur.

(83) Drain block.

NOTE: DO NOT WASTE reusable coolant. If solution
s clean, drain coolant into a clean container for reuse.

(4) Remove exhaust pipe.
(5) Tag and disconnect vacuum hoses.

NOTE: Ensure vacuum advance hose is tagged and
disconnected.

(6) If equipped, remove air pump and bracket, and
put aside. Note position of spacers for installation
reference.
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* (7) Disconnect fuel pipe from carburetor. Move pipe
over and align with opening in intake mamfold to facil-
itate cylinder head removal. '

(8) Remove rear heater hose and upper rad1ator
hose.

(9) Remove power steermg pump and bracket
assembly :

NOTE: Do not disconnect power steermg hoses from
pump or gear. . S

(10) Remove dipstick. C
(11) Remove rocker arm assemblles and push rods

NO'I‘E Note locatw’n of roc/cer arms to facilitate ins ta,l-
lation in their original locatwns

CAUTION: To prevent slipping, use a 12 mm 12-p0mt
socket wre'nch to ensure a tzght fit on the bolt heads

(12) Remove cyl1nder head bolts ; R
(13) Remove cylinder head by 1nsert1ng pry bar into
alternator bracket and prymg upward

Installation

The gasket mating surfaces on both the head and the
block must be smooth and clean, i.e., no foreign matter,
nicks or heavy scratches. The cyllnder head bolt threads
in the block and on the cylinder head bolts must also be
clean, if not, bolt tightening torque will be inaccurate.

‘ (1) Place replacement cyllnder head gasket in posi-
tion over dowel pins and flat on cylinder block.

(2) Carefully guide cyl1nder head into place over
dowel pins and gasket.

~ (8) Coat underside of heads and threads of cylinder
head bolts with seahng compound and install finger-
t1ght '

CAUTION To ;m"event shppmg, use a 12 mm 12—p0mt
socket wrench to-ensure a tight fit on the bolt heads. :

(4) Tighten cylmder head bolts in steps followmg
sequence depicted in figure 1B -26. The final torque is 92
foot pounds (125 Nem).

(5) Install push rods, rocker arm ‘assemblies and
cylinder head cover. Tighten rocker arm capscrews with
20 foot-pounds (27 Nem) torque. Refer to Cylmder Head
Cover for procedure

90868

Fig. 18-26  Cylinder Head Tightening Sequence
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(6) Install power steering pump and bracket.

(7) If removed, install air pump, bracket and spa-
cers. Ensure spacers are installed in correct positions.
Tighten belt to specified tension. Refer to Chapter
1C—Cooling Systems for procedure.

(8) Connect fuel pipe to carburetor.

(9) Install heater- hose and" upper rad1ator hose
tighten clamps. '

'(10) Connect vacuum hoses.

(11) Connect exhaust pipe to manifold. T1ghten nuts
w1th 35 foot-pounds (47 Nem) torque:.’

- (12) Refil 1 cooling system with coolant.

(18) Install dipstick. .

(14) Connect battery negative cable.

WARNING: Use extreme caution when engine is oper-
ating. Do-not stand in direct ine with fan. Do not put

hands mear pulleys; belts or fan. Do not wear loose~
clothing.

" (15) Start engine and inspect for leaks.
Valves and Seats -

Recond1t1on1ng of valves and valve seats is very im-
portant because the seating of the valves must be precise
for the engine to produce specified power and provide -
reliable performance.

Another important factor is the cooling of the valve
heads. Close contact between each valve and its seat-is
imperative to ensure‘that the heat in the valve head will
be properly transferred to the eylinder head.

Several different types of equipment are available for
refacing valves and valve seats. The instructions pro-
vided by the manufacturer of the equipment being used
should be carefully followed to attain proper results. -

Regardless of the type of equipment: used it is essen-
tial that valve bores be free from carbon and other..
fore1gn matter to ensure correct centermg of the pllot in
the gulde

Valve Guida Bores

Valves with oversize stems are available for both in-
take and exhaust valves. ‘Guides should be reamed and
replacement oversize valves 1nstalled whenever clear-
ances’ exceed spec1f1cat1ons

Cylinder Head Dlsassemhlv

(1) With cylinder head removed, remove rocker arm .
capscrews, pivot balls and rocker arms. Install
capscrews. C

(2) Using Tool J-5892-1, compress each valve spring
and remove locks. Release tool and remove spring cap,
spring shield, spring, and oil seal. Wash all parts in
cleaning solvent and dry thoroughly.

(3) Remove valves from cylinder head and place in
rack in proper sequence to facllltate assembly in their
original positions. : :
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(4) Clean all carbon from combustion chambers and
valve ports.

(5) Thoroughly clean valve guides using Tool J-8101.

(6) Clean all carbon and sludge from push rods and
rocker arms.

(7) Clean valve stems and head on buffing wheel.
Inspect valves for burned heads, cracked faces and dam-
aged stems.

(8) Remove carbon and other deposits from head
gasket mating surfaces.

(9) Inspect cylinder head for cracks in exhaust
ports, combustion chambers, .and external cracks in wa-
ter jacket.

(10) Measure fit of valve stems in their respectlve
guldes

NOTE: Excessive valve stem-to-guzde clearance will
cause reduced power, rough idling and noisy valves, and
may cause valve breakage. Insufficient clearance will
result in noisy and sticky functioning of the valve and
cause rough idling.

(a) Using a micrometer, measure diameter of
valve stem in three places; top, center and bottom. Ex-
haust valves have tapered stems and are approximately
0.001-inchi (0.025 mm) larger at top of stem than at head
end.

(b) Insert telescoping gauge in valve guide bore
to measure valve-to-valve guide clearance (fig. 1B-27).

(¢) If clearance is not within specified limits,
use next oversize valve stem size and ream bore to fit
using suitable reamer with Tool J-5830-02. Service
valves are available with standard, 0.008-inch (0.076
mm) and 0.005-inch (0.127 mm) oversize stem diameters.

(11) Test valve spring tension with suitable tester
Refer to Valve Spring Tension Testing.

NOTE: Spmngs should be tested by compressing to a
specified height, and measuring force required to main-
tain that height. (See Specifications.) Weak springs
should be replaced if not within 10 force-pounds (44 N)
of the specified load (without dampers)

GAUGE

VALVE STEM
GUIDE v
3/8-INCH l«<§{>
(9.526 mm) I‘\?N NN\
7L LL Z Vn]

ML ZLZZ L L L L L L L

IS
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Fig. 18-27 Measuring Valve Guide Bore with Telescoping Gauge
. ..Cylinder Head Assemhly . .

(1) Insertvalvein briginal port.

(2) Assemble valve spring and related parts accord-
ing to following procedure:

(a) Set valve spring, shield and cap in place.

(b) Compress spring with Tool J-5892-1.

(c) With Tool J-22330 install oil seal in lower
groove of stem. Ensure seal is flat and not twisted.

(d) Install locks and release compressing tool.
Ensure locks are seated properly in upper groove of
valve stem.

(8) Install remaining valves according to procedure
described above.

(4) Test each valve stem oil seal by placing Valve
Seal Installer and Tester Tool J-22330 over end of valve
stem and against cap.

(5) Measure installed height of valve springs using
a narrow, thin scale. Use of a cutaway scale will help.
Measure from top of spring seat to top of valve spring or
oil shield. If spring exceeds specified height, install 1/16-
inch (1.59 mm) valve spring seat shim.

CAUTION: Never shim o spring excessively. Installed
height should mever be less than specified minimum
height.

ENGINE LUBRICATION SYSTEM

Engine lubrication is accomplished through a gear
type pump that pumps engine oil from the oil pan sump,
through the full flow oil filter and into an oil passage
that runs along the right side of the block and intersects
the hydraulic valve tappet bores. Oil from this passage
is routed to the crankshaft main and camshaft bearings
through smaller drilled passages 0Oil is supplied to the
rocker arms through holes in the hydraulic valve tap-
pets, which force oil up through the tubular push rods to
the rocker arms. The oil is metered by a valve located
within each tappet body.

Two valves are incorporated into the lubrlcatlon sys-
tem to ensure the proper flow of oil. A bypass valve is
located within the oil filter mounting boss that will
continue oil flow in the event that the filter becomes
clogged or restricted. The pressure regulator valve lo-
cated in the oil pump body maintains adequate pressure
for the lubrication system and bypasses any excess oil
back to the oil pan sump.

Many internal engine parts have no direct oil source
and are either gravity or splash lubricated from other
directly lubricated components. The timing gears are
lubricated by oil that is supplied through a passage from
the front of the camshaft to a calibrated nozzle above
the crankshaft timing gear. The engine lubrication sys-
tem diagram is depicted in figure 1B-28. ’

A full flow oil filter is standard equipment on the
engine and is mounted on the right side of the engine.
All oil from the pump passes through the filter before
going to the engine oil galleries. In the filter, the oil
passes through a filtering element that removes foreign
particles.
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© Fig. 1828 Englno Lubrication System Dlagram

0il Pump_Drive Shaft

Removal-

(1) Remo;/e alternator and.upbér bracket.
(2): Remove oil pump drive shaft retainer plate bolts
and remove bushing and shaft assembly.

(1) Install 0il pump drive shaft assembly by turnmg
shaft until it meshes with camshaft drive gear and in-
serts properly in oil pump body. ’

(2) Thoroughly clean sealing surfaces on cylmder
block and retainer plate. N
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(8) Apply 1/16-inch (1.6 mm) diameter bead of RTV
sealant to oil pump drive shaft retainer plate.

(4) Install retainer plate with bolts and tighten with
10 foot-pounds (14 Nem) torque.

(5) Install upper alternator bracket and alternator.
Adjust belt tension. Refer to Chapter 1C—~Coolmg Sys- .
tems for procedure.

0il Pump

Removal

(1) Drain oil and remove oil pan. Refer to Oil Panv
Removal for procedure.

(2) Remove two flange mounting bolts and nut from« ’
main bearing cap bolt and remove oil pump and plckup; '

assembly as unit,.

Disassembly

(1) Remove cover attaching screws, cover, idler geai'

and drive gear and shaft, (fig. 1B-29). o
(2) Remove pressure regulator valve and valve
parts.

COILPUMP = i ppriis
<«— DRIVESHAFT f,’l'-(':-K"J’PMP
TUBE AND

STRAINER

BODY PRESSURE
RELIEF
olL AND SPRING
PUMP
GEARS OlL PUMP
// COVER

90792D .
Fig. 1B-29 0il Pumpf—Eprod_d View K

NOTE: Do not disturb oil ;mclcup pipe on ‘strainer
screen or body. This pipe is attached during factory
assembly.

(8) If any of the following discrepancies are.ob-

served during inspection, complete pump assembly
should be replaced.

(a) Pump body has cracks or excessive wear.

(b) Pump gears have cracks, excessive wear and
damage.

(c) Shaftis loose in housing.

* (d) Inside of cover has wear that would permit
oil to leak past ends of gears.

(e) Oil pick-up assembly has damage to stramer
screen or relief grommet.

NOTE: If present; remove debris from strainer screen
surface.

(f) Pressure: regulator valve plunger does not
fit properly in body _ ;

Assembly

(1) Place drive gear and shaft in pump body.

(2) Install idler gear so that smooth side of gear will
. be toward cover.

(3) Install cover and attachmg screws. Tighten
screws with 9 foot-pounds (17 Nem) torque and ensure
that shaft turns freely.

(4) Install regulator valve plunger, spring, retainer
and pin.

Installation RRENEEE

(1) Position oil pump gear shaft tang to align with
oil pump drive shaft slot. Install oil- pump-to-block posi-
tioning flange over oil pump drive shaft lower bushing.
.. Do not use gasket. Tighten bolts with 18 foot-pounds (25
N'm) torque.

NOTE Oil pump should slide easily into place. If not,
t‘emove ehaft (md relocate slot.

" (2)-Install 011 pan using new gaskets and seals. Re-
fer_to 0il _Pan Installation for procedure.

Ol Pan.

ot

‘Removal

. (1) Remove battery negative cable.

. (2) Raise.vehicle and drain engine oil from oil pan.

- (3) Rembve starter motor. '

- (4) Remove oil pan.

(5) Thoroughly clean gasket surfaces of oil pan and
cylinder block. Remove all sludge and debris from oil

pan sump. i

i

Inslallallon

(1) Install rear 011 pan gasket in rear main bearing
cap and apply small quantity of RTV sealant in depres-
sion where pan gasket contacts block.

(2) Position gasket on oil pan. Apply 1/8 x 1/4-inch

(8 x 6 mm) bead of RTV sealant at split lines of front and

side gasket.

(8) Position oil pan. Ingert and tighten screws with
45 inch-pounds (5 Nem) torque.

(4) Install starter motor. Tighten’ 8/8-inch bolts
with 17 foot-pounds (24 Nem) torque. Tighten nut with
40 inch-pounds (4.5 Nem) torque. Connect battery cable
and solenoid wire to starter motor solenoid. ‘

(5) Lower vehicle, = : ‘

. (6) Connect battery negatlve cable Ref111 crankcase
w1th oil. S
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PISTUNS AND CONNECTING RODS

The plstons are hghtwelght cast alumlnum w1th shp—
per skirt and cam ground so that the diameter across the
thrust face is larger than the diameter fore and aft of
the engine. Two compression rings and one oil control
ring are used. All are located above the piston pin.

The piston pins are offset toward the thrust side
(right-hand side) to provide a gradual change in thrust
pressure against the eylinder wall as the piston travels
within the cylinder. The piston pins are tempered steel
and have a floating fit in the pistons. They are retained
in the connecting rods by a press fit.

The connecting rods are made of Armasteel. Full pres-

sure lubrication is directed to the connectlng rods by -

drilled oil passages from the adjacent main bearing jour-
nal. Oil holes at the connectmg rod journals are located
so that oil is supplied to give max1mum lubrlcatlon just
prior to full bearing load.

Removal

(1) Remove cylinder head according to procedure
described in Cylinder Head Removal.

(2) Remove oil pan according to procedure described
in Oil Pan Removal.

(3) Remove ridge and/or depos1ts from upper end of "

cylinder bores with ridge reamer tool. Before rldge or
deposits are removed; turri crankshaft until piston is at
bottom of stroke and place a’cloth’ on top of ‘piston to
collect cuttings. “After ridge and/or depos1ts are -re-
moved, turn crankshaft until piston is at top of stroke
and remove cloth and cuttings. i

(4) Inspect connecting rod and plston for cyhnder
number ldentlflcatlon and; if not identified, mark them:.

(5) Remove bearing cap and 1nstall Connectlng Rod
Bolt Guide Set J-6305- 11. o

(6) Carefully remove connectlng rod and plston as-
sembly by pushmg out’ w1th knurled handle. of long
guide.’

Disassomhly

CAUTION: Use care at all tiimes when homdlmg and
servicing connectmg rods and pistons. To pre?)ent pos-
sible damage to these units, do not clamp rod-or piston
Wi vise because they may become dis t()rted Do not dllow
pzstons to strike against one another, aga’mst hard ob*
Jects or bench surfaces because dis tortion of pis ton COn-
tour or nicks in the soft aluminum material’ may result

Ll

(1) Remove: plston rmgs us1ng sultable plston rlng
removal tool, . -
. (2) Install guide bushlng of Plston Pm Removal and
Installation Tool J-24086, ’

(3) Position piston and connectlng rod assembly on
support and place assembly on arbor press (fig. 1B- 30).

(4)- Press pin out of connecting rod with Plston Pin
Removal Tool J-24086. -
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Fig IB 30 Ilnmnvlng Plslon Pln

(5) Rernove assembly from press, remove ‘piston p1n
from support and remove tool from piston and rod. -

(6) Clean carbon, varnish, and gum depos1ts from
piston surfaces; including unders1de of “piston’ head.
Clean ring grooves - and oil holes in oil ring groove w1th
appropriate cleaning tools and'solvent,: '

(7) Clean piston pin, rod, cap, bolts and- nuts in
appropriate solvent. Reinstall cap on connécting rod to
preventinadvertent m1x1ng of edps-and’ connecting rods.

(8) Carefully examine piston for rough or scored
surfaces; cracks in skirt or head; cracked, broken, or
worn ring.lands; and scored, galled or worn piston bos-
ses. Damaged or defective pistons should be replaced. -

- (9) Inspect, piston .pin for scorlng, roughness or
uneven wear and proper fit, . = |

- (10)- Inspect rod bearlng 1nserts to ensure they are
not damaged Fit of bearings should be determined
when engine is being assembled. L

‘

Assemmv

There are two notches cast in. the top of all plston
heads to facilitate proper installation. The" pistons
should always be installed with the notches toward the
front of the engine (fig. 1B-31).

(1) Lubricate piston pin holes in pl\,
nectmg rod lightly with graphite lubricant:
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NOTCHES MUST
FACE FORWARD

' ~Flg IB-3I

Inslalllng Plslon In cyllmlor

(2) Pos1t10n connectmg rod in 1ts orlgmal plston 80
that raised notch side of rod (fig. 1B-82) at bearing end is
180 degrees opposite notches 1n top of . plston when
installed.

(8) Position. piston and rod on support, and insert
pilot through piston and rod. Note positions of notches.

.(4) Place support on arbor press, start pin into posi-
tion and press oninstallation tool until guide -bushing
bottoms (fig. 1B-30).

~ (5) Remove installation tool and support assembly
from piston and connectlng rod assembly. .

(6) Inspect piston pin for freedom of movement in
piston bore.

(7) Install piston rings with approprlate installation
tool. Refer to Piston Ring Installation for procedure.

(1) Install'‘Connecting Rod Bolt Gu1de Set J 6305-11
on connecting rod bolts:

(2) Using appropriate piston rlng compressor in-
sert rod and piston assembly into:cylinder so that
notches in top of plston is facmg front of engine (fig. 1B-
31). '

(8) From beneath engine, position connécting rod
with upper bearing insert in place against journal.

(4) Remove Guide Set J-6305-11 and install lower
bearing insert and cap. Tlghten capnuts w1th 30 foot-
potinds (40 Nem) torque

(5) Installoil pan..- - '

(6) Install cylmder head, 1ntake manifold and ex-
haust manifold.

(7) Connect fuel pipe and vacuuth hoses to
carburetor. .

(8) Install push rods, place rocker arms in:position
and tighten rocker arm nuts. Do not over tlghten nuts.
9) Install cyhnder head cover.

Flg. 18-_32 ‘Raised Notch Location
Connecting Rod Bearings |

~ The connecting rod bearings are the precision insert
type and should be replaced if the clearances are exces-
sive. Service. bearings are avallable in standard size,
0.001-inch (0.025 mm), 0. 002-inch (0 050 mm) and 0.010-
inch (0.254 mm) undersize for use with replacement and
remanufactured crankshafts o

noplacomont and Inspactlon

Before removal of the connectmg rod and cap, stamp
the side of the connectlng rod dnd cap with correspond-
ing cylinder number to assure matched reassembly.

(1) With oil pan and oil pump removed remove
connecting rod cap and bearing.

(2) Inspect bearing inserts for evidence of wear or
damage.

(8) Wipe bearings and journal clean of oil.

(4) Measure journal for out-of-round or taper with
micrometer, If not within specification, replace or recon-
dition crankshaft If within specification and replace-
ment bearlng inserts are to be installed, measure
max1mum dlameter of journal to determlne required
size of replacement bearing inserts.

(5) If within specification, measure 1eplacement or
original bearlng clearances with Plastigage, or
equivalent.

~(6) If bearing is being fitted to out-of-round journal,
allow for maximum diameter of journal. If bearing is
fitted to minimum diameter and journal is out-of-round,
interference between bearing and Journal will result and
rapid bearing fdilure will occur. Y

(a) Place strip of Plastigage on full w1dth of
journal on area that is contacted by bearing (parallel to
crankshaft).
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(b) Install bearing inserts in connecting rod and
__cap.
; (c) Install rod and bearing cap and evenly
“ tighten nuts with 30 foot-pounds (40 Nem) torque.

NOTE: Do not turn the cmnlcshajt with the Plastigage
mstalled

(d) Remove bearing cap and, with scale on enve-
lope, measure width of Plastlgage strip at widest point
(fig. 1B-33). ‘

(e) If clearance exceeds specification, select cor-
rect replacement size bearing inserts and remeasure
clearance.

NOTE: Ensure that size of removed bearing is ascer-
tained to determine correct size for replacement bearing
wmserts. If the clearance cannot be brought to speczﬁca-
tion, the journal must be ground undersize. If the jour-
nal is already at maximum undersize, the crankshaft
must be replaced,

Fig. 1B-33° Connecting noll Bearlnu Clearance
Measurement with Plaslluago

601278

Fig. 1B-34 Measllrlng Connecting Rod Side Clearance
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(7) Coat bearing surface with oil, install inserts, rod
and bearing cap. Tighten nuts with 30 foot- pounds (40
Nem) torque.

(8) When all connecting rod bearings have been in-
stalled, tap each rod lightly (parallel with journal) to
ensure they have correct clearance.

(9) Measure all connecting rod side clearances (refer
to Specifications) between connecting rod caps (fig. 1B-
34).

‘Piston Fit

Pistons should be fitted in the bores by actually meas-
uring the fit (measure OD of piston at the measurmg
locations and ID of cylinder bore). Refer to engine speci-
fications for correct clearances. If cylinder bores have
been reconditioned, or if pistons are being replaced, re-
conditioning of bores and fitting of pistons should be
closely coordinated.

If bore has been honed, it should be washed thor-
oughly with hot, soapy water and a stiff bristle brush.
Thoroughly oil bores after washing,

Using a cylinder measurement gauge, measure the
cylinder bore crosswise to the block to determine. the
smallest diameter. Record the smallest dlameter of each
bore. :

NOTE: When measuring cylinder bores and pis tons, it
18 very important that the block and pistons be at room
temperature. If any or all of the parts are warmer or
cooler than normal room tempemture mproper fitting
will result. ‘

Measure the piston skirt perpendlcular (90 degrees

_ from) to the piston pin boss (piston pin removed) and at

the measuring locatlons indicated in figure 1B-85.

.NOTE: Ensure the micrometer is in full contact.

As the pistons are measured, they should be marked
for size identification and the measurements recorded.

If there is excessive clearance between a cylinder bore
and the piston that was originally installed, a replace-
ment piston should be used.. Replacement pistons are
available in both standard size and oversize.

Because the sizes are nominal or basic sizes, it is

important that replacement pistons be measured to en-
sure proper fit. All replacement pistons are equipped
with selectively fitted piston pins. .

After all measurements have been completed, match
the replacement pistons with eylinders that will provide
the correct clearance. Honing of the cylinder bore may
be necessary to effect a proper fit. When properly

mated, mark each piston with the matchmg cylinder .

number to ensure it will not become mis-matched.

Piston Pins -

Piston pins normally do not become loose enough to
cause a knock or tapping until after very high mileage
accumulation on the engine and in such instances the
piston ‘and rod can be reamed and oversize pins
installed.:
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Fig. 1B-35 Piston Moasﬁrumont Locations

Ingtallation . v

The piston pin fit specification in the piston is 0.0002
to 0.0004 inch (0.005 to 0.010 mm) loose with pin and
bosses clean and dry.

NOTE: Piston and pin mﬁst be at room temperature
when determining fit and pin must grovity-fall from. the
piston. ' '

Piston Rings

Replacement rings are available for standard size pis-
tons and for 0.005-inch, 0.010-inch (0.254 mm) and 0.030-
inch (0.762 mm) oversize pistons. When selecting rings,
ensure they correspond to the size of the piston (i.e.,
standard rings for standard pistons, 0.005-inch oversize
rings for 0.005-inch oversize pistons, 0.010-inch oversize
rings for 0.010-inch oversize pistons, etc.). Ring gap and
side clearance should be measured when installing rings

as follows:

(1) Inspect pistons to ensure that ring grooves and
oil return-holes have been properly cleaned.

(2) Place ring at lower end of ring travel area in

cylinder bore. Level ring in bore by pushing it into

position with inverted piston.

(3) Measure gap between ends of ring with feeler

gauge (fig. 1B-36). Refer to Specifications.

NOTE: An incorrect ring gap indicates that the wrong
size rings are being used. If rings are selected according
to the size of the bore, they should have the proper-gap.
It should not be necessary to alter ring gap by filing.

Fig. 18-37 Ring Side Clearance Measurement

(4) Install rings on piston with appropriate ring in-
stallation tool to prevent breakage or fracture of rings,
or damage to pistons. P .

(5) Measure side clearance of rings in ring groove
(fig. 1B-87). Refer to Specifications. If side clearance is
excessive, piston must be replaced. ’

MAIN BEARINGS

The main bearings are the precision insert type and
should be replaced if the clearances are excessive. If the
clearance is found to be excessive, a replacement bear-
ing, both upper and lower inserts, is required. Bearings
are available in standard size, 0.001-inch (0.025 mm),
0.002-inch (0.051 mm), and 0.010-inch (0.254 mm)
undersize. P '

Selective fitting of both rod and main, bearing inserts
is necessary in production to obtain close tolerances. For
this reason, a bearing may be comprised of a standars
insert and a 0.001-inch (0.025 mm) undersize insert,
which will decrease the clearance 0.0005 inch (0.013 mm)
from that of two standard bearing inserts.
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Inspection

In general, the lower insert (except No. 1 bearing) will

-/ 'have greater wear and the most distress from fatigue. If

“upon -inspection the lower insert is suitable. for use,. it

can be assumed that the upper insert .is also satisfac-

tory. If the lower insert has evidence of wear or damage,

both upper and lower inserts should be replaced. Never
replace one 1nsert w1thout replacing the other

' clnarancs Moasuromonl

To obtain the most accurate results with Plastigage,
or equlvalent certain precautions must be observed. If
the engine has been removed from the vehicle and
turned upside down, the crankshaft will rest on the
upper bearings and the total clearance can be measured
between the lower bearing insert and journal. If the
engine is installed in the vehicle, the crankshaft should
be supported upward to remove the clearance from the

“upper bearing insert. The total clearance can then be
measured between the lower bearing insert and journal.

To assure proper seating of the crankshaft, all bearing
cap bolts must be tightened with the specified.torque. In
addition, before measuring the fit of bearings, the sur-
face .of the crankshaft Journal and bearlng should be
wiped clean of oil.

(1) With oil pan and oil pump removed and startlng

jw1th rear main bearing, remove bearing cap and wipe oil

/from journal and bearing cap.
(2) Place strip of Plastigage on full width of bearing
surface area (parallel with crankshaft) on Journal

NOTE: Do not rotate the crankshaft while the Plastt-
gage is between the be(mng and ]om"nal

3) Install bearing cap and insert. Tighten retalnmg
bolts evenly with 65 foot-pounds (88 Nem) torque. .

(4) Remove bearing cap. Flattened Plastigage will
be adhering to either bearing insert or journal.

(6) Without removing Plastigage, measure its com-
pressed width (at the widest point) (fig. 1B-38).

NOTE: Normally, main bearmg Journals wear evenly
and are not out-of-round. However, if a bearing is being
fitted to an out-of-round journal, fit to the maximum
diameter of the journal, If the beomng is fitted to the
minimum diameter and the journal is out-of- round, in-
terference between the bearing and journal will result
and rapid bearing foilure will occur. If the flattened
Plastigage tapers toward the middle or ends, there is a
difference in clearance indicating taper, low spot or an
wrregularity in the bearing or journal. Measure the jour-
nal with a micrometer if the flattened Plastigage in-
dicates more than 0.0005-inch (0.013 mm,) difference.

(6). If bearing - clearance is within specification,

~_oearing inserts are satisfactory. If clearance is not

within specification, replace inserts. Always replace
both upper and lower inserts as a unit.

PLASTIGAGE

Fig. 1B-38 Medsurlng- Bearing clearhnco
(7) Standard 0.001-inch (0.254 mm) or 0.002-inch

(0.508 mm) undersize bearlng inserts should- produce

correct clearance.
(8) Proceed to next Journal After clearances of all

journals and bearings have been measured, rotate

crankshaft to ensure that there is no excessive drag.

-~ (9) Measure crankshaft end play (refer to Specifica-
tions) by forcing crankshaft to extreme front position.
Measure at front end of: thrust bearlng with feeler
gauge.

Main bearlngs may be replaced w1th either the crank-
shaft installed or removed from the engme

(:rankshalt Removed From Englne.

(1) Remove and 1nspect crankshaft.

(2) Remove main’ bearing inserts from cylinder
block and main bearing caps. ‘ ,

(8) Coat bearing surfaces of replacement main

‘bearing inserts with oil and position in cylinder block

and main bearing caps. Install crankshaft and caps with

-arrows pointing toward rear of engine. " Tighten ‘caps
~with 65 foot—pounds (88 NOm) torque.

_ Crankshaft Installed

(1) With oil pan, oil pump and spark plugs removed,
remove cap from main bearing requiring replacement
and remove lower bearmg insert from cap. :

(2) Insert upper main bearing insert removal and
installation tool in oil hole in crankshaft journal. If tool
is not avallable, tool (fig. 1B-39) may be fabricated from
cotter pin by bendlng as required.

.(3) Rotate crankshaft clockwise as viewed from
front of engine. This will roll upper bearing insert out of
block..

(4) Apply oil to replacement upper bearmg insert
and position plain (unnotched) end between crankshaft
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Fig. 18-39 Fabricated Upper Main Bearing
Insert Removal and Installation Tool

and indented or notched side of block. Rotate bearing
into place and remove tool from oil hole in crankshaft
journal.

(5) Apply oil to replacement lower bearing insert
and install in bearing cap. .

(6) Install main bearing cap with arrows pointing
toward rear of engine. .

(7) Tighten main bearing cap bolts with 65 foot-
pounds (88 Nem) torque.

Rear Main Bearing OIl Seal Replacement

Removal

The rear main bearing oil seal is a one piece unit and
can be removed and installed without removal of the oil
pan or crankshaft. v

(1) Disconnect battery negative cable.

(2) Raise vehicle. .

(3) Remove transmission and transfer case as an
assembly. Refer to Transmission Removal in Chapter 2B
or 2C for procedure.

(4) Remove starter motor cable and solenoid wire.
Remove starter motor.

(5) If manual transmission, remove inspection plate
from flywheel housing. '

(6) If manual transmission, remove hydraulic
cluteh slave cylinder from flywheel housing.

(7) Remove flywheel/drive plate housing bolts and
housing from engine. '

(8) If manual transmission, remove clutch pressure
plate and disc assembly by loosening bolts 1/4 turn in
equal amounts until pressure is relieved. .

(9) Mark flywheel/drive plate location to facilitate
correct assembly. Remove bolts and flywheel/drive
plate. ’

(10) Using a small blade screwdriver, pry out rear
main oil seal. Use care to prevent damaging seating
groove or crankshaft.

(1) Center replacement seal over crankshaft with
lip of seal facing toward front of engine. With a sof\
hammer (plastic), tap around perimeter of seal until it
seats in groove. Use care to prevent seal from binding on
crankshaft and not seating properly.

(2) Attach flywheel/drive plate to crankshaft and
tighten bolts with 68 foot-pounds (93 Nem) torque.

(3) If manual transmission, install clutch pressure
plate and disc assembly. Tighten bolts 1/4 turn in equal
amounts until assembly is flush against flywheel.
Tighten bolts with 18 foot-pounds (25 Nem) torque.

NOTE: Use Alignment' Tool J-5824-01, or equivalent, to
align clutch disc prior to tightening bolts.

- (4) Install flywheel/drive plate housing and tighten
bolts with 35 foot-pounds (47 Nem) torque.

(5) If'manual transmission, install inspection plate
on flywheel housing. :

(6) If manual transmission, install hydraulic clutch
slave cylinder on flywheel housing. Tighten bolts with
18 foot-pounds (25 Nem) torque. ' :

(7) Install transmission/transfer case assembly.
Refer to Chapter 2B for procedure.

(8) Install starter motor, cable and solenoid wire.
Refer to Chapter 2B or 2C for procedure.

(9) Lower vehicle. .

(10) Connect battery negative cable.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands mear pulleys, belts or fan. Do not wear loose
clothing.

(11) Stért engine and inspect for leaks.

CRANKSHAFT REPLACEMENT
Removal

(1) Remove engine from vehicle.
(2) Mount engine on suitable stand.
(8) Remove spark plugs.
(4) Remove fan and pulley.
(5) Remove crankshaft vibration damper and hub
assembly.
(6) Remove oil pan and oil pump assembly.
(7) Remove timing case cover.
(8) Remove crankshaft timing gear.
(9) Remove connecting rod bearing caps and bear-
ing inserts. Mark each for installation identity.
(10) Move connecting rod and piston assemblies
away from crankshaft.
(11) Remove main bearing caps with bearing inser
and mark for installation identity. .
(12) Remove crankshaft and upper bearing inserts.
Mark inserts for installation identity.
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(1) With upper main bearing 1nserts 1nstalled posi-

™\ tion replacement crankshaft in block,
vl

(2) Install main. bearmg caps (with lower bearlng

inserts), but.do not tlghten cap bolts 011 bearmgs pr1or
- to assembly.. ’

(8) Move connectmg rods (w1th upper bearmg in-
serts mstalled) and pistons lnto place.

(4) Install rod bearing caps (with bearing 1nserts),,,

but do not. t1ghten nuts Apply oil to bearmgs prlor to

assembly

(5) With rubber mallet str1ke both ends of crank-
shaft to center thrust bearmg Rearward first, forward
last. -

(6) T1ghten mam bearmg caps (65 foot-pounds ‘88

N'm), then measure crankshaft end play. It should be

between 0.0015 inch (0.038 mm) and 0.0085 inch (0. 216
mm),

pounds, 40 Nem).
) Measure bearing clearances usmg Plastlgage
,_method

9 Install key from or1g1nal crankshaft in replace- _

’ ment crankshaft keyway
" (10) Install crankshaft tlmmg gear and ALIGN. TIM-t
ING MARKS ON TIMING GEARS BY ROTATING
CRANKSHAFT, IF NECESSARY.
(11). Install timing case cover using replacement seal
\and gaskets. .

(12) Install oil pump assembly and 011 pan usmg re-
placement rear seal in rear main bearing cap and re-
placement front seal for timing case cover. Press front
~seal tips into holes in timing case cover.

(18) Coat front cover oil seal contact area of vibra-

f t1on damper hub with oil and push into posmon
: (14) Install fan pulley and fan. : :

'NOTE The fom assembly and pulley must: be ns talled. ‘

with the drive belt(s) in position on pulley
+(15) Install spark plugs.
(16) Remove engme from stand.
(17) Install englne 1n veh1cle

GYLINDEH BLOGK

" The cylinder block is manufactured from cast iron and
has 4 in-line cylinders that are numbered from front to
‘rear, 1 through 4. Five main bearings support the crank-
shaft, which. i i§ retained by recessed bearing caps that
are machined with the block for proper allgnment and
clearances
“The cylinders are completely encircled by coolant
jackets. (For details of engine cooling system, refer to
. Chapter 1C—Cooling Systems) S

"'\cylmder Bores

~

-~ Inspect cyl1nder bores for out—of—round or excessive
taper with an accurate Cylinder Measurement Gauge

(7)- Tighten connecting rod bearmg caps (30 foot-

Tool J-8087, or equivalent. Measure at top, middle- and
bottom of bore (fig. 1B-40).

Measure cylinder bore parallel and at right angles to
the centerline of the engine to determine out-of-round-
ness. Variation in measurement from top to bottom of
cylmder indicates the taper in the ¢ylinder. Figure 1B-41

_ illustrates the areas in.the cyhnder bore where wear

80304 - -

Fig. 1B- 40 Maasurlng (:yllndor Bore with Bore Gauge

normally occurs, If d1mens1on A is larger than dimen-.
sion B-by-0.002 inch (0.051 mm) or more, it indicates the-

:neceSSIty for cylinder boring and installing replacement

rings and pistons. Cylinder bores can be measured by
setting the cylinder measurement gauge dial at zero.in

‘the ‘cylinder bore at the location of desired measure-
ment. Lock dial indicator at Zero before removing from
cylinder bore, and ‘measure across the gauge contact

pomts with outside micrometer (with the gauge at the

same zero settmg when removed from the cylmder)

[ ' A 78
~2-.1/4“in.n~/ /
Ur i

7l 110
_!__/, wi . B — /

 Fig. 18-41 Normal Cylinder Bore Wear Paltern
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Hoilig-or Boring -+ - =+ B
If a piston other than standard size is to be installed,
the cylinder should be bored, rather than honed, to ob-
tain a true bore,. .. . o ,
When honing to eliminate taper in. the cylinder, use
full strokes, Measure cylinder at top, middle,and bottom
of bore repeatedly during honing process. .
When boring, always ensure the crankshaft is out of
reach of the boring cutter. Crankshaft_b':beai'ings and
other internal parts must be covered or taped to protect
them during a boring or honing operation. When boring,
allow 0.001 inch (0.025 mm) to remain on the diameter
for finish honing. This will provide for the required
piston-to-cylinder clearance specifications.

NOTE: A honing or boring operd'tion must be per-

between pistons, rings, and cylinder bores 18
maintained. :

By measuring the piston to be installed at the measur-
ing locations and adding the mean of the clearance speci-
fication, the correct finish honé cylinder dimension can
be determined. It is important’ that ‘both the cylinder
and piston be measured at normal room temperature.

After honing and before the piston is inserted for fit,
each cylinder bore must be thoroughly cleaned. Use a
hot, soapy water solutioni and wipe dry to remove all
traces of abrasive. If all traces of abrasive are not re-
moved, rapid wear of new rings and piston will result.
After washing, ),thdroug\hly' Oill_;‘ciilinder bores.

Intermixing different size pistons’ has fio effect on
engine balance because all pistons from standard size up
to 0.030-inch (0.762 mm) oversize weigh exactly the

formed carefully to ensure that the specified clearance - same. . .

SPECIFICATIONS
Specifications—Four-Cylinder Engine ‘

TYPE « o e e e e e ... In-Line Lobe Lift .

BOFE &« v o e it e e T 101.6 mm (4.00 in.) INEAKE + v v v e e e e 5842mm (0.230 in.)

SIOKE + o v v v et e e e e 76.2 mm (3.0 in.) EXRGUSE & v v v e e vt e e e 6.842mm (0.230 in.)

Displacement . . . . v v v v e e 2.5 litre, 151 cu. in. Journal DIameter « v v v svie e v v e e e ek 47.4726mm (1.869 in.)

Compression Ratio . . . . .. .. oo 8.24:1 Journal Clearance. . . . . . . .. 0.01778-0.0685mm (0.0007-0.0027 in.)

Compression Pressure, Desired . . ... ....... 140 psi at 160 rpm EndPlay Clearance . . . . .« .. .« 0.031-0.1 27mm (0.0015-0.1 150 in.)

FiringOrder . . . . v v v v v v oo v ... 1,842 Cylinder Block Deck Clearance . . . . . . . 0.076mm (0.003 in.)

Number One Cylinder . . . . . v v v v v v e v ' Front Cylinder . o L At S

Cylinder Number, Frontto Rear . . .« ..« vv v v v 1,2,3,4 Valves v,

Cylinder Bore, Out-of-Round . . . ... ... 0.038mm (0.0015 in. max.) Valve Train . ' . . ‘

Cylinder Bore Taper . . . ...« vvvvvw .o ... 0.051Mmm (0.002 in.) Lash Intakeand Exhaust. .5 . % . 000 0o e . N ¢

Cylinder Block Deck Clearance . . . . . .« .+« . . 0.076mm (0:003 in.) Rocker Arm Ratio . . . .o vovvveee e s e e 1.76:

Cylinder Head — Flatness . . . . . . 0.0025-0.2032mm {0.001:0.008 in.) _ Push RodLength . . .. ... ... - - 226.746mm (8.927 in.,

|(i}/linder Head — Combustion Chamber Volume . . . .. 52.25 cc.t 0.5 cc Valve Timing - R . o ) )
iston . Intake — Opens . . . . . . PRPTPI DR ... 23°BTDC

Piston Clearance in Bore, P o -~ _'Closés . .. : . b . 2490 ATDC
Top. . ... LT 0:0836-0.0838mm (0.0025n.-0.0033 in.) _ Duration . . .- s S 00
Bottom. . . « + v v v v v o e 0.043-0.1041mm (0.0017 in.-0.0041 in.) o e et e T s e B

Piston Diametér. . . + . . .*. .2101.519-101.580mm (3.9968-3:9992 in.) EXRAUSt— OPBNS « « v v e v e v e tm s e e 246° BTDC

Compression Ring Side Clearance Top . . . . . . . 0.0762mm .(0.0030 in.) —ClOSes & . v v v w s R A ... 279ATDC

Compression Ring Side Clearance o o —DURALION + v e e e e e e e 2720

U BOLIOM. v v e v v s e ek e AR .. ..0.0762mm (0.0030in)  MaximumLift. . ..o 10.1mm (0.398 in.)

Compression Ring Width ' ‘ - (Intake and Exhaust). - : : i

B o) o I e e e -1.9685-1.9812mm (0.0776-0.0780 in.) Valve Lifter . .
Bottom. . .. ... . ... -1.9688:1.9812mm (0.0776-0.0780 in.) Leak-Down Rate ... ....... , . .12 t0 90 sec. with 50 |b. Force

Upper Compression Ring Gap. . . .. . . 0.25:0.56mm (0.010-0.022 in.) Lifter Body Diameter. . . . 21.3868:21.4046mm {0.8120-0.8427 in.)

Lower Compression Ring Gap: .. . . . . 0.25-0.71mm-{0.010-0.028:in.) Plunger Travel. . . . .. v+ e e e e e 3.176mm ().125 in.)

OilRingGap. . . 4. v v v v o ™ ... .0.381-1.397mm (0.015-0.055 in.) Clearance in BOSS « « « « v v v o v v R 0.626mm (0.0025 in.)

Piston Pin s - S e e e Lifter Bore Diameter. . . . . . 21.425-21.450mm (0.8435-0.8445 in.)
Diameter, . . . . ... .. . 23.547-23.557mmv(()_.92705-,0.‘92745, in.) Intake Valves )

LONGEN « o oo e . 76.2mm’(3.00 in.) Face ANGIE. « « o o oo e e o 45°

Pin to Piston Seat Angle . . . . . e e e e e e 46°
Clearance. . . « « « v v v v v o v 0.003-0.013mm (0:0003-0:0005 in.) Head Diametef » . . 5 . . . . o oLl L. 43.688mm (1.721n.)
FitinRod . ..o R . WPress Stem Diarvieter ... .7¢ ... . 8.6995-8.68172mm (0.3425-0.3418 in.)

Crarikshaft . - ' ‘Overall Length. . ... e seh e .. s - 116,75mm (1,667 in.)

Main Béariné Journal o ) Stem-t0-Gujde Clearance. . . 0.02',\.54-0.06858mm;.,(0._0Q10-0.0027 ivn.)
DIAMETErs « v o o e oo e e e e e 58.39mim (2.2988 in.) Valve Seat Width . . .. . . . ... 0.897-1.897mm (0.353-0.0747 in.)
Outof ROUNd . « o v v v e on e e e s 0.0127mm (0.0005 in. max.) Valve Installed Height N "
TAPEI. v v v e e e 0.0127mm{0.0008 in. max.) (SpringSeat to Valve Tip) . . ..« .. o v v o 52.265mm- (2,067 in.)
Clearance LimitNew . . . . .. 0.05588mm (0.0005-0.0022 in. max.) Valve Stem Height , .. .. .. .o v EEERRRIE 50.8mm (2.00 in.)
Crankshaft End Play New0.0889-0.2159mm (0.0035-0.0085 in..max.) ) ) .

Rod Bearing Journal . Exhaust Valves e
DIAMEIBF . « o v v e v e e ", ''50.8mm (2.000 in.) Face Angle. . .« oo v v v vy e e e . 459
OUt OF ROUND .+ v v vve oo e e e 0.0127mim (0.0005 in. max.) SEALANGIB . « v v e e e e 46°
TADEE . o e e e 0.0127mm (0.0005 in. max.) Head Diameter . . . v o o v v v oo v v v oo oo v o 38.4mm (1,60 in "’
Ciearance Limit New . . . . . 0.0127-0.06604mm (0.0005-0.0026 in.) Stem Diameter . . .. .. ..o .. . 8.766-8.682 (3.418-3.125 ir

Rod Side Clearance. . . ..« v« . v v s 0.1492-0.4362mm (0.017 in.)

OverallLength: v . o . 5w vt v i v oo e 114.02 (4.489 in.)



SpecificétianééFédr-‘éyiindér Engine (Continued)

TN mStem-to-Gunde Clearance Top . 0.0254-0.6858mm (0.0020-0.0027 in. )

\\

) " Valve SeatWidth . . . .. ... ... 1.468-2.468mm (0.058-0.097 in. )
' Valve Installed Height '

{Spring Seat to Valve T_lp) T 44.024mm (1.73 in.)

Valve Stem Helght St e e 50.8mm (2.00 in.)

Valve Springs "
Intake and Exhaust L
Valve Spring Forge, and Length-
““Valve Closeg:l : 347-383 N at 42.16mm (78- 86 Ib. force at 1.66 in.)

Torque Specifications o

ENGINES 1827

Valve Spring Force and Length-

Valve Open : 765-801 N at 31.86mm (172-180 Ib. force at 1.254 in.)
il Capaclty N o o T ) .
Without Filtér Change.w . .. ... ... ... e 2.838 litre (3 qts.)
WithsFilter Change.". . . .. ... e e e 2.838 litre {3 gts.)
Filter-Type (full- flow) ................... PF40 or equivalent
Oil Pressure at rpm . °, ".’ ....... 248-283 kPa (36-41 psi) at 2000 rpm
Oil Pump Gear to Body:- Clearance . . . . . 0.10mm (0.004 in.) maximum

Gear'End Clearance,)Feeler Gauge .+ . .0.05-0.13mm (0.0020-0.005 in.)
. Above Pump Body

Seivice Set-To Torques shouid be used when assembling components. Service In-Use Reéheck Torques should be used for checking a pre-tighteried item.

USA (ft-lbs) Metric (N-m) =
: : _ Service . Servuce
. i RN e » - Service " “In-Use Service " In-Use
) Yooy s ‘ ‘ Set-To . : ‘Recheck Set-To - Recheck. -
Torque Torque Torque Torque
Adapter-to-Intake Manifold Bolt (Carb. Spacer) . ... ... ... .. . G e 13 - 10 16 A7 14-20
Air Injector Manifold Tube Fittings L 28 25-31 38 35-41
Camshaft Thrust Plate-to-Block Bolt 80 in-lb 77-83 in-lb 9 el 812
Carburetor-to-Manifld Nut. . . . ... .. Tl 13 10-16 L7 ©14-20
ConnectingRodNut . . .. .......:/ 30 "',.27-33“ . ) 40 37-43 ‘
Converter-to-Drive Plate . . . .. ... ... .. ... e 40 "~ 3540 - b4 51-57
Cylinder Head-to-Block BOIt. . . . .. .o v v v i o e e 92 " 81-103 125 110-140
Damper Pulley Hub Bolt. . . . .0 oo oo e e e e e 160 157-163 . 220 217-223
Distributor Clamp Pivot-to-Block Bolt... . . ... ...... L e e 12 9-15 17 14-21
Distributor Retaining Clamp Bolt. . . . . P P e .9 6-12 ‘ 12 9-15
Drive Piate Ring Gear Assembly-to-Crankshaft Bolt : . 45 4248 | 60 57-63
EGR Valve-to-Manifold Bolt 150 inlb 1471563 in-lb 12 9-15
\'Exhaust Manifold-to-Cylinder Head Bolt. - 37 .., 13642 7L 50 - .. 4753
" Exhaust Pipe-to-Manifold Nut/Bolt 35 . 3040 .47 ¢ i 41-50
Fan and Pulley-to-Water PumpBolt . . ... ....... - 18- 15-21 | - 24 21-27
Flywheel Housing-to-Engine Boits . . . ..., ..... . .54 51-57 73:-; 70-76
Flywheel-to-Crankshaft Bolt. . . . . . .. T i 7 .68 » 65-71 S0 93 90-96
Fuel Pump-to-Block Bolt. . . ... ... ... 15 * 12-18 20. . .. .. 17-23
Intake Manifold-to-Cylinder Head Bolt 37 34-40 L eBO Y g7 63
Main Bearing-to-Block Bolt . . . .. .. .. Cee e ca ¢ 65 . 6268 ' 88 85-91
OilFilter. .. ..... .. ... ... . .. e 12 9-15 w17 14-20
e i 32 38 44-50
23.28 31-37
. 4348 2-8
Qil Pump Cover Bolt ......... . 612 14-20
Oil Pump-to-Block Bolt - . . . . e T U 13,"“ 11521, v. 22.08
Oil Pump-to-Drive Shaft Plate Bolt ............................. Y10 . 713 . 117
Oil Screen Support Nut . . ;" . 28 - Y2523 38 35-41
Pressure Plate-to-Flywheel Bolts c8 U Bao st - 25 20-30
Pulley-to-Crarkshaft Hub Bolts e 25 . 9228 34 31-37
Push Rod Cover-to-Block Bolt. . . .. . ... PR 80 in:lb *'77-83 in-b 9 6-12
Radiator Hoses, All Clamps . . SN 25 in-lb 2228 in-lb -, 3 1-6
Rocker Arm Cover Bolt . , .| 7 . 410 ‘ 10, . 7-13
Rocker Arm Capscrew . . . . ... ... 20 7230 27 24-30
Starter Motor-to-Block Bolt. . . . . . . 17 14-20 . 24 21-27
Thermostat HousingBolt . . .. ......% .. .. ... . . ..., S22 19-25 30 27-33
Thermostat Housing Cover Bolt . 17 : 14-20 * 23 20-26
TimingCoverBolt ... ....... ..., o 45in-b 4248 indb 5 2-8
Timing Cover-to-Block Bolt . . . . . :. .. ... . .4 e e 80 in-lb 77-83 in-lb 9 1 6-12
Water Pump-to-Block Bolt. . . . .. ..o .. v e v W e e 17 14:20° " .03 20-26
All Torque values given in foot- pounds and newton meters with dry futs unless otherwise specufled 90892
Four-Cylmder Engme Flrmg Order
F|r|ng Order
) - 1-3-4-2
g
:: 90968

o
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GENERAL

operates only on no-lead gasoline. The cylinders are
The 258 CID (4.2 liter), in-line, overhead valve, light- numbered from front to rear and the firing order is 1-5-
weight sm—cylinder‘ engine (figs. 1B-42, 1B-43 and 1B-44) 3-6-2-4. Crankshaft rotation is clockwise, viewed from

VENTILATION GROMMET
VALVE —
,OIL FILLER &
. CAP \ CYLINDER HEAD

@ % /(ROCKER)COVER

~ BRIDGE

: | N /PIVOT

VALVE LOCKS _ N o ﬂ / ROCKER ARM

. @@/ - .PUSH ROD
RETAINER

w / CYLINDER .
: - HEAD .
VALVE SPRING ﬁ\ékl[l)_\lgggg

DEFLECTOR.

CYLINDER HEAD

CYLINDER

| INTAKE
- HEAD STUD N AKE b
GASKET
A \HOSE
FITTING
PLUG ~

INTAKE MANIFOLD

EXHAUST
MANIFOLD

SHROUD 81171A

Fig. 18-42 ’ Six-Cylinder Engine Assembly—Head
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s - OIL FILTER 4
L . . o BY-PASS PLUG © o
roy ' . © | ___—RING SET

PISTON

PLUG

OIL LEVER GAUGE
(DIPSTICK) AND
TUBE

PLUG /
‘ @ “ " CYLINDER
Dow BLOCK
/ OIL CHANNEL
BEARING SET / PLUG

@

CAMSHAFT SPROCKET - .
: / WASHER o

TIMING -
CHAIN

L oL .
M, SHEDDER

T, /(SLINGER)

Lo ¢ . .

" FLYWHEEL ano /. 5 e
RING GEAR (WITH SRR
MANUAL TRANSMISSION) ﬂ QANKSHAFT

/ CONNEQTING '
?vbjﬁ'wll\\lni\gbLAvl\.mK ‘ ' MAIN @ ROD BEARING CRANKSHAFT
TRANSMISSION) o BEARINGS CONNECTING / SPROCKET
: ST~ ' -ROD BEARING SR
PILOT BUSHING (WITH /- T~ CAP
MANUAL TRANSMISSION) A
MAIN BEARING CAP VIBRATION

SEAL KIT (REAR)

DAMPER
PULLEY
MAIN BEARING
CAP (REAR) WASHER
‘3
GASKET

TIMINGCASE ' VIBRATION
COVER DAMPER

81171 B
"""‘Jﬁg{i

Fig. 1B-43 ~ Six-Cylinder Engine Assembly—Cylinder Block .-
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OIL FILTER BY-PASS
« VALVE RETAINER
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s BY-PASS VALVE
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ELEMENT ~————u_ OlL FILTER
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RELEASE CAP .. Q. DOWEL PIN
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o g.ltl)\'TTER / | . OILPUMP
OIL PAN TO d , «———IDLER GEAR
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CASE COVER SEAL
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OIL PAN
DRAIN PLUG ™ ° :
@@

OIL PAN

81171C

Flg. 1B-44  Six-Cylinder Enqlné 4Assomblv—0l| Pan ahd Pump
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the front. The crankshaft is supported by seven two- Oversize or Undersize Components

. piece bearings (inserts). The camshaft is supported by P ;
. . R . o {
) four one-piece, line borf:d bearings. : Letter Definition _
s The six-cylinder engine features a quench-type com- s A oo o ' YTER '
. . cylinder bore =U, al ) :
bustion chamber, which creates turbulance and fast Y : (0.254mm) oversize :
burning of the air/fuel mixture for good fuel economy, M | All crankshaft main bearing journals -0.010-inch
o (0.254mm) undersize
y : ' . P All connecting rod bearing journals -0.010-inch
lden""ca"on . (0.254mm) undersize
, . (o} All camshaft bearing bores -0,010-inch
' ’ (0.254mm) oversize
Bll"d Date GOde T . ) EXAMPLE: The code letters PM mean that the crankshaft main bearing
The engine Build Date Code is located on a machined journals and connecting rod journals are 0.010-inch undersize,
. ) . oot 60258
surface on the left side of the block (viewed from front) v

_between the No, 2 and No. 8 cylinders (fig. 1B-43).
"+ . The numbers in the code identify the year, month and
lay that the engine was built. : .
#" The code letter identifies the cubic inch displacement,
carburetor type and compression ratio. The data are
decoded as listed in the Engine Build Date Code Chart.

Engine Build Date Code

Lotter | Compression
Code CIiD ‘ Carburetor - Ratio
c - 258 ‘ 2v : 8.6:01 -
. Ist 2nd and 3rd 4th 5th and 6th
¢ \} Character Characters Character Characters
\ ) “(Year) - {Month) (Engine Type) {Day)
1-1981 01-12 c 01-31 ' -
2-1982 . e Fig. 1B-45 Oversize or Undersize Letter Code Location
EXAMPLE: 1 10 C 18 . 60257

block is worn or damaged beyond feasible repair. It
o : . consists of engine block, piston and rod assemblies and
The example code identifies a 258 CID (4.2 liter) en- crankshaft. The camshaft must be procured separately
gine with 2V carburetor and 8.6:1 compression ratio that  and installed before engine is insta,lled. in a vehicle.
was built on October 18, 1981, ' o

NOTE: Short engine assemblies have an S stamped on

B ' . the same surface as the build date code Jor
Oversize or Undersize Components ‘ identification.

Some engines may be built with oversize or undersize

components, such as oversize cylinder bores, undersize
crankshaft main bearing journals, undersize connecting
rod journals or oversize camshaft bearing bores. These
engines are identified by a letter code stamped on a boss
between the ignition coil and distributor (fig. 1B-45).

The letters are decoded as listed in the Oversize. or Un- ENGINE MOUNTING
dersize Components chart.

Installation includes transfer of component parts
from the worn or damaged original engine. Follow the
appropriate procedures for cleaning, inspection, instal-
lation and tightening as outlined in this chapter.

Resilient rubber cushions support the engine and
transmission at three points: at each side on the center-

- line of the engine and at the rear between the transmis-
 SHORT ENGINE ASSEMBLY (SHORT BLOCK) | i ¢

sion extension housing and the rear support

€ crossmember (fig. 1B-46). Replacement of a cushion may.
A service replacement short engine assembly (short be accomplished by supporting the weight of the engine
block) may be installed whenever the original engine . or transmission at the area of thé cushion. '

-
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FRAME
SUPPORT

ENGINE
MOUNTING:
"BRACKETS

CUSHIONS

Fig'i.'ln-46 Engine Mounllng—TypIeaI:‘lj;jv
EquE HOILVDIN‘G FIXTURE

If it is necessary to remove the front engine mountmg
brackets or cushions, an engine holding fixture may be
fabrlcated (f1g 1B-47) to support the engine. .

" The engine also may be supported by a jack placed
under the oil-pan skid plate. Use a board between the
jack and skid plate to distribute the weight evenly.

UPPER TRUNNION
BEARING

(2)_9/16 INCH - 12 NUTS

PIVOT OR
SLEEVE

2X2X6INCH
HARDWOOD
. BLOCK

“1-1/4 INCH
“ ANGLE IRON

(2) 1/2 INCH
HOLES

2X 2 X6 INCH
HARDWOOD BLOCK

41883

Fig. 1B-47 Englne Holding Fixture

ENGINE REMOVAI.

The engine is removed without the transmission and |
flywheel/drive plate housing. Raise the vehicle slightly
to provide working clearance.

. (1) Drain cooling system.

NOTE: Drain coolant in a clean container for re-use.

(2) On all vehicles except CJ, remove hood. Mark
hinge locations for installation alignment.

(3) Remove battery on Cherokee, Wagoneer and
Truck vehicles. On CJ vehicles, dlsconnect battery nega-
tlve cable. :

4) Remove air cleaner. Disconnect and plug fuel
pipe connected to fuel pump. Dlsconnect fuel return pipe
from hose at connection on frame.

(5) Disconnect heater hoses at front of engine and
rear of intake manifold on CJ vehicles, and at’ heater on
other vehicles.

(6) Disconnect throttle cable from engine.

(7) Disconnect throttle valve rod, if equlpped

(8) Disconnect wiring harness from engine and al-
ternator and lay aside. '

9) Identlfy and tag vacuum hoses, and- disconnect
from engine.

(10) Disconnect shroud, if equlpped from radlator

(11) Remove radiator, fan and shroud. Install bolt in
pulley after fan is removed to maintain pulley in allgn-
ment with bolt holes in water pump.

(12) Disconnect cable .from starter motor. Remove
starter motor.

(18) Remove engine mount cushion-to-frame attach-
ing nuts.

(14) Disconnect exhaust pipe.

(15) If equipped with manual transmission:

(a) Remove flywheel housing bolts.

(b) Remove clutch linkage and shield.

(16) If equipped with automatic transmission:

(a) Remove drive plate access cover.

(b) Mark converter and drive plate to facilitate
correct installation alignment.

(¢) Remove converter-to- drive plate bolts. Ro-
tate crankshaft for access to each bolt.

(d) Remove drive plate housing-to-engine: bolts.
Remove oil pan screws that retain transmission fluid
cooler lines.

(17) Support transmission with jack.

(18) If equipped with power steerlng, disconnect
hoses at steering gear. Tie hoses to engme to prevent
draining.

(19) If equipped with air conditioning: -

(a) Turn compressor service fitting valve stem
to seat position.

(b) Loosen service fitting.

(c) Allow compressor refrigerant to escape.

(d) Remove fittings from compressor.

(20) Attach engine lift device. Pull engine forward to
disengage from transmission. Lift upward to remove.



ENGINE INSTALLATION |

(1) Remoye rlght engine mount from cyhnder block

- (2) Lower engine into compartment Attach engine
to transmission.

(3) Install flywheel/drlve plate housmg bolts and

remove transmission jack.
(4) Attach right engine mount to cylmder block

Lower engme and tlghten all englne mount bolts and
nuts ’

(5) If equxpped w1th manual transmlssxon

hnkage
(b) Adjust clutch 1f necessary -
(6) If equipped with automatic transm1ss1on

(a) Align marks on converter and drive plate.
Install converter-to-drive plate bolts.

_(b) Install drive plate access cover.
(c).-Attach transmission fluld cooler lines to en-

. gine with oil pan screws.

(7) Install exhaust plpe. . .

(8) Install starter motor and connect cable

(9) Remove lifting device. P
(10) Connect fuel supply and return pipes: st
(11)- If equipped w1th power steering; connect hOSes

- to steering gear.

(12) Connect electrical wires and:vacuum hoses
(18) Connect heater hoses.

(14) Install fan. If equxpped w1th shroud, pos1t10n

,,’\' shroud over fan blades.

(15) Install radiator and attach shroud to radlator

(16)  Connect radiator hoses. If equipped with. auto-
matic transmission, _connect fluld cooler. llnes to
radiator. - : :

(17) Install throttle l1nkage § o

(18) Connect throttle valve ‘rod and retamer Install
throttle valve and spring.

(19) If equipped with-air condltlonmg

- (a) Connect service valves to compressor.

(b) Open valve to mid-position. '

(c) Open service port slightly. . Allow small
amount of refrlgerant to escape to. purge compressor of
air, L . ‘

(d) Tlghten port cap. v : :

(20) Install battery, if removed and connect cables {
(21) Install coolant. :

WARNING Use ewtreme caution when engine is oper- -
ating. Do not stand n direct line with Jan. Do not put

hands mear pulleys, belts or fan Do not wear loose”
clothmg A :

(22) Start englne Whlle engme is warmmg up, in=-

y stall hood.:

(23) Inspect for fuel, oil and water leaks Turn engme
off and check fluid levels:

(24) Install air cleaner-and.road- test vehlcle

(a)" Install flywheel housmg shleld and clutch '

VALVES AND ACTUATING COMPONENTS

General

The s1x-cy11nder engine has overhead valves that are

operated by push rods and rocker arms. A chain-driven
camshaft is mounted in the eylinder block. Hydraulic
valve tappets prov1de automatic valve lash ad_]ustments

Rocker Arm Assembly

The 1ntake and exhaust rocker arms of each cylinder

pivot on a bridge and pivot, assembly that is secured

with two capscrews as illustrated in figure 1B-48. The
bridge and -pivot assembly maintains correct rocker
arm-to-valve tip alignment. Each rocker arm is actuated
by-a hollow steel push rod with a hardened steel ball at

each end. The hollow push rods route: 011 to the rocker ..

arm assemblies.

ROCKER ARM .

CAPSCREW

g ‘CYLINDER
'HEAD
PEDESTAL

/ | / . ‘ uoLqu' |
R O B A »_*:\.T’E‘PUSH ROD
L G I S L 90639
~ Fly:1B-48 Rocker Arm-Assemhly -
Removal

(1) Remove cylinder head cover and gasket

(2) Remove two capscrews at each bridge and pivot.
assembly. Alternately loosen capscrews" one turn at a

time to avoid damaging bridge.

(3) Remove bridge and pivot. assemblies and: ‘corre- ot
sponding pairs of rocker arms and place on bench ln‘

same order as removed.

iy

| . ENGINES. 1B-33




2l

>

2
5

i

&

¢

\

1B-34  ENGINES

M"

(4) Remove push rods and place on bench in same
order as removed.

Cleaning and Ingpection

Clean all parts w1th a cleaning solvent and use com-
pressed air to blow out oil passages in the rocker arms
and push-rods.

Inspect the pivoting surface of each rocker arm and
pivot. Replace any parts that are scuffed, pitted or ex-

* cessively worn. Inspect valve stem tip contact surface of

¥,

each rocker arm and replace any rocker arm that is
deeply pitted. Inspect each push rod end for excessive

wear and replace as required. If any push rod is exces-
sively worn because of lack of oil, replace the push rod’

and mspect the corresponding tappet:

It is' not normal to find a wear pattern along the

length of the push rod. Examine the cylinder head for
obstruction if this condition exists.

(1) Install each push rod in same location from
where it was removed. Ensure bottom end of each rod
is centered in plunger cap of hydraulic valve tappet

(2) Install bridge and pivot assemblies and pair of
rocker arms adjacent to same cyhnders from where they
were removed. .

(8) Loosely install capscrews on each bridge and
pivot assembly.

(4) At each bridge, tighten capscrews alternately,
one turn at a time, to avoid damaging bridge. Tighten
with 19 foot-pounds (26 Nem) torque.

(5) Install cyhnder head cover and gasket

Valvns

NOTE The followmg procedures apply o'nly after the

cylinder head has been removed from. the engine. Refer
to Cylinder Head for removal procedure

Disassembly

(1) Compress each valve spring with Valve Spring
Compressor Tool J-22534-01 and remove valve locks, re-
tainers, springs and valve stem oil deflectors.

(2) Remove ¥alves and place in rack in same order
as removed from cylinder head.

Cleaning and Ingpection

1) Clean all carbon depos1t from combustwn cham-
bers, valve ports, valve gtems and head.

(2) Clean all foreign matter and gasket cement from

cylinder head machined surface.

- (8) Inspect for cracks in combustion chambers and

valve ports.

(4) Inspect for cracks in gasket mating“surface:
around each coolant passage.

“(5) Inspect valves for burned, cracked or warped
heads Inspect for scuffed or bent valve stenis. Replace
valves displaying any damage.

Valvo nalaclng

Use a, valve refacmg machlne to reface mtake and
exhaust valves to the specified angle After refacing, at.
least 1/82-inch (0.787.mm) margin must remain;: If:not,
replace the valve. Examples .of cotrect and -incorrect
valve refacing are illustrated in figure 1B-49. _

The valve stem tip.can be resurfaced and rechamfered
when worn. Do not.remoye; more than 0 020 mch (0.508
mm) ) BN T A HR .

" 1/32-INCH

T 70,787 mm)
.. VALVE MARGIN

CORRECT VALVE FACING :
I -NO MARGIN

. INCORRECT VALVE FACING

60117

Flg 18-49 Valve nolacllla

Valvo Seat Refacing

“Install a pilot of the correct size in the valve gulde and
reface the valve seat to the specified angle with-a dress-
ing stone in good condition. Remove only enough metal
to provide a smooth finish. :

Use tapered stones to obtain the speclfled seat w1dths
when required.

Control seat runout to a maximum of 0. 0025 1nch
(0.064. mm) (fig. 1B 50). - »

ERNLN

Valvo smm ol Ilsﬂaclor neplacemonl av A

Nylon valve stem oil deflectors are installed on each
valve stem to prevent lubricating oil from entering the
combustion chamber through the valve: guldes Replace
the oil deflectors whenever valve servxce 1s perfonmed or
if the deflectors have deteriorated. »

Valve stem oil deflector replacement requlres removal
of valve spring(s): Refer to Valve Springs for procedure.
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Fig. 18-50 Measuring Valve Seat Runowt - .
Valve Guides. | ‘A

The valve guides are an integral part of the cylinder
head and are not replaceable. When the stem-to-guide
clearance is excessive, ream the valve guide bores to

accommodate the next larger oversize valve stem. Over- .

size service valves are available with 0.003-inch (0.076
mm),’ 0.015-in¢h (0.881 mm), and 0.030-inch (0.762 mm)

chart for.reamer sizes. -

stem diameter sizes. Refer to Valve Guide Reamér Sizes -

Valve Guide Reamer Sizes .. .

. Reamer .

Tool Number - % "= » * Size
J-6042-1 0.003-inch (0.076 mm)
J-6042-5 0.015-inch (0.381 mm)
J-6042-4 0.030-inch (0.762 mm)

60260

NOTE: Ream valve guides ih‘steps, stafting with the
0.008-inch (0.076 mm) oversize reamer and progressing
to the size required. ' ,

Valve Stem-to-Guide Clearance-

Valve stem-to-guide clearance may .be measured by

either of the following two methods.
Preferred Method: -~ = S v

(1) Remove valve from head and clean valve guide
bore with solvent and bristle brush. s

(2) Insert telescoping ‘gauge into valve guide bore
approximately 8/8 inch (9.525 mm) from valve spring
side of head (fig. 1B-51) with contacts crosswise to cylin-
der head. Measure telescoping gauge contacts with
micrometer. ' :

(3) Repeat measurement with contacts lengthwise
to cylinder head. .. - A

GAUGE

VALVE
GUIDE

3/8-INCH
(9.525 mm)

020250900000
R
s [ )

T

Fig. 1B-51 Valve sqem-lo-(iuldo clsargnco Measuremen
with Telescoping Gauge ‘

L L 72

80303

(4) Compare crosswise to lengthwise measurements

to determine out-of-roundness. If measurements differ .

by more than 0.0025 inch (0.064 mm), ream guide bore to
accommodate oversize valve stem. '

(5) Compare valve guide bore diameter with diame- .

ter listed in Specifications. If measurement differs more
than 0,003 inch (0.076 mm), ream guide to accommodate
oversize valve stem. : ; -
Alternate Method: , o

(1) Use dial indicator to measure lateral movement
of valve stem with valve installed in its guide and barely
off valve seat (fig. 1B-52). o

'(2) Correct clearance is 0.001 to 0.003 inch (0.025 _

mm to 0.076 mm). If indicated movement exceeds ac-’
ceptable clearance, ream guide to accommodate_ove_rsize

valve §tem. '

Flg. 1B-52 Valvh Stem-to-Guide Clearance Measurement
with Dial Indicator

ENGINES 1B-35
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Assembly

(1) Thoroughly clean valve stems and valve guide
bores.

(2) Lightly lubricate stem and install valve in same
valve guide bore from where it was removed.

(8) Install replacement valve stem oil deflector on
valve stem.

NOTE: vaalves with oversize stems are used, oversize
oil deflectors are also required.

(4) Position valve sprmg and retainer on cylinder
head and compress valve spring with compressmg tool
Install valve locks and release tool.

(5) Tap valve spring from side-to-side w1th hammer
to assure sprmg is properly seated on cylinder head.

Val\v'e Sprinus '

Valve Sprlnn and 0I| I)elloctor Hsmoval

NOTE Thzs procedure 1s for removal of valve springs *

and oil deflectors with the cylinder head installed on the

engine. Refer to Valves for removal procedure with the

hedad removed from the engine.

The valve sprmg is held in place on the valve stem by a

retainer and a pair of conical- type valve locks. The locks
can be removed only by compressing the valve sprlng

(1) Remove cylinder head cover.

@) Remove bridge and pivot assemblies and rocker
arms.

(3) Remove push rods

N»,‘.TE‘ Retain push rods bridge and pwot assembl@es'
i ocker arms in same order and posmon as. removed

'emove spark plug from each cyhnder

NOTE Steps (5) through (9) apply to each cylmder toj |

be serviced, -

® Insta“ 14—mm (thread SIZG) air adapter in spark' -

plug hole.
NOTE: ‘An adapter can be fabrwa,ted by. weldmg om o

hose conmnection. to the body of a spark plug hamng the N

porcelam removed

(©) Connect air hose to’ ada ter and mamtam at :
least 90 psi (620 kPa) in cylmder to. foree valves agalnst ,

thelr seats

NOTE On 'vehwles eqmpped with air condztwmng,‘ 0
- a flexible air adapter when servicing No, 1 cylmd

(7) Use Valve Sprmg Remover and Installer"ToollJ-_ ‘
22534-01 to compress spring and remove locks (fig. 1B- .

58).
(8) Remove valve spring and retainér. -
(9) Remove valve stem oil deflector. -

" Fig. 1B-53 Valve_Sprlng‘Hsmovdl‘ s

Valve Sprlng Tenslon Tost

Use Va,lve Sprlng Tester J-8056 or equlvalent to test
each valve spring for the specified tension value (fig. 1B- -
54). Replace valve springs that are not within the
specification. o

ol I)olleclor and \Ialw Sprlng Inslallallon

NOTE: The following procedure applzes to each cylm—
der being 9ermced

\

TORQUE"
WRENCH

AJ41 885

qu IB 64 Valva Sprlng Tostor—TypIcaI



(1) Use 7/16-inch deep socket-and small hammer to
gently tap oil deflector onto valve stem.

CAUTION: Install the deﬂector carefully to p’r‘event
damage Jfrom the sharp edges of the valve lock groove,

-(2) Install valve spring‘and retainer.

*(8) Compress valve spring with tool J-22534-01 and
position valve locks. Release spring tension and remove
tool. :

NOTE: Tap spring from swle-to-szde to ensure spmng 18
seated properly on cylinder head, -

(4) Disconnect air hose, remove adapter from spark

plug hole and install spark plug :

(5) Install push rods. Ensure bottom end of each rod
is-centered in plunger cap of hydraulic valve tappet.

(6) Install rocker arms and bridge and pivot assem-
bly. At each bridge and pivot assembly tighten cap-
screws alternately, one turn at a time, to avoid
damaging bridge. - - :

(7) Install cylinder head cover. Refer to Cylmder
Head Cover for procedure.

CAMSHAFT AND BEARINGS °

~ The camshaft is supported by form steel-shelled, bab-
bitt-lined bearmgs pressed into the block and line
reamed. The step-bored camshaft bearing bores are
larger at the front bearing than at the rear to permit
eagy removal and installation of the camshaft Cam-
shaft bearlngs are pressure lubricated.

NOTE: It is not advisable to replace caomshaft bearmgs
unless the special removal and msta,llatzon tools are
avazlable .

- Camshaft end play is malntamed by the load placed
on- the camshaft by the oil pump and distributor drive
gear. The helical cut of the gear holds the camshaft

sprocket thrust face against the cylmder block face.

Camshaft end play is zero during englne operation.

Measuring Cam Lobe Lift

- (1) Remove cylinder head cover. :

(2) Remove bridge and pivot assemblies and rocker
arms. -

(8) Remove spark plugs

(4) Install dial indicator on end of push rod. Use
piece of rubber tubing to hold dial indicator plunger
squarely on push rod (fig. 1B-55).

(5) Rotate crankshaft until cam lobe base (heel)
circle (push rod down) is under valve tappet Set dial
indicator to zero. |

(6) Rotate crankshaft until push rod reaches 1ts
maximum upward travel. Note distance on dial in-
dicator. Refer to Specifications for correct cam lobe lift.

ENGINES 1B-37

DIAL
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Flg 1B- 55 cam Lobe Lift Moasuremanl and Valve Tlmlng
Valve Timing

(1) Dlsconnect 1gn1t10n wires and remove spark
plugs )

(2) Remove cylinder head cover.

(3) Remove bridge and pivot assembly and rocker‘l

Aarms from No. 1 cylinder.

4 ) Rotate crankshaft until No. 6 plston is at TDC
on compression stroke.

(5) Rotate crankshaft counterclockw1se (v1ewed
from front of engine) 90°,

(6) Install dial indicator. on end of No. 1 cylinder
intake valve push rod. Set dial indicator to zero (f1g 1B-
55), . - .
(7) Rotate crankshaft clockwise (viewed from front
of engine) until dial indicator pomter indicates 0.016-

‘inch (0.406 mm) lift.

(8) Timing mark on vibration damper should be
indexed with TDC mark on timing degree scale. If tim-
ing mark is more than 1/2 inch (12,7 mm) from TDC in
either d1rect10n, valve timing is incorrect.

CGamshaft Removal

: (1) Drain cooling system. ,
NOTE: Drain coolant in cletm container if reusable.

(2) Remove radiator and fan assembly.
(3) Remove air condxtloner condenser and receiver
assembly as charged unit, if equipped.:
" (4) Remove fuel pump.
" (5) Remove distributor and ignition wires.
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(6) Remove cylinder head cover.

(7) Remove rocker arms and bridge and pivot
assemblies.

(8) Remove push rods.

NOTE: Retain push rods, bridge and pivot assemblies
and rocker arms in the same order as removed.

(9) Remove cylinder head and gasket.

(10) Remove hydraulic tappets.

(11) Remove timing case cover. Refer to Tlmmg Case
Cover Removal for procedure.

(12) Remove timing chain and sprockets Refer to
Timing Chain Removal for procedure.

(13) Remove front bumper or grille as requlred

(14) Remove camshaft. :

Inspect the camshaft bearing journals for an uneven
wear pattern or rough finish. If either condition exists,
inspect camshaft bearings. Inspect loaded (bottom) side
of bearing. This is the most probable location for bearing
failure. Replace camshaft and bearings as required. Re-
fer to Camshaft Bearing Replacement for procedure.

Inspect the distributor drive gear for damage or exces-
sive wear. Replace if necessary.

Inspect each cam lobe and the corresponding hydrau-
lic valve tappet for wear. If the face of the tappet(s) is
worn concave, the corresponding camshaft lobe(s) will
also be worn. Replace both the camshaft and the

tappet(s).

" If the camshaft appears to have been rubbing heavily
against the timing case cover, examine the oil pressure
relief holes in the rear cam journal. These holes relieve
oil pressure between the end of the camshaft and the
rear bearing plug.

Camshatt Installation

(1) Lubricate camshaft with Jeep Engine Oil Sup—
~ plement (E.0.8), or equivalent.

(2) Install camshaft carefully to prevent damaging
camshaft bearings.

(3) Install timing chain, crankshaft sprocket and
camshaft sprocket with timing marks aligned. Refer to
Timing Chain Installation for procedure.

(4) Install camshaft sprocket retaining screw and
tighten.

(5) Install timing case cover with replacement oil
seal. Refer to Timing Case Cover Installation for
procedure.

(6) Install vibration damper.

(7) Install damper pulley, if removed.

- (8) Install engine fan and hub assembly.-

(9) Install drive belt(s) and tighten to specified ten-

sion. Refer to Chapter 1C—Cooling Systems
(10) Install fuel pump.

(11) Rotate crankshaft until No. 1 piston is at TDC
position on compression stroke.

(12) Install distributor and ignition wires. Install
distributor with rotor aligned with No. 1 terminal on cap
when distributor housing is fully seated on block.

(13) Install hydraulic tappets. Lubricate tappets and
all valve train components-with Jeep Engine Oil Supple-
ment (EOS), or equivalent.

NOTE: The EOS must remain in the engine for at least
1,000 males (1 609 km,) but need not be drained until the
next scheduled oil change. :

(14) Install cylinder head and gasket.

(15) Install push rods. ,

(16) Install rocker arms and brldge and prOt assem-
blies. Alternately tighten capscrews for each bridge one
turn at a time to avoid damaging bridge.

(17) Install ‘cylinder head cover. Refer to Cylinder
Head Cover for procedure

(18) Install air conditioner condenser and receiver
assembly, if equipped.

CAUTION: Open both service valves before the air
conditioning system is operated.

(19) Install radiator, connect hoses and fill cooling
system with specified mixture. Refer to Chapter
1C—Cooling Systems.

(20) Install front bumper or grille, if removed

21) Check ignition timing and adJust as required.

Camshaft Bearing Replacement

Camshaft bearing replacement requlres that the en-
gine be removed from the vehicle. Remove timing case
cover, crankshaft, camshaft and rear bearing plug.
When installing bearings, use a screw-type tool that
provides constant force. Do not use a driver-type tool to
install bearings. Care must be taken to ahgn oil holes in
bearings with oil gallery access holes in the eylinder
block. It is not necessary to hne ream camshaft bearings
after installation.

HYDRAULIC VALVE TAPPETS

The hydraulic valve tappet consists of the tappet
body, plunger, plunger return spring, check valve as-
sembly meterlng dlSC plunger cap and lockring (fig. 1B-
56). - ‘

The tappet operates in a gulde bore that intersects
with the main oil gallery.

Operation

The operating cycle of the hydraulic tappet begins
when the tappet is on the heel (base circle) of the cam
lobe (engine valve closed). A groove in the tappet body
aligns with the tappet oil gallery to admit pressurized oil
into the tappet (fig.-1B-57). A hole and groove arrange-
ment admits the oil to the inside of the plunger. Oil is
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Flg. 1056 ilydraul_le Valvs Tappel Components .

forced: pas‘t the plunger check valvé and fills the ¢ham-

ber between the plunger and tappet body. When the.
chamber is full, additional oil in the plunger. body .un-.

seats the metering dise, and a spurt of oil flows up inside
the push rod to lubricaté:the: rocker assembly. These

events deseribed above all occur ‘while the tappet is on'
H,the ‘heel of the cam -lobe. As the cam turns, the lobe.
‘begins exerting force on the tappet body. This force ig:

transmitted by the trapped-oil in the tappet chamber to
the plunger and finally to the push rod and rocker as-

sembly The engine valve opens. While the valve is open '

the trapped oil is subjected to considerable pressure and

some of it escapes between the plunger and the tappet

body (leak-down). The cycle is.completed as the cam lobe

rotates back to the starting position and another charg-; -

ing cycle begins. In this way, zero valve lash is main-
tained and engine noise is reduced.

Removal
(1) Drain cooling system.

NOTE: Drain coolant in clean containéf if reusable.

* (2) Remove cylinder head cover.

-(8) Remove bridge and pivot assemblies and rocker
arms. .

" HOLLOW®
PUSHROD
: olL o
: Cf GALLERY " .
METERING / olL ACCESS
VAL VE GALLERY Y
UNSEATED ACCESS BLOCKED

- f
CHAMBER TRAPPED '
OILIN CHECK
CHAMBER VALVE
SEATED
5 HEEL '
- OF

CHECK v‘\CAM

VALVE LOBE
UNSEATED

LEAK-DOWN -
CYCLE

CHARGING CYCLE
- : 80443

Fig. 1B-57 Hydraullc Valve Tappet Operation

NOTE: When removing the two capscrews from each
bridge, altemately loosen each screw one turn at a time

““to avoid damaging bridge.

(4) Rermove push rods

NOTE: Retain rocker arms, bmdge a,nd pivot asse
blies and push rods in the same order as removed.

(5) Remove cylmder head and gasket.

(6) Reémove tappets through push rod openings in
block with Hydraulic Valve Tappet Remover and In-
staller Tool J-21884 (fig. 1B-58).

Flg.18-58

Hydraullc Valve Tappet Removal
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Disassembly, Cleaning, Inspection and Reassembly

NOTE: Retain tappet components in the same order as
‘ removed.

(1) Release lockring and remove plunger cap, me-
tering disc, plunger, check valve assembly and plunger
- return spring from. tappet body (fig. 1B-56).

(2) Clean components in cleaning solvent to remove
all varnish and gum deposits.

(3) Inspect for evidence of scuffing on side and face
of tappet body.

(4) Inspect each tappet face for concave wear by
laying straightedge across face. If face is concave, corre-
sponding lobe on camshaft is also worn, and replace-
ment of camshaft and tappet(s) is necessary.

(5) Install plunger return spring, check valve as-
sembly, plunger, metering disc and plunger cap in tap-
pet body (fig. 1B-56).

(6) Compress plunger assembly using push rod on
plunger cap, and install lockring.

Hydraulic Vaive Tappet Leak-Down Test

After cleaning, inspection and reassembly, leak-down
test each tappet to ensure zero-lash operation. Figure
1B-59 illustrates tool J-5790, which can be used to accu-
rately test tappet leak-down rate.

- POINTER

WEIGHTED
ARM

HANDLE.

TOOL
J:5790

AJ41891

Flg. 1B-59  Hydraullo Valve Tappet Loak-Down Rate Tester

(1) Swing weighted arm of tester away from ram of
tester.

(2) Place 0.812- to 0.313-inch (7.925 to 7.950 mm)
diameter ball bearing on tappet plunger cap.

(3) Lift ram and place tappet with ball bearing in-
side tester cup.

(4) Lower ram, then adjust nose of ram until it
contacts ball bearing. Do not tighten hex nut on ram.

(5) Fill tester cup with Valve Tappet Test Oil J-
5268, or equivalent, until tappet is completely covered.

(6) Swing weighted arm onto ram and pump up and
down on tappet to remove air. When air bubbles cease,
swing weighted arm away and allow plunger to rise to
normal position.

(7) Adjust nose of ram to align pointer with SET
mark on scale of tester and tighten hex nut.

(8) Slowly swing weighted arm onto ram. Rotate
cup by turning handle at base of tester clockwise one
revolution every two seconds.

(9) Time leak-down interval from instant pointer
aligns with START mark on scale until pointer aligns
with 0.125 mark. Aeceptable tappet will require 20 to
110 seconds to leak-down. Discard tappets that have
leak-down interval outside this range.

NOTE: Do not charge the tappet assemblies with en-
gine 0il. They will charge themselves within 8 to 8 min-
utes of engine operation.

Installation

(1) Dip each tappet assembly in Jeep Engine Oil
Supplement (EOS), or equivalent.

(2) Use Hydraulic Valve Tappet Remover and In-
staller Tool J-21884 to install each tappet in same bore
from where it was removed.

(8) Install cylinder head and replacement gasket
and tighten screws. Refer to Cylinder Head Installation
for tightening sequence. :

(4) Install push rods in same order as removed.

(5) Install rocker arms-and bridge and pivot assem-
blies. Loosely install capscrews at each bridge. Tighten
capscrews alternately, one turn at a time, to avoid dam-
aging or breaking bridge.

(6) Pour remaining EOS over entire valve train.

_NOTE: The EOS must remain in the engine for at least

1,000 miles (1 607 km) but need not be drained until the
next scheduled oil change.

(7) Install cylinder head cover. Refer to Cylinder
Head Cover for procedure.
(8) Install coolant.

TIMING CASE COVER

The timing case cover is provided with a seal and oil
slinger to prevent oil leakage at the vibration damper
hub (fig. 1B-60). A socket is attached in the cover for the
use of a magnetic timing probe. A graduated timing
degree scale is located on the cover for standard ignition
timing.
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It is important that the timing case cover be properly
aligned with the crankshaft to prevent eventual damage
to the oil seal: ‘The oil seal may be replaced w1thout
removing the timing:case cover.

TIMING
CASE
"'z COVER_-
VIBRATION
DAMPER. . - TIMING
"AND PULLEY . - - DEGREE

S ol
'SLINGER

TIMING
PROBE
. SOCKET

43174

_ Flg m-so Tlmlng case cover
Homoval
1) Remove drive belt(s), eng1ne fan and hub assem-

.bly, damper puiley and vibration' damper. Refer to Vi-

bration Damper:and Pulley Removal for procedure.
-(2) Remove oil .pan-to- tlmlng case cover screws and

\ cover to- block screws

(3) Remove t1m1ng case cover and gasket from
engine.

(4) Cut off oil pan gasket end tabs flush with front
face of eylinder block and remove gasket tabs.

« (5) Clean. timing case cover;. 011 pan and cylmder
block gasket surfaces. - -

(6) Remove crankshaft oil seal from t1m1ng case
cover:; e IR

,Inslallatloh

1) Apply seal compound (Perfect Seal or equlva—
lent) to both sides of replacement timing case cover
gasket and position gasket on eylinder block. :

(2) Cut end tabs off replacement oil- .pan gasket cor-
respondmg to pieces cut .off original. gasket Cement
these pieces on oil pan. .

- (8). Coat oil pan seal end tabs generously w1th Per-
matex No. 2, or equivalent, and pos1t1on seal on tlmmg

~ case cover (f1g 1B-61).

- AJ41894

(4) Position timing case cover on engine. Place Tim-
ing Case Cover- Allgnment Tool and Seal Installer J-
22248 in crankshaft opening of cover (fig. 1B- -62). -

TOOL
J-22248

60119

Flg IB 62 Tlmlng Cass Cover Allgnmonl

(5) Install cover- to -block - screws and 011 pan -to-
cover screws. Tighten cover-to- block screws with 5 foot-

pounds (7 Nem) torque and.oil pan-to-cover serews with

11 foot-pounds (15 Nem) torque, ,

(6) Remove cover aligning tool and position replace-
ment oil seal on tool with seal lip facing outward. Apply
light film of Perfect Seal, or equ1valent on. outSIde di-
ameter of seal. -

(7) Insert draw screw from Tool J-9163 1nto seal
1nsta111ng tool, Tighten nut against tool until tool ‘con-
tacts cover (fig. 1B-63). : ‘

(8) Remove tools and apply l1ght f1lm of engme 01l
to seal lip. : : v

VA r" s ..
SCREW-PART
OF J.9163

: 60l20
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. (9) Install vibration damper and tighten retaining
screw with 80 foot-pounds (108, Nem) torque.
(10). Install damper pulley. Tighten capscrews: with
20 foot-pounds (27 Nem) torque.
(11) Install engine fan and hub assembly.

(12) Install drive belt(s) and tighten to specified ten-

sion. Refer to Chapter 1C—Cooling Systems.

Timing Case Cover Oil Seal . naplacemom (Cover not
Removed)

(1) Remove drlve belts.

(2) Remove vibration damper pulley

(8) Remove vibratiori'damper. -

4) Remove 011 seal w1th Tool J-9256 (fig. 1B-64).

Cover Ahgnment Tool and Seal Installer J—22248 w1th
seal lip facing outward. Apply light film of Perfect Seal,
or equivalent, to outs1de diameter of seal. 3
(6) Insert draw’ screw from Tool J-9163 into Seal
mstalhng tool Tlghten nut agalnst tool unt11 tool ‘Vcon-
tacts cover. - :
" (7) Remove tools. Apply light fllm of enginevil to
seal lip.
(8) Install vibration damper and tighten retaining
bolt with-80 foot-pounds (108 Nem) torque.
(9) Install damper pulley. Tighten capscrews with
20 foot-pounds (27 Nem) torque.
(10) Install drive belt(s) and tighten to specified ten-
sion, Refer to Chapter 1C Coolmg Systems

TIMING CHAIN

Installation of the timing chain thh the timing marks
of the crankshaft and camshaft sprockets properly

“ aligned-assures correct valve timing. A worn timing

chain will adversely affect valve timing. Replace the

* timing chain if it deflects more than 1/2 inch (13 mm).
The correct timing ¢hain has. 48 pins. A chain with -

more than 48 pins will cause excessive slack.

Removal

(1) Remove drive belt(s).u
(2) Remove engine fan and hub assembly.
- (8) Remove vibration damper.pulley.:

. seal.,

(4) Remove vibration damper.
. (6) Remove timing case cover.

(6) Remove oil seal from timing case cover.

(7) Remove camshaft sprocket retaining screw and
washer.

(8) Rotate crankshaft until timing mark on crank-
shaft sprocket is closest to and on centerline with timing
mark of camshaft sprocket (flg 1B-65).

" Fig. 18-85 Timing Sprockst Allgnment

(9) Remove crankshaft sprocket, camshaft sprocket
and timing chain as assembly Dlsassemble cham and
sprockets.
intallation o

-.(1) Assemble timing chain, crankshaft sprbcket and
camshaft sprocket with tlmmg marks ahgned (flg 1B-
65).

(2) Install assembly on crankshaft and camshaft

" (3) Install camshaft sprocket retaining screw and
washer and tighten with 50 foot-pounds (68 Nem)
torque.

NOTE To wverify correct mstallatzon oj the tzfmmg
chain; position timing mark of the camishaft sprocket at
approximately ‘one o'clock position. This positions tim-
ing mark of crankshaft sprocket at a location where the
adjacent tooth meshes with chain (fig. 1B-66). Count the
number of chain pins between timing marks of both
sprockets. There must be 15 pins.

(4) Install timing case cover and replacement oil

(5) Install v1brat10n damper and tlghten retaining
bolt with.80 foot-pounds (108 Nem) torque, .. %
(6) Install damper pulley and tlghten capscrews
with 20 foot-pounds (27.Nem) torque. -
- (7) Install engine fan and hub agsembly.
~(8) Install drive belt(s) and tighten to specified ten-
gion. Refer to Chapter 1C—Cooling Systemg.:
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Fig. 1B-66 Tllnlnu Chaln Installation
[INTAKE AND EXHAUST MANIFOLDS - -

The aluminum intake arid cast iron exhaust manifolds
(fig. 1B-67) are attached to the cylinder head on the left

. side of the engine, A gasket is used between the intake

manifold and the cylinder head. No' gasket is used be-
tween the exhaust manifold and cylinder head.
An exhaust gas recirculation (EGR) valve is mounted

-;on the side of the intake manifold. The intake manifold

has an electric heater that improves fuel: vaporization
during. engine ‘warmup and shortens choke operation
time. Coolant is also routed through the 1ntake man1f01d
to improve fuel vaporlza‘mon

Intako and Exhausl Manitold Replacemenl

.NOTE: It is not necessary to remove the carbwretor
from the 'mtake mamfold until, after mamfold 18.re-

moved. After removing the carburetor from the intake

manifold, it may be set to one side. wzthtvacuum hoses
still attached. .

Removal ey e

RSEVE S

.NOTE:. It is not necesscwy to remove the carburetor

from the intake manifold. A s
(1) Remove air cleaner. Dlsconnect fuel plpe carbu-

‘retor air horn vent hose, solenoid. w1re vacuum hose and

choke heater wire.
- (2).:Disconnect  throttle cable 4from.-'throtﬁlé? bell-
c'rank Disconnect throttle valve rod, if-equipped;::

(8) Disconnect PCV vacuum hose and. heater wire

from intake mamfold

‘'WARNING: Do not loosen mdmtor dmmcock wzth sYs-

tem hot and under pressure because sefmous burns fro'm
coolant can occur. :

“NOTE: Do 10t 1as te reusa,ble coolant. Dram mto clecm

c(mta,mer Jor reuse,
" '(4) Drain coolant below initake marifold level

(5) Disconnect coolant hoses from intake mamfold

(6) Disconnect vacuum advance CTO valve vacuum
hoses.

(7) Disconnect vacuum hose from EGR valve Dis-

‘\connect EGR tube flttmgs from .intake. and- exhaust

manifold.

-1 MANIFOLD -

~INTAKE 5 .
MANIFOLD  COOLANT

N\
&

INTAKE MANIFOLD, ~ .=
GASKET

INTAKE _
MANIFOLD- .
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HEATER
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AIR INJECTION.

EGR

OUTLET
@ EXHAUST | - e
* MANIFOLD @ .
OXYGEN
SENSOR 60116A

SR

Fig. 1B-67 Imako and Exhaust Manifolds

) (8) Dlsconnect air’ injection- hoses.at air pump and
air injection manifold check valve. Disconnect diverter

-valve vacuum hose and remove dlverter valve w1th hoses
.attached,. .- -

(9) Remove alr pump/power steermg mountmg

| bracket, if equlpped

(10) Remove air pump. o
(11) Detach power steering pump, 1f equlpped and

“set aside. Do not remove hoses.

(12) Remove air. conditioner drive: belt idler pulley
assembly from cylinder head, if equipped.
(18) Disconnect exhaust, pipe from exhaust mamfold

.flange. Remove oxygen sensor, if equipped.

(14) Remove manifold attaching - bolts, - nuts and
clamps. Remove intake and exhaust manifolds. Discard .
intake manifold gasket, -

(15). Clean mating surfaces of mamfolds and cylmder
head. :




]
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Intake and Exhaust Manltold Installation
Installation

Ensure all fittings are transferred to replacement
manifold. ,

(1) Position exhaust manifold over end studs on
cylinder head and install positioning sleeves over end
studs.

(2) Secure exhgust manifold to head at posmons 1
and 2 (fig. 1B-68). Tighten bolts with 23 foot-pounds (31
Nem) torque. Remove positioning sleeves:

(3) Loosely connect EGR tube to intake manifold.

(4) Position intake manifold gasket over dowels and
flush against head.

(5) Position intake manifold over dowels and flush
against gasket. Loosely connect EGR tube to exhaust
manifold. :

(6) Secure mtake manifold to head at posmons 3
and 4 (fig. 1B-68). Tighten bolts with 23 foot-pounds (31
Nm) torque. ‘

(7) Install remalnmg bolts at posmons 5 through 10
and nuts at positions 11 and 12 (fig. 1B-68).

(8) Tighten bolts and nuts according to sequence
depicted in figure 1B-68 with 23 foot-pounds (31 Nem)
torque. :

9) Tlghten EGR tube fitting with 30 foot-pounds
(41 Nem) torque.

Fig. 1B-68 Manifold quhlenlnq Sequence

(10) Position flange gasket and ‘connect exhaust pipe
to exhaust manifold flange. Tighten nuts with 20 foot-

pounids (27 Nem) torque. Install oxygen sensor, if

removed.

(11) Connect fuel pipe and air horn vent’ hose to car-
buretor. Connect solenoid wire connector and Vacuum
hose.

(12) Install A/C drive belt idler pulley assembly, if
removed.

(13) Install air pump, 1f removed.

(14) Install air pump/power steermg pump mount-
ing bracket, if removed.

(15) Install diverter valve. Connect air hoses to:air
pump and check valve. Connect vacuum hose.

X #"(16) Install drive belt(s) and tighten to specified ten-
. s1on Refei to Chapter 1C—Cooling Systems.

(17) Install vacuum advance CTO valve vacuum

hoses.
(18) Connect vacuum hose to EGR valve.

(19) Connect throttle cable and PCV hose. Connect
throttle valve rod, retainer and sprmg Connect intake
manifold heater wire. g

(20) Connect coolant hoses to intake manifold.

(21) Install air cleaner.. :

WARNING Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands mnear pulleys, belts or fan. Do not wear loose
clothing. :

(22) Start engine and inspect for air leaks into vac-
uum fittings, and exhaust and coolant leaks.

Intake Manifold H_eplacomenl

(1) Remove air cleaner.

(2) Disconnect heater wire from choke cover terml-
nal, solenoid wire and vacuum hose.

(3 Dlsconnect carburetor control shaft from
carburetor.

(4) Remove intake mamfold from englne Refer to
Intake and Exhaust Ménifold Removal for procedure.

' (5) Remove carburetor from intake manifold and
set aside. Remove carburetor 1nsulator block.

" *(6) .Remove carburetor mountmg studs from 1ntake
mamfold

(7) Remove throttle control bracket.

(8) Remove EGR valve and studs and mstall in re-
placement manifold.

(9) Remove intake manifold heater and install in
replacement manifold.

(10) Install throttle control bracket. Tlghten nuts
with 24 to 48 inch-pounds (8 to 5 Nem) torque.

(11) Install vacuum hose flttlngs

(12) Install intake manifold. Refer to Intake and Ex-
haust Manlfold Installatlon for procedure.

(13) Install vacuum hoses. ,

(14) Install carburetor studs, replacement. gaskets
and spacer.

(15) Install carburetor and connect llnkage, fuel pipe
and hoses.

(16) Tighten carburetor mounting nuts with 14 foot-
pounds (19 Nem) torque.

(17)- Connect and choke heater wire to choke cover
terminal. Connect solenoid wire connector and vacuum
hose.



WARNING: Use extreme caution when engine 1s oper-
ating. Do not stand in direct line with Jan. Do not put
hands near pulleys belts or fam Do not wear loose
- clothing. . : S

(18) Start englne and inspect for leaks
(19) Install air cleaner.

Exhaust Manifold Replacement

NOTE: It is necessary to disconnect both the intake
and exhaust manifolds from the engme because they
have common attaching hardware, It is not necessary to
remove the carburetor from the intake manifold,

(1) Remove air cleaner:

(2) Disconnect choke heater wire from choke cover
terminal. Disconnect solenoid wire connector and vac-

uum hose.
- (3) Disconnect carburetor

carburetor.

set aside,
(5) Remove intake and exhaust mamfolds from en-

gine. Refer to Intake and Exhaust Manifold Removal for .

procedure,
(6) Remove throttle. control bracket :
(7) Remove spark vacuum advance valve hose
clamp and install on replacement manifold.

- (8) Remove air injection manifold and flttmgs and. .

}mstall on replacement manifold. ‘
(9) Install throttle control bracket. T1ghten nuts
with 24 to 48 foot—pounds (8 to 5 Nem) torque, .
(10) Install intake and exhaust manifolds. Refer to.
Intake and Exhaust Manifold Installation for procedure.
(11) Install carburetor spring bracket, s
(12) Install carburetor on intake mamfold

(13) Tighten carburetor mounting nuts with 14 foot-- '

pounds (19 Nem) torque.

((14) Install carburetor control shaft. Install throttle ‘

return spring.
(15) .Connect choke- heater w1re to choke cover term1—
nal. Connect solenoid wire connector and vacuum hose;
(16) Connect exhaust pipe to exhaust. mamfold
Tighten nuts with 20 foot-pounds (27 N'm) torque

WARNING: Use extreme caution when ¢ engme 18 oper-: _
ating. Do not stand in direct line with Jfom. Do not put’
hands near pulleys, belts or ﬁm Do not wear loose”

“clothing.

(17) Start engme and inspect for leaks
(18) Install air cleaner. :

CYLINDER HEAD AND COVER

The cylinder head incorporates hardened exhaust

valve seats and exhaust valves with flash chrome stems.

’lyllndar Head Cover

CAUTION Cyl’mde’r head cover is 'molded plas tw Use
care when removing and installing.

control shaft fromk

(4) Remove carburetor from 1ntake manlfold and- -
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Hemoval

(1) Remove air cleaner and PCV molded hose

.(2) Disconnect distributor vacuum spark advance
hose at spark CTO valve. Disconnect fuel pipe at fuel
pump and move aside to allow removal of cylinder head
cover,

(3) Disconnect PCV valve from grommet in cylinder
head coyer, Disconnect hoses from canister.

'(4) Remove cylinder head cover holddown nuts. In-
sert thin bladed tool (e.g., razor blade or putty knife)
between cover and head and cut RTV sealant to loosen

N ‘from head

CAUTION Do not strike cover with mallet to loosen
RTV sealant,

(5) Inspect eylinder head cover for cracks,
Installation

A room temperature vulcanizing (RTV) silicone rub-
ber adhesive is required for installation. Use Jeep Gas- )
ket-in-a-Tube, or equivalent. .

(1) Remove sealant or adhesive and gasket material
from sealing surface area of cylinder head and cover.

(2) Thoroughly clean gasket mating surfaces on cyl-
inder head and cover.

NOTE: Use fresh RTV sealant (.e., sealant must not
have been stored more than one year and storage area
temperature must have been less than 80°F (27°C).

(3) Apply 1/8-inch (8.2 mm) bead of RTV sealant
along entire length of cover flange.

(4) Before RTV sealant begins to cure, install cover
on cylinder head. Do not allow RTV sealant to contact
rocker arms.

CAUTION: Do not overtzghten nuts because cove'r may
cmclc Jrom excess stress.

-(5) Inltlally, tighten nuts by hand, then tlghten
with 24 inch-pounds (8 Nem) torque. - . .

(6) Connect PCV valve to grommet in cylinder head
cover connect canister hoses and connect fuel pipe to
carburetor.,

(7) Install air cleaner and connect PCV hose.

Cvllndor Head

Removal.

(1) Drain coolant and dlsconnect hoses from ther-
mostat housing. '

(2) Remove air cleaner. ‘ ‘

(3) Remove cylinder head cover and sealant. Refer
to Cylinder Cover Removal for procedure.

(4) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen each capscrew one turn at .a

~ time to avoid damaging bridge.

(5) Remove push rods.

NOTE: Retain push rods, bridge and pivot assemblies
and rocker arms in same order as removed,



"
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(6) Disconnect power steering pump, air pump and
brackets. Lay pumps and brackets aside. Do not dis-
connect hoses.

(7) Remove intake and exhaust manifolds from cyl-

inder head. Refer to Intake and Exhaust Manifold Re-

moval for procedure.
(8) If equipped with air conditioning, perform the
following:
(a) Remove air conditioning drive belt idler
pulley bracket from cylinder head.
" (b) Loosen alternator drive belt. Remove alter-
nator bracket-to-head mounting bolt.
(c) Remove bolts from compressor mounting
bracket and set compressor aside.
(9) Disconnect ignition wires and remove spark
plugs.
(10) Disconnect coolant temperature sending unit
wire and battery negative cable.
(11) Remove ignition coil and bracket assembly.
(12) Remove cylinder head bolts, cylinder head and
gasket.

Cleaning and Inspection

(1) Thoroughly clean machined surfaces of cylinder
head and block. Remove all deposits and gasket cement.

(2) Remove carbon deposits from combustion cham-
bers and top of pistons.

(8) Use straightedge and feeler gauge to determine
flatness of cylinder head and block mating surfaces.
Refer to Specifications.

(1) If cylinder head is to be replaced and original
valves used, measure valve stem diameter. Only stand-
ard size valve stems can be used with service replace-
ment cylinder head unless replacement head valve guide
bores are reamed to accommodate oversize valve stems.
Remove all carbon deposits and reface valves as outlined
within Valve Refacing procedure.

(2) Install valves in cylinder head using replace-
ment-valve stem oil deflectors.

(8) Transfer all detached components from original
head that are not included with replacement head. Do
not install coolant temperature sending unit until cool-
ant is installed. This permits trapped air to escape from
block and head.

CAUTION: Do not apply sealing compound on head
and block mating surfaces. Do not allow sealing com-
pound to enter cylinder bore.

(4) Apply an even coat of Perfect Seal sealing com-
pound, or equivalent, to both sides of replacement head
gasket and position gasket flush on block with word TOP
facing upward. o

(5) Install cylinder head. Tighten bolts in sequence
with 85 foot-pounds (115 Nem) torque (fig. 1B-69).

(6) Connect battery negative cable.

-
——
-

AJ42830
Flg. 1B-69 Cylinder Head Tightening Soql_lonco

(7) Install ignition coil and bracket assembly.

(8) Install spark plugs and connect ignition wires.

(9) Attach air conditioning compressor mounting
bracket to cylinder head, if removed.

(10) Install intake and exhaust manifolds. Refer to
figure 1B-68 for correct tightening sequence. Refer to
Intake Manifold Replacement for procedure.

(11) Install alternator bracket on head. Install alter-
nator, belt and adjust tension. Refer to Chapter
1C—Cooling Systems for procedure.

(12) Install power steering bracket and pump. Ad-
just belt tension. Refer to Chapter 1C—Cooling Systems
for procedure. '

(13) Install air pump bracket on head. Install air
pump and belt. Adjust belt tension. Refer to Chapter
1C—Cooling Systems for procedure.

(14) Install each push rod in its original location. -

(15) Install rocker arms and bridge and pivot assem-
blies in original locations. Loosely install capscrews for
each bridge and tighten capscrews alternately, one turn

" at a time, to avoid damaging bridge. Tighten screws

with 19 foot-pounds (26 Nem) torque.

(16) Install cylinder head cover. Use silicone rubber
(RTV) sealant. '

(17) Connect coolant hoses to thermostat housing
and fill cooling system to specified level. Refer to Cool-
ing System Specifications, Chapter 1C. Install temper-
ature sending unit.

NOTE: The head gasket is constructed of aluminum-
coated embossed steel and does mot require the head
bolts to be retightened after the engine has been
operated,

(18) Install fuel pipe and vacuum advance hose.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands mear pulleys, belts or fan. Do mot wear loose
clothing.

(19) Operate engine with radiator cap off. Inspect for
leaks and continue operating engine until thermostat
opens. Add coolant, if required. To vent air from system
refer to Chapter 1C—Cooling Systems.

(20) Install air cleaner.



LUBRICATION SYSTEM
Ganoral

A gear-type positive dlsplacement pump is mounted
at the underside of the block opposite the No. 4 main
bearing (fig. 1B-70). The pump brings oil up through the
pickup screen and inlet tube from the sump at the rear
of the oil pan. The oil is driven between the drive and
idler gears and the pump body, then is forced through

the outlet to the block. An oil gallery in the block routes .
the oil to the inlet side of the full flow oil filter. After.

passing through the filter element, the oil flows from
the center outlet of the filter head through an oil gallery

‘up to the main oil gallery, which extends the entire -

length of the block,

- Smaller galleries extend downward from the main oil

gallery to the upper insert of each main bearing, The
crankshaft is drilled internally to route oil from the
main bearing journals (except No. 4) to the connecting
rod journals. Each connecting rod bearing cap has a
small squirt hole. Oil flows through the squirt hole and

is dispersed as the crankshaft rotates. This dispersed oil* -

lubricates the camshaft lobes, distributor drive gear,
cylinder walls and piston pins.

"The hydraulic valve tappets receive oil directly from
the main oil gallery. Oil is also routed to the camshaft

bearings through galleries. The front camshaft bearing . .
.. journal directs oil through the camshaft sprocket to the

timing chain. Rotation of the sprocket lubricates the
crankshaft sprocket and chain. Oil drains back to the oil
pan under the No. 1 main bearing cap. .

The oil supply for the rocker arms and brldge and
pivot assemblies is provided by the hollow push rods

from the hydraulic valve tappets. Oil passes from each -
tappet through the hollow push rod to a hole in the
corresponding rocker arm. Oil from the rocker arms -

lubricates the valve train components, then flows down
through the push rod guide bores in the cylinder head
past the valve tappet area, and returns to the oil pan.

0il Filter

A tull flow oil filter, mounted on the lower rlght side,

of the engine, is access1ble through the hood opening. A .
bypass valve incorporated in the filter mounting head on.”

the cylinder block provides a safety factor if the filter:
should become inoperative as a result of dirt or sludge
accumulation (fig. 1B-71). :

CAUTION: Use the short, 4.25-inch (107,95 mm,) ﬁlter

on six-cylinder engine GJ vehicles. If the long, 5.44-inch .

(138.18 mm) filter is used, it-may contact the engine
support bracket or frame rail. This can puncture the

filter and result in o loss of oil and posstble engine
damage.

\JOI'I\
“baprs Tool J-22700 will facilitate removal of the oil filter.

Before installation, apply a thin film of oil to the re-

placement filter gasket. Turn filter until gasket contacts’
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the seat of the filter head, Tighten by hand only, follow-
ing the instructions on the replacement filter. If-the
instructions are not printed on the filter, tighten -the
filter until the gasket contacts the seat and then tighten
an additional 3/4 turn..

Operate engine at fast idle and check for leaks.

0il Pump

. The positive- dlsplacement gear- type oil pump is
driven by the distributor shaft, which is driven by a gear
connected to the camshaft. Lubrication oil is pumped

from the sump through an inlet tube and screen assem-

bly that is pressed into the pump body (fig. 1B-71) The

~ pump incorporates a non- adjustable pressure release
_valve to regulate maximum pressure. The sprlng tension

is calibrated for 75 psi (517 kPa) maximum pressure In

* the pressure release position, the valve permits oil to

bypass:threugh a passage in the pump body to the inlet
side of the pump.

Hsmoval

N OTE Oil pump removal or replacement wzll not af |
fect the distributor timing because the distributor drive
gear remains in mesh with the camshaft gear:

(1) Drain engine oil." . :
(2) Remove oil'pan. Refer to 011 Pan Removal for
procedure ' :

CAUTION: Do not dis turb posttion of oilinlet tube and
screen assembly in pump body. If tube is moved within '
pump body, o replacement tube and screen assembly
must be installed to assure an airtight seal.

(3) Remove 011 pump retamlng screws, oil pump and
gasket : :
Disassembly and Inspacllon

(1) Remove cover retalnlng screws, cover and gas-
ket from pump body. .
(2) ‘Measure gear end clearance

e Preferred Method:

(a) Place strip of Plastigage across full width of
each gear end (fig. 1B-72).

- (b) Apply a bead of Loctlte 515, or equivalent,
around perimeter of- pump cover and install. Tlghten.
screws with 70 inch-pounds (8 Nem) torque.

(¢) Remove pump cover and determine amount
of clearance by measuring width of compressed Plasti-
gage with.scale on Plastlgage envelope. - Correct clear-
ance by this method is 0.002 to-0.006 inch (0.002 inch
preferred) [0.051 to 0.208 mm’(0.051 mm preferred)].

- ¢ - Alternate Method:

(a) Place straightedge across ends of gears and
pump body.
(b) Select feeler gauge that fits snugly but

freely between straightedge and pump body (fig. 1B-73).
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Correct clearance by this method is 0.004 to 0.008 inch

o (0.007 inch preferred) [0.102 to 0.203 mm (0.178 mm

)referred)] If gear end clearance is excesswe replace oil
pump assembly.

PLASTIGAGE |
Fig. 1B-72  Oil Pump Gear End Clearance -

Measurement—Plastigage Method

STRAIGHTEDGE

13

{ AJ41901

Fig. 18-73 " Ol Pump Goar End Clearance 3
Measurement—Feeler Gauge Method - -

(3) ‘Measure gear -to-body clearance by msertmg
feeler gauge between gear tooth and pump body inner
wall directly opposite point.of gear mesh. Select feeler
gauge that fits snugly.but .freely (fig. 1B- 74). Rotate
gears and measure each tooth clearance in this manner,

“Correct clearance is 0.0005 to 0.0025 inch. (0.0005- pre-'
.lerred) [0.013 to 0.064 mm (0.013 mm preferred)] If

gear-to-body ¢learance is more than specified, replace
idler gear, idler shaft and drive gear assembly: '
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FEELER
GAUGE

AJ41902

Flg IB 74 -0il Goar-tn Body (:Iearance Moasuremsnl

 (4) Remove cotter ‘pin and slide- spring retamer
spring and oil pressure release valve plunger out’ of
pump body. Examine for sticking condition during dis-
assemb.ly;. C,lean_gr,replace as necessary.
N OTE The ozl mlet tube must be moved to allow 'remoml

of the release valve. Install a 'replacement pwlcup t'u,be and
screen assembly

Assombly and Installation

Y

NOTE: Two release valve plunger sizes (standard and

oversize) are available. If replacing valve, ensure correct
replacement valve, with standard size or 0.010-thch

(0.254, mm) oversize dmmete’r plunger 18 obta,med and
mstalled N BTN S : =

e
i

1) Install oil pressure release valve plunger spring,
retainer and cotter pin.

- (2) If position of inlet tube in‘pump body has beer:
dlsturbed, install replacement tube and screen assem-
bly. Apply light film of Permatex: No: 2, or equivalent,
around end of tube.-Use Tool J-21882 to drive tube into
body. Ensure support bracket is properly allgned (f1g
1B 75) oo

“(8) Install idler shaft, idler gear and drive gear
assembly. -

2
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TOOL
J-21882

. AJA1903

F'll IB 75 0ll Pump Infet T"'o~|nstallallon

'NOTE To ensure self pmmmg of « the ozl pump, Sill
puUmp 'unth petroleum Jelly before mstallmg the o1l

pump cover Do notuse grease. . ...
(4) Apply a bead of Loctite 515 or equlvalent

around ‘perimeter of pump cover and install. Tlghten ‘

cover screws with 70 inch-pounds (8 N'm) torque.

NOTE: I'n,spect for gear binding . before mstallmg the
oil pump.

- (5): Install “oil ‘pump w1th replacement gasket.

Tighten short screws with 10-:foot-pounds’ (14 Neim)
torque and long screws w1th 17 foot-pounds (23 NOm)
toxque. .

(6). Install oil pan, using replacement gaskets and
seals, Refer to Oil Pan Installation. Fill crankcase with
replacement engine oil to specified level.

ol Pan

Ilomoval

(1) Ralse vehlcle and draln engineoil.
(2) Remove starter motor. ‘
(8) On CJ Vehicles: '
- (a) Placejack under transmission, .. - .-

(b) Disconnect engme r1ght support cushion
bracket from block and raise engine to allow sufﬁcxent
clearance for oil pan removal. i

. (4) . Remove oil pan.

(5) Remove oil pan front and rear neoprene oxl seals
and side gaskets. -

(6) Thoroughly clean gasket surfaces of oil pan and
engine block, Remove all sludge and residue from 011 pan
sump. ‘

 mectinig rod and piston’ assembl

Installation

(1) Install replacement oil pan front seal on tlmlnf’\
case cover. Apply generous amount of Jeep Gasket-in-as/
Tube (RTV silicone), or equivalent, to end tabs.

(2) Cement replacement oil pan side gaskets into
position on engine block. Apply generous amount of Jeep
Gasket-i n-a—Tube (RTV s111cone) or equlvalent to gas-
ket ends.

(8) Coat 1ns1de curved surface of replacement oil .
pan rear seal: with s0ap: Apply generous amount of Jeep
Gasket-in-a-Tiibe (RTV s111cone), or equlvalent to side
gasket contacting surface of seal end tabs.

(4) Install seal in recess of rear mam bearmg cap,
ensuring it is fully seated,

- (5) Apply engine oil to oil pan contactmg surface of
front and rear oil pan geals, ~

(6) Installoil pan, and tighten drain: plug securely

(7) Lower engine and connect right support cushion
bracket to block. Remove Jack

(8) Install starter inotor.

+(9) Lower vehlcle and fill crankcase with clean lube
011 to spec1f1ed level

OIl Pressure Gaujo

Refer to Chapter 1L—Engine Instrumentation for op-
eration, diagnosis and replacement of oil pressure

gauge. : ‘.

.

GONNECTING ROD AND PISTON" ASSEMBLIES

ed» to service con-
s with the engine in-

NOTE: The followmg p’rocedur

stalled in the vehzcle R

r p@tt‘ém of stroke and use
ige from top ‘end of cylinder

- (8) Drain engme 011 L

(4) Remove oil pan and gaskets .

(5) Remove connectmg rod bearlng caps and inserts
and retain in'same order as removed. -

- NOTE: Connecting rods and caps are stamped wzth the

corfrespondmg cylmder number

CAUTION E’nsure ‘that connéctmg rod bolts do not
scrateh the connecting rod journals or cylmder walls.
Short pieces of rubber hose slippéd over the bolts will
provwle protectton dumng removal, " u

(6) Remove connectmg rod and plston assembhes
+through top of .cylinder bores. L
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Installation
(1) Clean cylinder walls thoroughly Apply l1ght

“film of clean engme oil to walls w1th clean, lmt free

_cloth

(2) Install piston rmgs on plstons Refer to Piston
Rlngs for procedure,

3) Lubr1cate plston and r1ngs w1th clean engme oil.”

.CAUTION: Ensu're that connectmg 'rod screws do not

- scratch the connecting rod journals or cylinder walls.

- Short pieces of rubber hose slipped over the screws will

promde protec tion durmg ns tallatzon.

-

(4) Use Piston R1ng Compressor Tool J 5601 to 1n-‘
stall connecting rod and piston assemblies. through top

of cylmder bores (flg 1B-76).

. (5) Install connecting rod bearing caps and 1nserts ,

in same order as removed.

~NOTE: 0zl sqm'rt holes i connectmg 'r'ods must face'
ca'mshqft 7 ’

(6) Install oil pan using replacement gaskets a""d
seals Tighten drain-plug. = +
(7) Install gasket and cylinder head.

The connecting rods are malleable iron, balanced as-
semblies with bearlng inserts at the crarikshaft journal ’
end. The plston pin is 2,000 pound(907 2 kN)press-f1tted

AJ419054

Fig. 1B-76 Plston Installation

(8) Fill crankcase with clean oil to specified dipstick -
“,level ' ‘

”cnuuﬁcrme RODS

'ENGINES . 1B-51

A squ1rt hole in the crankshaft end of the connecting
rod provides lubrication for the camshaft lobes, distrib-
utor drive gear, cylinder walls ‘and piston pins. The
squlrt hole faces the camshaft when the connectmg rod
is installed. '

Mlsahgned or bent connectmg rods cause abnormal

- wear on pistons, piston rlngs, cylinder walls, connectlng
“rod bearlngs and crankshaft connectlng rod journals, If
“. 'wear patterns or damage to any of these components

indicate the probability.of a misaligned connecting rod,
check rod allgnmen eplace niisaligned or bent rods.

SIdo clearance Maasuromont

Slide snug-flttmg feéler gauge. between connectmg rod
and crankshaft journal flange. Correct clearance is 0.010
't0 0.019 inchi (0.25 to 0.48 mm), Replace’ connecting rod if
31de clearance is not Wlthm the spec1f1cat1on

cnnnacllny Rod Boarlngs

*The connectmg rod bearmgs are steel backed alumi-
num-alloy o

Each bearmg is selectlvely fitted to 1ts respectlve Jour-
nal to obtain the desired operating clearance. In produc-
tion, the select fit is obtained by using- various—smed
color-coded bearing inserts as descrlbed in the Bearing -
Fitting chart. The bearlng color code appears on the edge aay
of-the'insert. - o

NOTE Beamng sz‘z‘emzs_ not stamped on 'mserts ms talled
during production: "

The rod Journal size is 1dent1f1ed in production by a
color coded paint mark on the adjacent cheek or counter-
weight toward the flanged (rear) end of the crankshaft.
The color codes used to 1nd1cate Journal s1ze are hsted in
the Bearmg Fitting chart: -

Servwe replacement bearmg inserts are avallable as
pairs in the following sizes: standard, 0. 001-,"0. 002-
0.010-:and - 0.012-inch undersize: The bearmg size is
stamped on the back of serv1ce replacement 1nserts

NOTE The 0. 002- and 0. 012 mch underszze mserts are
not used for productwn assembly. :

When' reqmred upper and: Tower bearmg 1nserts of
dlfferent sizes 1 may be used as a.pair. A standard size:
ingert is sometimes used in comblnatlon w1th a 0.001-

in¢h (0.025° mm) undersize insert to reduce clearance
0. 0005 lnch (0. 013 mm)

N OTE Ne'ver use.a pair of beafmng mserts wzth more

" than 0.001 -mch (0 025 'm'm,) dsze’r'ence i size.:

Hamoval

(1) Drain engine oi].

(2) Remove oil pan and gaskets -

(3) Rotate crankshaft as requlred to position two
connecting rods at 4 time at bottom of stroke,
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Connecting Rod Bearing Fitting Chart

‘ 1
Crankshaft Connecting Rod Journal Bearing Color Code
Color and Diameter in .
. Incheés (Journal Size) Upper Insert Size Lower Insert Size
Yellow —2.0955 to 2.0948
! (53.2257-53.2079mm) (Standard) |
Orange . —2.0948 to 2.0941 Yellow —Standard Yellow —Standard )
(53.2079-53,1901mm)(0.0007 Undersize} | Yellow —Standard Black  —0.001-inch (0.025mm) Undersize
Black —2.0941 to 2.0934 Black —0.001-inch {0.0256mm) Undersize | Black ~ —0.001-inch (0.0256mm) Undersize
(53.1901-53.1723mm)}(0.0014 Undersize) | -Red —0.010-inch (0.254mm) Undersize | Red —0.010-inch (0.2564mm) Undersize
Red —2,0855 to 2,0848
: (53.9717-52.9539mm)(0.010 Undersize)
60261
Example: (3) Install lower insert in bearing cap. Lower insert
) must be dry. Place strip of Plastigage across full width
Bearing Insert Pairs of lower insert at center of bearing cap.
Insert Correct Incorrect NOTE: Plastigage must not crumble in use. If brittle,
b ' obtain a fresh stock.
Upper Standard Standard . .
(4) Attach bearing cap to connecting rod and
Lower 0.001-inch (0.026mm)}0.002-inch (0.051mm) tighten nuts with 28 foot-pounds (38 Nem) torque.
undersize undersize

70242

(4) Remove connecting rod bearing cap. Remove
lower bearing insert.

(5) Remove upper bearing msert by rotating it out
of connecting rod.

NOTE: Do not interchange bearing caps. Each con-
necting rod and its matching cap is stamped with the
cylinder number on a machined surface adjacent to the
oil squirt hole, which faces the camshaft side of the
engine block.

(1) Clean inserts.

(2) Inspect linings and backs of inserts for irregular
wear pattern. Note any scraping, stress cracks or dis-
coloration (fig. 1B-77). If bearing has “spun” in rod,
replace bearing and connecting rod and inspect crank-
shaft journal for scoring.

(8) Inspect for material imbedded in linings that
may indicate piston, timing sprocket, distributor gear or
oil pump gear problems. Figures 1B-78 and 1B-79 depict
common score patterns.

(4) Inspect fit of bearing locking tab in rod cap If
inspection indicates that insert may have been caught
between rod and rod cap, replace upper and lower bear-
ing inserts.

(5) Inspect insert in area of lockmg tab. Abnormal
wear indicates bent tabs or 1mproper installation of
inserts (fig. 1B-80).

(6) Replace bearing inserts that are damaged or
worn.

Measuring Bearing Clearance with Plastigage

(1) Wipe journal clean.
(2) Lubricate upper insert and install in rod.

NOTE: Do not rotate crankshaft. Plastigage will shzjt
resulting in inaccurate clearance indication.

azf

LOCKING TABS =~

MATING EDGES

GROOVES
CAUSED BY
ROD BOLTS
SCRATCHING
JOURNAL
" DURING .

INSTALLATION

WEAR PATTERN— .
- ALWAYS GREATER -
_ ON UPPER INSERT

60757

Flg. 1B-77 " Coniecting Rod Bearing Inspection

Fig. 1B-78  Scoring Caused by Insufficlent Lubrication



Fig. 1B-79  Scoring Caused by Imbedded Materlal

ABNORMAL CONTA
CAUSED BY LOCKING TABS NO
FULLY SEATED OR BEING

Fig. 18-80 Locking Tab Inspection

(56) Remove bééring cap and determine amount of

clearance by measuring width of compressed Plastigage -

with scale on Plastigage envelope (fig. 1B-81). Correct
clearance is 0.001 to 0.0025 inch'(0.025 to 0.064 mm)..

COMPRESSED
PLASTIGAGE |

Fig. 18-81 Rod Bearing Clearance Measursment with Plastigage

ENGINES 1B-53

NOTE: Plastigage should maintain the same size
across the entire width of the insert. If size varies, it
may indicate a tapered journal, bent connecting rod or
foreign material trapped between the insert and rod,

(6) If correct clearance is indicated, bearing fitting
is not necessary. Remove Plastigage from crankshaft
and bearing and proceed to Installation.

CAUTION: Never use inserts that differ more than ‘
one bearing size as a pair. For example, do not use a
standard upper and 0.0024nch undersize lower insert.

(7) If clearance exceeds specification, install 0.001-
inch (0.025 mm) undersize bearing inserts and measure )
clearance as described in steps (1) through (5) above. ;

NOTE: The clearance indicated with a 0.001-inch (0.025
mm) undersize bearing installed will determine if a pair
of 0.001-inch undersize inserts or some other com-
bination is needed to provide the correct clearance. For
example, if the initial clearance was 0.008 inch (0.076
mm), 0.001-inch (0.025 mm) undersize inserts would re- _
duce clearance by 0.001 inch (0.025 mm). Oil clearance
would be 0.002 inch (0.051 mm) and within specification.
A 0.002-inch (0.051 mm) undersize insert and a 0.001-

Aanch (0.025 mm) undersize insert would reduce this

clearance an additional 0.0005 inch (0.013 mm). Oil
clearance would then be 0.0015 inch (0.038 mm,).

(8) If oil clearance exceeds specification when pair
of 0.002-inch (0.051 mm) undersize inserts are installed,
measure connecting rod journal on crankshaft with mi-
crometer. If journal size is. correct (not less than 2.0934
inch or 53.172 mm), inside diameter of connecting rod is
incorrect and rod must be replaced. If journal size is
incorrect, replace crankshaft or grind journal to accept
suitable undersize bearing.

Maasurlng Bearing CIsaranco with Mleromelor

(1) Wipe connecting rod Journal on crankshaft
clean.

(2) Use micrometer to measure maximum diameter’
of rod journal at four locations. Measure diameter at
two locations 90° apart at each end of journal. ‘

(3) Examine for taper and out-of-round condition.
Correct tolerance is 0.0005-inch (0.013 mm) maximum
for both taper and out-of-round. If any rod journal is not
within specification, crankshaft must be replaced.

(4) Compare measurement obtained with Journal
diameters listed in Connecting Rod Bearing Fitting
Chart and select inserts required to.obtain specified
bearing clearance.

(1) Lubricate bearing surface of each insert with
clean engine oil.
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CAUTION: Use care when rotating the crankshaft
with bearing caps removed. Ensure the connecting rod
bolts do not accidentally come in contact with the rod
journals and scratch the surface. Bearing failure would
result. Short pieces of rubber hose slipped over the con-
necting rod bolts will provide protection during
installotion.

(2) Install bearing inserts, cap and retaining nuts.
Tighten with 33 foot-pounds (45 Nem) torque.

(3) Install oil pan using replacement gaskets and
seals. Tighten drain plug.

(4) Fill crankcase with clean oil to specified level.

PISTONS

Aluminum alloy Autothermic pistons are used. Steel
reinforcements provide strength and control expansion.
The ring land area above the piston pin provides for two
compression rings and one oil control ring.

The piston pin boss is offset from the centerline of the
piston to place it nearer the thrust side of the piston,
minimizing piston slap.

An arrow on the top surface of the piston indicates the
correct installation position in the bore. The arrow
points toward the front of engine when installed cor-
rectly (fig. 1B-82).

ARROW POINT:

» Fig. 18-82  Plstons Correctly Positioned In Cylinders

Piston Fitting

Micrometer Method

(1) Measure inside diameter of cylinder bore 2-5/16
inches (58.726 mm) below top of cylinder.
(2) Measure outside diameter of piston.

NOTE: Pistons are cam ground and must be measured
at a right angle (90°) to piston pin at centerline of pin
(fig. 1B-83).

(8) Difference between cylinder bore diameter and
piston diameter is piston-to-bore clearance.

e
T

?6%335&; ) DIAMETER
< \84.6602mm)  1ST AND

3.328 in. 2ND >
(84.5312mm) GROOVE

3.339 in.

DIAMETER ]
;s;.;;{(:?mm) RD e 0.0805 in.
.329 in, GROOVE {2.0447mm)
l (84.5566mm) - - ] 0.0795 in.
2.0193
| ——47 ( ™| croove
= S 0.1895 in, HEIGHT
| (4.8133mm)
0.188 in.
(4.7762mm) |
- MEASURE PISTON

y

AT THIS AREA
FOR FITTING

Evanl
7 N

Fig. 1B-83 Piston Measurement
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Fooler Gauge Method

(1) Remove rings from piston.

(2) Insert long 0.0005-inch (0.013 mm) feeler gauge
into cylinder bore. : '

(8) Insert piston, top first, into bore alongside feeler
gauge. With entire piston inserted in bore, piston should
not bind against feeler gauge.

(4) Repeat steps (2) and (3) above with long 0.002-
inch (0.051 mm) feeler gauge. Piston should bind.

If piston binds on 0.0005-inch (0.013 mm) gauge, pis-
ton is too large or bore is too gmall. If piston does not
bind on 0.002-inch (0.051 mm) gauge, piston may be
enlarged by knurling or shot-peening. Replace pistons
that are 0.004 inch (0.102 mm) or more undersize.

Piston Rings

The two compression rings are made of cast iron. The
oil control ring is a three-piece steel design.

Ring Fitting

(1) Clean carbon from all ring grooves. Oil drain
openings in oil ring grooves and pin boss must be open.
Do not remove metal from grooves or lands. This will
change ring groove clearances and will damage ring-to-
land seating. ,

(2) Measure ring side clearance with feeler gauge
fitted snugly between ring land and ring. Rotate ring in
groove. It must move freely at all points (fig. 1B-84).
Refer to Specifications for correct ring side clearance.

(8) Place ring in-bore and push down with inverted
piston to position near lower end of ring travel. Measure
ring gap (joint clearance) with feeler gauge fittin
snugly in ring end gap (fig. 1B-85). Refer to Specifica-
tions for correct ring gap clearance.
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Fig. 18-84 Ring Side Clearance

Fig. 18-85  Ring Gap Clearance

Installation
Refer to flgure 1B-86 for position of ring gaps when

i mstalhng rings.

(1) Install oil control rings as indicated by instruc-

uons in package. It is not necessary to use tool to install

upper and lower rails (fig. 1B- 87) Insert expander ring
first, then side rails.

TOP COMPRESSION RING

/ BOTTOM
@ COMPRESSION RING
/_._ TOP OIL

Q CONTROL RAIL
<——| ‘
\gﬁ S,
%ﬂdﬁ BOTTOM OIL
i%/comﬁm RAIL

IMAGINARY .
LINE THROUGH

CENTER - _
<=« OF PISTON
?\,c»\/}\SKIRT

. IMAGINARY LINE
PARALLEL
TO PISTON PIN

RING GAP POSITION MAY
VARY * 200 FROM
POSITION ILLUSTRATED

80124

Fig. 18-86 Piston Ring Gap Position

Fig. 1B-87 0il Control Ring Rall Installation

(2) Install lower compression ring using ring in-
staller to expand ring around piston (fig. 1B-88). W
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COMPRESSION
RING

RING EXPANDER
RECOMMENDED

Fig. 18-88 Compression Ring Installation

NOTE: Ensure upper and lower compression rings are
installed properly. Ideally, ring gaps should be located
180 degrees apart. Figure 1B-89 depicts typical ring
markings that indicate the top side of each ring.

(8) Install upper compression ring using ring in-
staller to expand ring around piston (fig. 1B-88). Posi-
tion ring gap 180° from lower compression ring.

A s s

Fig. 1B-89 Typlcal Piston Ring Markings

Piston Pins

Piston pins are press fit into the connecting rod and
require no locking device.

(1) Using Piston Pin Remover‘%‘ool J-21872 and ar-
bor press, place piston on Remover Support Tool J-
21872-1 (fig. 1B-90). '

(2) Use Piloted Driver Tool J-21872-3 to press pin
completely out of piston. Note position of pin through
gauge window of remover support.

Pin Ingpection

(1) Inspect pin and pin bore for nicks and burrs.
Remove as necessary. '

NOTE: Never reuse piston pin after it has been in-
stalled in and removed from a connecting rod.

(2) With pin removed from piston, clean and dry
piston pin bore and replacement piston pin.

J ]
l A J- - :
1218723 21872-3

J-21872-2 5

J-21872-1

GAUGE
WINDOW

J-21872-1 80048

Fig. 1B-90 Piston Pin Removal or Installation

(8) Position piston so that pin bore is in vertical
position. Insert pin in bore. At room temperature, the
replacement pin should slide completely through pin
bore without using force.

(4) Replace piston if pin jams in pin bore.

Installation

(1) Insert Pin Pilot Tool J-21872-2 through piston
and connecting rod pin bores (fig. 1B-90).

(2) Position pin pilot, piston and connecting rod on
Support Tool J-21872-1. .

(8) Insert piston pin through upper piston pin bore
and into connecting rod pin bore. :

(4) Position Piloted Driver Tool J-21872-8 inside pis-
ton pin. :

(5) Use arbor press to press piston pin through con-
necting rod and piston until pin pilot indexes with mark
on suppotrt,

NOTE: The piston pin requires a 2,000 pound (8.9 kN)
press-fit. If little effort is required to install piston pin
in commecting rod, or if rod moves along pin, replace
connecting rod.

(6) Remove piston and connecting rod assembly
from press. Pin should be centered in rod, £0.0312 inch
(0.792 mm). :

CRANKSHAFT

The nodular iron crankshaft is counterweighted ai
balanced, The crankshaft has four counterweights,
seven main bearing journals and six connecting rod jour-
nals. End thrust is controlled by the No. 3 main bearing.
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An oil slinger is located at the rear main journal,
inboard of the rear oil seal. The component parts and
“Vsrankshaft are first individually balanced and then the
uomplete assembly is balanced-as a unit:

Service replacement vibration dampers, crankshafts,
flywheels, drive plates, torque converters and clutch
components are balanced individually and may be re-

- placed as required without balancmg the complete
agsembly.

Removal or Replacement

If the erankshaft is damaged to the extent that re- -

condltlonmg is not feasible, it must be replaced. Re-

moval and installation procedures are outlined under
Cylinder Block.

Crankshaft End Play Measurement

The crankshaft end play is controlled by the No. 3
main bearing 1nserts whlch are flanged for thls
purpose.

(1) -Attach dial mdlcator to cyllnder block ‘adjacent
to No. 3 main bearing (fig. 1B-91).

. \ =
DIAL F
o INDICATOR
NUMBER A
THREE ~ ~
MAIN
' BEARING

,Flu. 18-01 - Moasiiﬂnn l:rankshaﬂ End Play

o (2) Pry shaft forward with ﬂat—bladed screwdrlver

_and.“with dial indicator stem on face of crankshaft
‘counterweight, set to zero..

(8) Pry shaft fore and aft and observe dial in- -
“icator. The end play is the difference between the high -
] »id low measurements, The correct crankshaft end play

is 0.0015 to 0.0065 inch (0.0020 to 0.0025 desired) [0.038 to
0.165 mm (0.051 to 0.064 mm desired)].

(4) If end play is not within specifications, 1nspect
ccrankshaft bearing thrust faces for wear. If wear is
apparent, replace thrust bearing and measure end play.
If end play is still not within specifications, replace
crankshaft.

NOTE: When replacing the thrust beamngs pry the
crankshaft fore and aft to align the faces of the thrust
bearings before the final trghtening. :

Crankshaft Main Bearings

The main bearings are a steel backed micro-babbitt,
precision type. The main bearing caps are numbered
(front to rear) from 1 through 7, and an arrow indicates
the forward position. The upper main bearing inserts
are grooved while the lower inserts are smooth.

Each bearing is selectively fitted to its respective jour-

- nal to obtain the desired operating clearance. In produc-
. tion, the select fit is obtained by using various sized

color coded bearing inserts as described in the Main
Bearing Fitting Chart. The bearing color code appears .

.on the edge of the insert.

. NOTE: Bearing size.is not stamped on mserts mstalled .
- during pmduc tion assembly.

. The main bearing journal size is identified in produc-
‘tion by a color-coded paint mark on the adjacent cheek
~toward the flanged (rear) end of the crankshaft, except

for the rear main journal, where the paint mark is on -

the crankshaft rear flange.

“When required upper and lower bearing inserts of
different sizes may be used as a pair. A standard size.

_.insert is sometimes used in combination with a 0.001-
", inch (0.025 mm) undersize insert to-reduce clearance by

0.0005 inch (0.013 mm).’

Example:-
Bearing Insert Pairs. .
" Insert Correct Incorrect
Upper Standard Standard
Lower 0.001-inch (0..025mm) 0.002-inch (0‘.051mm)
undersize . undersize
i 70242

. CAUTION: Never use-a pair of bearing inserts with
‘g:reater th(m»o. 001,-in,ch ( 0. 025 mm) dz'jfe*r'en'(:e m sz'ze.

CAUTION:  When replacing bea,rmg mserts ‘all the odd .

size inserts must be either all on the top (m block) or all

on the battom (in main beomng caps)

- Service replacement bearmg‘ inserts are avallable as

'palrs in the following sizes: standard, 0.001-, 0.002-,
-0.010- and 0.012-inch undersize. The size is stamped on

the back of service replacement inserts.
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" BEND HEAD TO FOLLOW

NOTE: The 0.012-inch undersize insert is not used in S
» : : 'CONTOUR OF JOURNAL

production.

Removal

7/64-INCH COTTER PIN

(1) Drain engine oil.

(2) Remove oil pan.

(8) Remove main bearing cap and insert.

(4) Remove lower insert from bearing cap.

(5) Loosen other bearing caps and insert-small cot-
ter pin in crankshaft oil hole. Fabricate cotter pin as
illustrated in figure 1B-92.

(6) With cotter pin in place, rotate crankshaft so
that upper bearmg insert rotates in dlrectlon of its lock-
ing tab.

Flg. 1B-92 Fabricated Upper Main Bearing Removal Tool

Main Bearing Fitting Chart

Bearing Insert Color Code

Crankshaft No. 1 Main Bearing
Journal Color Code and
Diameter In Inches (mm)

Cylinder Block No. 1 Main Bearing

Bore Color Code and
Size In Inches (mm)

Upper Insert Size

Lower Insert Size

Yellow —
2.5001 to 2.4996 (Standard)

Yellow — 2.6910 to 2.6915
(68.3514 to 68.3641mm)

Yellow — Standard

Yellow — Standard

24996 to 2.4991 {0.0005 Undersize)
(63.4898 to 63.4771.mm)

Yellow — 2,6910 to 2.6915
: (68.3514 to 68.3641mm)

63.5025.to 63.4898mm) Black . — 2.6915 to 2.6920 Yellow — Standard Black — 0.001-inch
0 (68.3641 to 68.3768mm) Undersize (0.026mm)
Orange - Yellow — Standard Black — 0.001-inch

Undersize (0.0256mm)

2.4986 to 2.4981 (0.0015 Undersize)
(63.4644 to 63.4517mm)

(68.3514 to0 68.3641mm)

Black — 2.6915 to 2.6920 Black — 0.001-inch Green — 0.002-inch
(68.3641 to 68.3768mm) Undersize (0.025mm) Undersize (0.051mm)
‘Black —- Yellow — 2.6910 to 2.6915 Black — 0.001-inch Black — 0.001-inch
22,4991 to 2 4986 (0 .001 Undersnze) ~ (68.3514 to 68.3641mm) Undersize (0.025mm) Undersize (0.025mm)
(88.4771 to 63.4644mm) Black — 2.6915 to 2.6920 Black — 0.001-inch- Green — 0.002-inch
) (68.3641 to 68.3768mm) Undersize (0.025mm) Undersize (0.051mm)
Green — Yellow — 2.6910 to 2.6915 Black . = 0.001-inch Green — 0.002-inch

Undersize (0.025mm)

Undersize (0.051mm)

Red —
2.4901 to 2.4986 (0.010 Undersize)
(63.2485 to 63.2358mm)

Yellow — 2.6910 to 2.6915
(68.3541 to 68.3641mm)

Red . — 0.010-inch .

~.Undersize (0.254mm) -

. Undersize (0.254mm)

Red. — 0.010-inch

NOTE: With Green and Red ‘Coded Crankshaft JournaI;, Use Yellow Coded Cylinder Block Borés Only.

60262A

- Crankshaft Connecting Rod Journal 2-6 Bearing I nsert Color Code
Color Code and Diameter in - &t -
Inches (Journal Size) Upper Insert Size i Lower Insert Size

Yellow — 2.56001 to 2.4996 {Standard) Yellow = - Standard | *Yellow . — Standard
(63.5025:t0 63.4898 mm) e

Orange  — 2.4996 to 2.4991 (0.0005 Undersize) Yellow — Standard Black — 0.001-inch Undersize {0.025mm)
(63.4898 to 63.4771 mm) o _ . T

Black — 2,4991 to 2.4986 (0.001 Undersnze) Black  — 0.001-inch Undersize (0.026mm] | Black ~ 0.001-inch Undersize (0.026mm)
(63.4771 to 63.4644 mm) ) ' - )

Groen  — 2.4986 to 2.4981 (0.0015 Undeérsize) | Blatk  — 0.001-inch Undersize (0.026mm)| Green —0.002-inch Undersize (0.051mm)
(63.4644 to 63.4517 mm) ol , o

‘Red — 2.4901 to 2,4986 (0,010 Undersize) Red —0.010-inch quer.si.ze‘v(o.25‘4h1m) Red  — 0.010-inch Undersize (0.254mmf

) (63.2485 td 63,2368 mm) o B - ‘

T

602628
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Crankshaft Connecting Rod Journal 7
Color Code and Diameter in

.Bearing Insert Color Cd‘dé" s

Inches (Journal Size)

. Upper Insert Size .

Lower Insert Size

(63.4492 to 63.4365 mm)

Yellow  — 2.4995 to 2.4990 (Standard) Yellow —.Standard - Yellow — Standard
(63.4873 to 63.4746 mm) T -
Orange  — 2.4990 to 2.4985 (0.0005 Undersize) Yellow" " —'Standard Black _ 0.00%-inch' Undersize (0.025mm)
_ (63.4746 10 63.4619 mm) _ U g y
Black — 2.4985 to 2.4980 (0.001 Undersize) Black = 0,001-inch Undersize (0.025mm)| Black — 0.001-inch Undereizé (0.025mm)
(63.4619 to 63.4492 mm) o 2 | ‘ , LR
Green  — 2.4980 to 2.4975 (0.0015 Undersize) Black  —0.001-inch Undersize (0.025mm)|.Green — 0,002-inch Undersize (0.051mm)

Red ~ 2.4895 to 2.4890 (0.010.Undersize) Red,
. (63.2333 to 63.2206 mm) )

— 0.010-inch Undersize (0.254mm)| Red

= 0.010:inch Undersize (0.254mm)

NOTE: Because there is no hole i m the number 4 mam
Journal, use a tongue depressor or similar soft faced tool
to remove the bearing (fig. 1B-93). After ‘moving 'the
insert apprommately one inch (25.4 mm), the insert can
be removed by applying pressm'e under the tab. i

- UPPER MAIN [
| BEARING
INSERT

_ DEPRESSOR |

Fig. 18-93  Removing No. 4 Wain Bearing Insert -

(7) In"the same manner described above, remove
remaining bearings one at a time for inspection.

Inspection

(1) Wipe lower insert clean and inspect for abnor-
mal wear pattern and for metal or other foreign mate:
rial imbedded in lining.  Normal main bearmg wear
pattern is illustrated in figure 1B-94. '

- »N OTE: If the crankshaft journal is scored, remove the!
vngme for cmnlcshaft repair.

(2) Inspect back of insert for fractures, scrapings’ or
irregular wear pattern.

WOI‘n [N

60262C

LOW AREA
IN BEARING

HEAVIER WEAR |
PATTERN ON
LOWER INSERT

o Flg IB-94 Normal Maln Bearing Waar Pallorn

(3) Inspect locking tabs for damage. -
(4). Replace bearmg inserts that are damaged or

ot

Maasurlnu Boarlng clnaranco with Plastlgags [crankshaﬂ Installodl

’

NOTE° Mea,sure cleamnce of one bea/rmg at t'l/me. All
other bearings must remain tzghtened

* (1) Remove main bearing cap and msert o
~.(2) .Clean 1nsert and exposed portlon of crankshaft
Journal :

< (8) Place strip of Plastlgage across full w1dth of
bearmg insert, :

. (4) Install bearmg cap and tlghten bolts W1th 80
foot-pounds (108 Nem) torque.

(5) Remove bearing cap and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope (fig. 1B-95). Correct
clearance is 0.001 to 0.003 inch (0.025 to 0.076 mm) . The
Plastigage should maintain same size across entire
width-of insert. If size varies, it may indicate tapered
journal or foreign material trapped behind insert,”
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Flg. 1B-95 Measuring Main Bearing Clearance with Plastigage

NOTE: Do not rotate crankshaft. Plastigage will shift,
resultmg in inaccurate indication. Plastigage must not
crumble. If bmttle obtain fresh stock.

(6) If correct oil clearance is 1nd1cated bearlng fit-
ting is not.necessary. Remoye Plastigage from crank-
shaft-and bearing and proceéd to Installation.

(7) If oil clearance exceeds: speclflcatlon install pair
of 0.001-inch (0.025 mm) undersi abcarmg inserts and
measure clearance ag’ descr' ed in steps (4) through (6)
above. '

CAUTION: Ne'ver use a pom' oj nserts that differ more
tham(me beomng size as a pair. For example; do not use a
standard. upper ‘and 0.002- mch (0 051 mm) undersize
lower mse'rt SR

NOTE: The clearance mdwated with the 0.001-inch
(0.025 mm) undersize inserts installed will determine if
the pair of 0.001-inch (0.025 mm) undersize inserts or
some other combination will provide the correct, clear-
ance, For example,, if the clearamce was 0.0085 inch
(0.089 mm,) omgmally, a pair of 0.001-inch (0.025 mm)
undersize tmserts would reduce the clearance by 0.001
inch (0.025 mm). Oil clearance would be 0.0025 inch
(0.064 mm) and-within specification. A-0. 002:incki (0:051
mm) undersize insert and a 0.001-inch (0.025 mm) un-
dersize insert would reduce this clearance an additional
0.0005 inch (0.018 mm). and the oil clearance would be
0.002 inch (0.051 mm).

(8) If oil clearance exceeds specification using 0.002-
inch (0.051 mm) undersize bearing inserts, measure
crankshaft journal with micrometer. If journal size is
correct, crankshaft bore in cylinder block may be ‘mis-
aligned, which requires cylinder block replacement or
machining to true bore. If journal size ig less than 2.4981
inch (63.4517 mm), replace crankshaft.or grmd to accept
suitable undersize inserts. o

_Measuring Main Bearing Journal with Micromeler (Crankshatt Reinoved)

(1) Clean main bcanng,}ournal _

(2) Measure maximum diameter of journal w1th mi-
crometer. Measure at two locations 90 degrees apart at
each end of journal. ‘

(8) Compare measurements: obtained with journal

-diameters listed in Main Bearing Fitting Chart and se-

lect inserts required to obtain  specified bearln;*
clearance.

Installation '
(1) Lubricate bearing surface of each insert with

“clean engine oil.

(2) Loosen all main bearing caps and install main

* bearing upper insert(s).

(8) Install lower insert(s) and main bearing caps.

_ Tighten bolts with 40 foot-pounds (54 Nem) torque. Then

tighten with 70 foot-pounds (95 Nem) torque. Finally,
tighten with 80 foot-pounds (108 Nem) torque. Rotate
crankshaft after tightening each main bearing cap to
ensure it rotates freely

NOTE When ms tallmg a cranlcshaft it (crankshaft
plus bearing inserts), measure each bearing with Plasti-

~ gage to determine if fit is correct.

~ (4) Install oil pan, usmg replacement gaskets and
seals Tlghten dra1n plug.. :
T L.ere nkcase w1th clean lube o1l to. spec1f1ed

Iloar;Maln.’,Bearmg 0|I Soal

The rear. mam bearmg crankshaft 011 seal consists: of
two. piéces of neOprene with a single lip that effectively
seals the rear”of the crankshaft. To ensure leak-free
operatlon, replace the upper and lower seal halves m\

(2) aRemove 011 pan ~ ' o
~-(3)-'Remove Tedr ’fham bearmg cap and d1scard
lower seal; :

@ Loosen all remalnlng main bearing caps A

" () Tse brass drift and hammer to tap upper seal
unt;ll seal'protrudes enough ‘to permlt pulling it out
completely

(6) Remove oil pan front and rear neoprene oil seals
and oil pan side gaskets,

(7) Clean gasket surfaces of oil pan and engine
block. Remove all sludge and residue from oil pan sump.

(8) Clean main bearing cap thoroughly to remove
all sealer.

Installation

(1) Wipe - seal surface of crankshaft clean and
llghtly coat with engine oil.

- (2) Coat lip of seal with engine oil.

(3) Install upper:seal into engine block. -

NOTE: Lip of seal must face toward front of engine.

(4) Coat both sides of lower seal end tabs with R
silicone (Jeep Gasket-in-a-Tube, or equlvalent) .Use care
to prevent applying sealer to lip of seal.
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~BOTH SIDES OF SEAl. '

(6) Coat outer curved surface of lower seal with
soap and lip of seal with engine oil. .
(6) Install seal into cap recess and seat it flrmly
(7) Coat both chamfered edges of rear main bearing
cap w1th RTYV silicone sealant (fig. 1B- -96).

LIQUID
SOAP ON

E”:GNE OIL ON OUTSIDE

RTV SILICONE
SEALANT ON TOP
-AND BOTTOM OF

RTV SILICONE SEALANT

RTV
SILICONE SEALANT
ON %HAMFERED

EDGES 41904

Fig. 18-96  Rear Main Oil Seal and Cap Installation

" CAUTION: Do not apply sealer to cylinder block mat-

ing surfaces of rear main bearing cap because bearitg
clearance would be affected. »

(8) Install rear main bearing cap.
(9) Tighten all main bearing bolts in steps with 40

'-70 and 80 foot-pounds (54, 95 and 108 Nem) torque.

g r\
/
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© (10) Install oil pan using replacement gaskets. and :

seals Tighten drain plug.
(11) Fill crankcase with clean oil to spec1f1ed dxpstlck
level

Vibration Damper and Pullo‘y

The vibration damper is balanced independently and
then rebalanced as part of the complete crankshaft
assembly

‘Do not attempt to duplicate the’ vibration damper
balance holes when installing a service replacement. The
vibration damper is not repalrable and i is serviced only
as a complete assembly. : '

Ilnmoval

(1) Remove drive belt(s).

(2) Remove three retaining bolts and separate Vi-
bration damper pulley from vibration damper.

(3) Remove vibration damper reta1n1ng screw and
washer. v

(4) Use Vibration Damper Remover Tool J-21791 to
remove damper from crankshaft (fig. 1B-97).

- ON CHAMFERED EDGES

ENGINES

J- 21791 .

WRENGH o
W O . a8

Fig. 18-97  Vibration Damper Removal

(2) Install vlbratlon damper retaining screw and
washer. Tighten screw . with 80 foot- pounds (108 Nem)
torque

“(3) Install’ ‘damper pulley with retaining bolts
T1ghten bolts with 20 foot-pounds (27 Nem) torque.

-.(4) Install drive belt(s) and tighten to spec1f1ed ten-
sion. Refer to Chapter lC Cooling System YT

FlywhooI/Drwo Plate and Hing Gear Assembly

. The ring gear ‘can be replaced only for vehlcles

: equ1pped with manual transmission. The ring gear is

‘welded to and balanced as part of the converter drive
plate on vehicles with automatic transmissions. The en-
tire drive plate and ring gear assembly must be replaced
on automatic transmission equipped vehicles.

Ring Gear Replacement (Manual ;Transmisslon)

(1) Position flywheel on arbor press with steel
blocks equally spaced around perimeter and under ring
gear.,

(2) Press flywheel through ring gear

NOTE: Ring gear can also be removed by breaking
with chisel,

NG Apply heat to expand inside diameter of replace- :
ment ring gear.
(4) Press flywheel into replacement rmg gear

NOTE: On. manual tronsmission equipped vehicles, the
Slywheel is balanced, as an individual componentiand also
as part of the crankshaft - assembly. Do not attempt to
duplicate original flywheel balance holes when wnstalling
a service replacement. Service ﬂywheels are balanced
during manufacture.
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Disassembly

(1) Remove engine as outlined within Engine
Removal.

(2) Place engine assembly on engine stand.

(3) Remove intake and exhaust manlfolds

(4) Remove cylinder head cover.

(5) Remove bridge and pivot assembhes and rocker
arms. Back off each capscrew one turn at'a time to avoid
damagmg the bridge. =~ .

. (6) Remove push rods.

(7) Remove cygk\mder head and gasket

(8) Remove valve tappets.

(9) Remove drive pulley and vibration. damper.-

(10) Remove timing case cover.

(11) Remove timing chain and sprockets

(12) Remove camshaft,

(18) Position pistons, one at a tlme, near bottom of
stroke and use a ridge reamer to remove any ridge from
top end of cylinder walls.

(14) Remove oil pan and gaskets.

.(16) Remove oil pump.

(16) Remove connecting rod bearing caps and inserts
‘and retaln in same order as removed.

NOTE: Con'nectmg rods and caps are stamped wzth the
number of the corresponding cylinder.

-(17) Remove piston and connecting rod assemblies
through top of cylinder bores.

NOTE: Ensure -that the connecting rod bolts do not
scratch the connecting rod journals or cylinder walls.
. Short pieces of rubber hose slipped over the rod bolts
will prevent damage to the cylinder bores and
crankshaft.

(18) Remoye main bearing caps and inserts.
(19) Remove crankshaft.

Cylinder Bore Reconditioning
Measuring Cylindar Bors

Use a bore gauge to measure the cylinder bore (fig.
1B-98). If a bore gauge is not available, use an inside
mlcrometer

(1) Measure cylinder bore crosswise to block near
Atop of bore. Repeat measurement at bottom of bore.

*(2) Determine taper by subtracting smaller dimen-
sion from larger dimension.

(8) Turn measuring device 120° and repeat step (1).
Then turn another 120° and repeat measurements.

(4) Determine out-of-round by comparing differ-
-ence between measurements taken 120° apart.

If the cylinder taper does not exceed 0.001 inch (0.025
mm) and the out-of-round does not exceed 0.001 inch
(0.025 mm), the cylinder bore may be trued by honing. If

- '80304

Fig. 18-98 Measuring cyllndor Bore with Boro Gauge

the cylinder taper or out-of-round condition exceeds
these limits, bore and then hone the cylinder for an
oversize piston.

Resurfacing Cylinder Bore

CAUTION: Do not use rigid type hones to remove cyl-
inder wall glaze. A slight amount of taper always exists
in cylinder walls after an engine has been in service for a
period of time.

(1) Use expanding hone to true cylinder bore and to
remove glaze for faster ring seating. Move hone up and
down at sufficient speed to produce uniform 60° angle
crosshatch pattern on cylinder walls. Do not use niore
than ten strokes per cylinder (a stroke is one down and
one up movement).

CAUTION: Protect engine bearings and lubrication
system jrom abrasives.

(2) Scrub cylinder bores clean with solution of hot
water and detergent.

(3) Immediately apply light engine oil to cylinder
walls. Wipe with clean, lint-free cloth.

Assemhly

(1) Install upper main bearing inserts in cylinder
block.

(2) Install crankshaft.

(8) Install lower main bearing inserts and caps. Ap-
ply oil to insert before installing. Tighten bolts in steps
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of 40, 70 and 80 foot-pounds torque (54, 95, 108 Nem).
Plastigage all inserts if replacement inserts or crank-
shaft have been installed.

"(4) Clean cyhnder bores thoroughly. Apply light
film of clean engine oil to bores with clean, lint-free
cloth. V

(6) Install piston rings on piston. Refer to Piston
Rings for procedure.

- (6) Lubricate piston and rings w1th clean engine oil.

(7) Use Piston Ring Compressor Tool J-5601 to in-
stall connecting rod and piston assemblies through top
of cylinder bores (fig. 1B-82).

NOTE: Ensure that connecting rod bolts do not scratch
the connecting rod journals or cylinder walls. Short
lengths of rubber hose slipped over the connecting rod
bolts will provide protection during installation.

* (8) Apply oil to inserts. Install connecting rod bear-

“ing ‘inserts -and caps in same location as removed.

Tighten retalnmg nuts with 33 foot-pounds (45 N'm)
torque,

NOTE: 0il squirt holes in connectmg rods must face
camshaﬂ

ENGINES 1B-63

(9) Install oil pump with replacement plckup tube
and screen assembly,

" (10) Install oil pan using replacement gaskets and
seals, Tighten drain plug.

(11) Install camshaft and timing cham—sprocket
assembly.

(12) Install timing case cover.

'(13) Install vibration damper and drive pulley

(14) Install valve tappets.

(15) Install gasket and cylinder head.

(16) Install push rods.

(17) Install rocker arms and bridge and pivot assem-
blies. Loosely install capscrews at each bridge, then

tighten capscrews alternately, one turn at a time, to
avoid damaging or breaking bridge.

(18) Install cylinder head cover, usmg s111cone (RTV)
rubber sealant,.

(19) Install intake and exhaust manlfolds

(20)- Remove.engine from engine stand.

(21). Install engine assembly as outlmed ‘within En-
gine Installation. .

SPECIFICATIONS
S|x -Cylinder Engine Specmcahons B o
(USA) (METRIC) (USA) (METRIC)
Inches Millimeters Inches Millimeters:
Unless Unless Unless Unless.
Otherwise - Otherwise Otherwise Otherwise -
Specified Specified Specified Specified
TypPe .. In Line, OHV, Six-cylinder Connecting Rods s Y
Bore . .................. 3.75 : 95,25 Total Weight (less bearings) . . . . . . . 695-703 grams
Stroke . . ... ... . L. 3.895 98.93 Total Length (center-tocenter) . . . . . 5.873-5.877 149.17-149.28 -
Displacement . . . ............ 258 cubic inches 4.2 liter Piston Pin Bore Diameter ... ... ... 0.9288-0.9298  23.59-23.62 -
Compression Ratio .. . . ........ 8.6:1 Connecting Rod Bore (less bearings) . . 2.2085-2. 2080 66.09-56,08
Compression Pressure. . . . ... .. .. 120-150.psi - 827-1034 kPa Bearing Clearance . .. ... ...... 0.001-0.003 0.03-0.08
- Maximum Variation Between ‘ . - (0.0015-0,002 (0.044-.05
- Cylinders. . .. i L 30 psi 206 kPa preferred) preferred)
- FiringOrder. ... ... .. .. 16-3-6-2-4 Side Clearance . . ............ 0.010-0.019 0.25-0.48
. Taxable Horsepower .., ....... 33.75 Bhp_. " 262 kW Maximum Twist . ., . ... ...... 0.001: per inch 0.025 per
Fuel ' ..o " unleaded o ' , 254 mm
‘ " MaximumBend . ... ... ..., 0.0005 0.0127 per
. per inch 254 mm
Camshaft : Crankshaft :
Fuel Pump Eccentric Diameter . . . . . 1.615-1.625 41.02-41.28 EndPlay ................. 0.0015-0.0065 0.038-0.165 .
Tappet Clearance .. .......... Zero Lash (Hydraulic-tappets)  Main Bearing Journal Diameter . 2.4996-2.56001 63.489-63.502
EndPlay ................. Zero (engine operating) Main Bearing Journal Wudth .
“Bearing Clearance .. .......... 0.001-0.003 0.026-0.076 No. 1 ... . e 1.086-1.098 27.68-27.89
Bearing Journal Diameter No.3 ... ... . .. 1.271-1.273  ~ 32.28-32.33
No. 1 o 2.029-2.030 51.54-51.66 No.2466-7 . ............ -1.182-1.188 30.02-30.18
NOC2 L 2,019-2.0200 - 51.28-61.31 Main Bearing Clearance . ..... ... 0.001-0.0025 0.03-0.06
No.3 . ... ... .. 2.009-2.010 " 51.03-561.05 : {0,002 (0.051
No.4 ... ... ... .. ... 1.999-2,000 - " 60.78-50.80 preferred) preferred)
Base Circle Runout . .......... 0.001 {max) 0.03 (max) Connecting Rod Journal Diameter . 20934-2.0955  63.17-53.23
Cam Lobe Lift, ... .. Yoot e e 0.253 6.43 Connecting Rod Journal Width 1.070-1.076 27.18-27.33
Valve Llft .................. 0.405 10.29 Maximum Out-of-Round o X v
Intake Valve Timing ' Lo (All Journals) . .......... ", 0.0005 0013
S Opens. L 9° BTDC Meximum Taper (Al Journals) 0.0005 0.013
Closes. . .o vviv i et 73° ABDC :
Exhaust Valve Timing
Opens. . ................ 57° BBDC Cylinder Block
Closes. . .. .............. 25° ATDC ' Deck Height. . . ., i i s e e 9.487-9.493 240.97-241.12
ValveOverlap . . . . ........... 34° Deck Clearance , . .. ., ... . 0.0148 0.376
Intake Duration. . .. .......... 262° : - (below'block)  (below block)
Exhaust Duration. . ... ........ 262° c

60263A
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e Six-Cylinder Engine Specifications (Continued)

(USA) (METRIC) (USA) (METRIC)
Inches Millimeters Inches Millimeters
Unless Unless Unless Unless
Otherwise Otherwise Otherwise Otherwise
Specified Specified Specified Specified
Cylinder Block (cont’d.) Piston Ring Side Clearance
Cylinder Bore Diameter (standard) . 3.7501-3.75633  95.253-95.334 No. 1 Compression . . . . ..... 0.0017-0.0032  0.043-0.081
Maximum Taper . . ... ..... 0.001 0.025 (0.0017 (0.043
Maximum Out-of-Round . . . : . 0.001:. 0.025 preferred) preferred)
Tappet Bore Diameter. . . . .. ... 0.9055-0.9065 23.000-23.025 " No.2 Compression . .. ...... 0.0017-0.0032  0.043-0.081
Cylinder Block Flatness . . ... .. 0.001/1-0.002/6° 0.03/25-0.05/152 710.0017 " (0.043
: (0.008 max) (0.20 max) . preferred) preferred)
QilControl . . . ... .. ... ... 0.001-0.008 0.03-0.20
(0.003 (0.08
o preferred) preferred)
Piston Ring Groove Height L ) i
‘Compression (both) .. . . . ... 0.0795-0.0805  2.019-2.045
Cylinder Head P' Qil Con.trGoI .. D .......... 0.188-0.1895 4.78-4.80
Combustion Chamber Volume . . . 64.45-67.45¢cc iston Ring Groove Diameter :
Valve Arrangement ... . . . . . . . . El-E-IE-EI-EI- E Np. landNo.2 .. ... ...... 3.324-3.329  84.43-84.56
Valve Guide 1D {Integral) . . . ... 0.3735-0.3745  9.487-9.512 _OilControl . .. v v 3.320-3.339 - 84.56:84.81
Valve Stem-to-Guide Clearance . . . 0.001-0.003 0.03-0.08 Piston P!n Bore Diameter. . . . ... .. 0,9308-0.9313 23.642-23.655
Intake Valve Seat Angle ........ 300 Pistan Pin Diameter . . . . ... .. .. 0.9304-0.9309 23.632-23.645
Seat Angle . ..... : 44 50 Piston-to-Pin Clearance . . . . ... .. 0.0003-0.0005  0.008-0.013
Valve Seat Exhaust Valve Width . . . 0.040-0.060 1.02-1.62 loose loose
Valve Seat RUnout. . . .. ... ... 0.0025 0.064 {0.0008 (0.013
Cylinder Head Flatness . . . . . . . . 0.001/1-0.002/6 0.03/25-005/152 o ) preferred) preferred)
{0.008 max) {0.20 max) Piston-to-Pin Connecting Rod . . . . . 2000 Ibf 8.9kN
) press-fit pross-fit
Lubrication System ]
Engine Oil Capacity . . . ....... (Ad d5 1‘*;3:; with ?At';:;tgr; Rocker Arms, Push Rods and Tappets '
filter change) liter with filter Rocker Arm Ratio. .~ ......... 1.6:1
_ . 9 h ) Push Rod Length . .. ......... 9.640-9.660 244.856-245.364
L g : . change Push Rod Diameter . . .. ....... 0.312-0.315 7.92-8.00
Normal Operating Pressure . . . . . . 13 psi at 600 rpm;  89.6 kPa at Hydraulic Tappet Diameter . . . . . . 0.904-0.9045 22.962-22.974.
i s 37-75 psi 600 rpm; Tappet-to-Bore Clearance . . . . . . . 0.001-0.0025  0.03-0.05
B . (max) at 255.1-617.1
& 1600+ rpm kPa (max) at
L © 1600+ rpm
Oll'Pressure Release " . . ... .... 75 psi (max)- 517.1 kPa (max)
Gear-to-Body Clearance (Radjal) . 0.002-0.004 0.051-0.102
‘ (.002 “(.051 _ Valves
) preferred) preferred) Valve Length '
Gear End Clearance, Plastigage . . .. 0.002-0.006 0.051-0.152 (Tip-to-Gauge Dim. Line). . . . . . 4.7895-4.8045 121.853-122.034
' i (0.002 (0.051 Valve Stem Diameter . . . . ... ... 0.3715-0.3725  9.486-9.462
: preferred) preferred) Stem-to-Guide Clearance . . . . . ... 0.001-0.003 * 0.03-0.08
Gear End Clearance, Feeler Gauge. . .  0.004-0.008  0.1016-0.2032 Intake Valve Head Diameter . . . . . . 1.782-1.792  45.26-45.52
(0.007 (0.1778 Intake Valve Face Angle . . . .. ... 290
prefgrred) preferr’ed) Exhaust Valve Head Diameter . . . . . 1.401-1.411 35.59-35.84
Exhaust Valve Face Angle . . .. ... 440
Maximum Allowable Removed for
. Tip Refinishing . . ... ... ... 0.010 0.26
Pistons o
Weight {less pin) . . . . . ........ 510-5614 grams
Piston Pin Bore Centerline-to-Piston
TOP v v 1.651-1.655 . 41.94-42.04 Valve Springs .
Piston-to-Bore Clearance . . ... ... 0.0009-0.0017 0.023-0.043 . Free Length . .. .o vv v vnnn o 1.99 approx.  50.55 approx.
(0.0012-0.0013 (0.030-0.033 Spring Tension .
. preferred) preferred) Valve Closed.. . ..o o oo v e« 64-72 Ibf 285-320 N
. 4Piston Ring Gap Clearance — , . at 1.786 . ‘at45.4
. 1Compression (both) . ........ 0.010-0.020 0.26-0.51 ValveOpen. . .. .o .o vvv o 188-202 Ibf 836-898N
" Piston Ring Gap Clearance — S at 1.411 -at 35.84
Oil Control Steel Rails . . . . ... 0.010-0.025 . 0.26-0.64 Inside Diameter . . ... .. ... ... 0.948-0.968 = 24.08-24.59
' 602638

Six-Cylinder Engine
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Torque Speciﬁcétions

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torque should be used for checking a pre

Air Injection Tube-to-Manifold . . . ........... e e e e ey
Air Pump-to-Bracket ., . . . . TR T T T T e e e
Air Pump Brackets-to-Engine (A C Compressor or Pedestals) ...............
Air Pump Adjusting Strap-to-Pump. . . ... ........ S T TP
Alternator Pivot Boltor Nut, . . . . . . oo vy v s, P e e e e e
Alternator Adjusting Bolt . . . . . v\, v i e e Y
Alternator Mounting Bracket-to-Engine ......... e e eV e v e s Ve e
Alternator Pivot Mounting Bolt-to-Head . . , . . ... ...... e .
Block Heater Nut. . . ... ... .......,. G e e e
Camshaft Sprocket Screw e e e e e e e e e e e
Carburetor Hold-Down Nuts. ... . ...y v vy v ie s vars cn care e e e e
Coil Bracket-to-CylinderHead. . . .. ..... T T T T
Connecting Rod Bolt NUES, . .0 v oo v oo e e e e s e
Cylinder Head Capscrews ..., .. . . v ooy v st ns . e e e
Cylinder Head Cover Nuts . . . . . e e e e e e e,
Crankshaft Pulley-to-Damper . . . ., ....,.... e e e e e e e
Clutch Housing Spacer-to-Block Screws e e e e e e e e e e e e
Clutch Housing-to-Block Screws (top) . N T T
Clutch Housing-to-Block Screws (bottom) ....... .
Differential Housing to Left Engine Mountmg Bolt... . .0V, i
Distributor Clamp Bracket Screw. . . . . . .- . e e e e e Pt RS R
Drive Plate-to-Converter Screw . . ..., . v v's s v u s et e P
EGR Vaive TubeWuts . . ., . . v v v vv v .. P e e e e e e e e e e e e
EGRValve. .. ... .... G e, e e e e e
Exhaust Manifold Bolts ., ... .. .., ..o 0, e
Exhaust Pipe-to-Manifold . .. ... ..:i.... O S S S
Fan and Hub Assembly Bolts , ... .. ... .;%.... B
Flywheel or Drive Plate-to-Crankshaft-. . . . .".. %" . ., ., . S e e
Front Crossmember-to-Sill, ! e
\Front Support Bracket-to- Block ...... P
‘Front Support Bracket-to-Block (Eagle):. ., . . i\ v vu 'ty i
Front Support Cushron-to Bracket ., . . . . F T e

Idler Pulley Bearing Shaft -to-BracketNut . . . . .......... '
Intake Manifold Coolant Fittings. . .. ..... ...

Intake Manifold Heater Screws . .. . ... .. ... .5% .,
Intake Manifold Screws . . .. ... B O S
Main Bearing Capscrews - . . . .. ... . .t .
Oil Filter Adapter.. . . ..., .. ... '
Qil Pan DrainPlug , . . ... ....... e e e e e e e e e e e
Oil Pan Screws — 1/4 inch — 20. . . B
Oil Pan Screws —5/161inch — 18, . . . .. .................. ... .. ..
Oil Pump Cover Screws. . . . . .. :
Oil Pump Attaching Screws (Short) ...... e e e T
Oil Pump Attaching Screws (Long). . . .. .. .. e T e i e e
OxygenSensor . ... ....... . .... Ve
Power Steering Pump Adapter Screw
Power Steerunq Pump Bracket Screw

Power Steering Pump Pressure Hose Nut. e e e e e Vel
Power Steering Pump Pulley Nut . F .
Rear Crossmember-to-Side Sill Nut . T T e
Rear Support Bracket- to-Transmlssuon i e e e e
Rear Support Cushion-to-Bracket. . . . . . . el e
Rear Support Cushion-to-Crossmember . . . . ................. .
Rocker Arm Assembly-to~Cyl|nder Head. . .. ................
SparkPlug. . .............. e e e e e e e e e e e D
Starter Motor-to-Converter HousingBolt . . ........ R T
Timing Case Cover-to-Block Screws - « « « v v v v v v oo v e nn .. e e e et e e
Timing Case Cover-to-Block Studs .+ . . .« ..o W v u . u. .. S e e .

~Thermostat Hou5ing_ Bolt: « v« v v v i C e e e e e e

fibration Damper Bolt (Lubricated) « « «:e v ¢ . ... ... R I

Water PumpBolt «.......... L o
All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified..

USA (ft-lbs)
. . Service
Service In-Use '
Set-To Recheck
Torque Torque
20 156-20
20 156-22
25 18-28
20 ~16-22
28 20-35
18 15-20
28 23-30
33 30-356
20 in-lbs 17-25 in-lbs
50 45-65
14 12-20 .
14 10-18
33 30-35
85 80-90
28 in-lbs 25-31 in-lbs
20 16-25
12 9-16
27 22:30
43 3747
40 35-50
13 - © 10-18
22 20:25
30 25-35
13 9-18
23 18-28
20 16-25
18 12-26
105 96-115
65 55 min.
35 25-40
45 40-50
33 27-38°
%y 3045
16 1319 °
50 35-60
7. 49
33 -28-38
20 15-25
7 '5-9
23 18-28
80 75-85
48 . 42-55
30 25-35
7 59
1 9-13
70 in-lbs 60-80 in-|bs
10 .8-13
17 12-20
356 32-38 .
23 18-28
43 37-47
28 25-35
38 30-45
58 40-65
30 20-35
33 © 27-38
30 25-35
18 12-25
19 16-26
" 7-15
18 13-25
5 " 4-8
16 13-19
13 10-18,
80 70-90
13 9-18

N

f
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-tightened )tem.

Metric (N-m)

Service

Set-To

Torque
27

Service
In-Use
Recheck
Torque
20-27
20-30
24-38

20-30
27-47
20-27
31-41
41-47
2-3
61-75
16-27
14-24
4147
108-122
2.8-3.6
20-34
12-20
3041
50-64
47-68
14-24
27-34.
34-47
12-24:
24-38
20-34
16-34
129-156
;.75 min,
©-34-54
34-54
36-52
41-61
18-26
- 47-81

3852
20-34
712’
24-38
101-115

5775

3447
7-12

1218,

79
11-18
16-27

4352

24-38
50-64
34-47
4161 "
54-88
27-47°
37-52
34-47
- 16-34
'22-35
10-20
18-34

5-11
18-26
14-24
95-122
- 12-24

Refer to the Standard Torque Specifications and Capscrevrv‘ Markings Chart in Chapter A of this manual for any torque ;becifications not listed above.

60264B"
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EIGHT-CYLINDER ENGINE
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Cylindor Heads and Covers 1B-81 Short Englne Assembly (Short Block) 1B-67
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‘Engine Installation 1B-69 Timing Case Cover ~ 1B-77

~ Engine Mounting 1B-67 _ ~ Timing Chain  1B-79

Engine Removal 1B-68 Valves and Actuating Components  1B-69

Flywheol/Drive Plate and Ring Gear Assembly 1B-98 Vibration Damper and Pulley 1B-98
W

GENERAL

The 360 (6 liters) CID engine is a 90-degree V-8 cylin-
der design incorporating overhead valves (figs. 1B-99
and 1B-100). The cylinders are numbered from front to
rear: 1-3-5-7 on the left bank and 2-4-6-8 on the right .
bank. The cylinder firing order is 1-8-3-6-5-7-2.

41920

Flg. 1B-99  Sectional View of Eight-Cylinder Englne Assembly

60487

The crankshaft, supported by five two-piece main Fi. 18-100  Typlcal Elght-Cylinder Engln Assombly
bearing inserts, rotates in a counterclockwise direction
as viewed from the rear. The camshaft is supported by
five one-piece, line-bored bearings. EIl[]lIlll Idontification

Bridge and pivot assemblies control movement of in- The cubic-inch displacement numbers are cast into
take and exhaust rocker arms and are paired by both sides of the cylinder block. These numbers are

cylinder. Co located between the engine mounting bracket bosses.
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Enulno Type and Bulld Date I:ode

The engine Type and Build Date Code is located on a
plate attached to the right bank cylinder head cover (flg
'1B- 101)

- 80003

Flu 18- lol Ennlno Tvpe and Bulld Dals l:ode locatlon

The code numbers 1dent1fy the year month and day
that the engine was built. The code letter ldentxfles the
cubic mch dlsplacement number of carburetor venturi

- and compression ratio.

The example code identifies a 360 CID (6 hters) englne |

with 2V carburetor and 8.25:1 compressxon ratio, bullt on
x October 15, 1981 , .

. Engme Type and Build Date (:ode L

ENGINES  1B-67

Oversize or Underslze Components Code

cyllnder bore 0. 010 |nch
(0.2564mm) oversize

Slngle Letter B

Single Letter M main bearings 0.010-inch

(0.254mm) undersize

conneoting rod bearings 0,010-inch

Single Letter F
(0.254mm) undersize

Double Letters PM main and connecfihgv'rod béarings B
‘ 0.010-inch {0.254mm) undersize

camshaft bearing bores 0.010-inch
(0.264mm) oversize

SHORT ENGINE ASSEMBLY (SHORT BLOCK)

A service replacement short engine assembly (short
block) may be installed ‘whenever the original engine
block is damaged beyond feasible repair. A short engine
assembly consists of an ‘engine block, piston and con-
necting rod assemblies, crankshaft, camshaft, tlmlng
sprockets and chain. When installing a short engine
assembly, always install a replacement oil pump pickup
tube and screen assembly.

. Single Letter C

60258

NOTE: ‘Short.engine assemblies include a replacement
engine type and build date code plate. Remove the origi-

“nal plate and attach the replacement plate to mght cylin-

der head cover.

ENGINE MOUNTING

Installation includes transfer of requ1red component‘«
parts from the worn or damaged original engine. Follow

the appropriate procedures for cleamng, inspection and

tlghtemng as outhned in thlS sectlon .
Resilient rubber mounting cushlons support the en-

Letter -’Co’mpressien - gine and transmission at three points. A cushion is lo-
CID : Carburetor s S .
Code ) : " Ratio cated at each side on the centerline of the eéngine. The
- rear is supported by a cushion between the transmission
N 360 v S 8.95:1 extension housing and. the rear. support erossmember ..
: : (fig. 1B-102).. R
st 2nd and 3rd ath - | -5th and 6th
Character Characters Character Characters
{Year). (Month) . (Engine Type) | . = {(Day)
1-1981 g R
1982 01-12 N 01 -»_31
EXAMPLE:—1-10"N—15 60265 ppont.

Oversize or Undersize Componants

It is sometimes necessary to machine all cylinder
bores 0.010-inch (0.254 mm) oversize, all crankshaft
main bearmg Journals 0.010-inch (0.254 mm) undersize,
all connecting rod journals 0.010-inch (0.254 mm) under-
size, or all camshaft bearmg bores 0.010-inch (0.254 mm)
oversize: If so, the engine has a single or double letter

- -~ code stamped: adjacent to the Engine Type and Build

)Date Code:on the plate attached to the right bank cylin-
der head cover. The-code is explained in-the Oversize or
Undersize Components Code chart.

CUSHIONS'

__\RESTRICTOR
PLATES

- . : 042579

Fig. IB 102 Typlcal Englns Mounting
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Removal or replacement of any cushion may be ac-
complished by supporting the weight of the engine or
transmission in the area of the cushion.

2 INCH X 2 INCH X 6 INCH

(2)9/16 INCH — 12 NUTs ~ HARDWOOD BLOCK

UPPER TRUNNION .
PIVOT OR

BEARING . \@
: \ - SLEEVE

9/1BINCH=-12 (5

1-INCH DIA HOLE

4 INCH X 51.INCH -

CHANNEL IRON : 12 INCHES

' | LIFTING EYE
K INSTALLED
R W IN INTAKE
\ ' MANIFOLD
2 INCH X 2 INCH X 6 INCH
HARDWOOD BLOCK

Fig. 18-103 Engine Holding Fixturs
ENGINE HOLDING FIXTURE

If necessary to remove the front engine mounts to
perform service such ‘as oil pan removal fabricate an
engine holding fixture such as that illustrated in figure
1B-103.

ENGINE REMOVAL

The engine is removed with the transmission and fly- -

wheel/drive plate housing detached.

(1) On Cherokee, Wagoneer and Truck vehicles,
mark hood hinge locations at hood panel for ease of
alignment during installation. Remove hood from
hinges.

(2) Remove air cleaner assembly.

WARNING: If engine hos been recently operated, use
care to prevent scalding by hot coolant. System is
pressurized. »

(8) Drain cooling system and disconnect upper and
lower radiator hoses. Disconnect heater hoses.

NOTE: If coolant is reusable, drain into clean
container.

(4) If equipped with automatic transmission, dis-
connect fluid cooler tubmg from radiator and where
attached to engine.

NOTE: If the vehicle is equipped with a radiator
shroud, separate the shroud from the radiator to facil-
itate removal and installation of the radiator and fan
assembly. 4

1/2INCH — 13|

41950

(5) Remove radiator. : e

(6) Remove fan assembly. If equlpped w1th power
steering, remove fluid from pump reservou' and dis- |
connect hoses.

(7) If equipped with air conditioning, turn both
service valves clockwise to front-seated position. Vent
compressor refrigerant charge by slowly loosening ser-
vice valve flttmgs Remove service valves from
compressor. :

(8) Remove Cruise Command vacuum servo bellows
and mounting bracket as an assembly, if equipped.

(9) On Cherokee, Wagoneer and Truck vehlcles re-
move battery.

(10) Dlsconnect wire harness from englne and move
aside.

(11) Disconnect followmg hoses, as applicable:

(a) Fuel supply and-return hoses at chassis
tubing. ‘

(b) Vacuum hose at power brake unit.

(¢) Vacuum hose for heater damper doors at
intake manifold.: h

(12) If equipped with automatlc transmlsswn dis-
connect trangmission filler tube bracket from right eyl-
inder head. Do not remove filler tube from transmission.

(13) Remove ‘both engine front support cushlon to-
frame retaining nuts

(14) Support’ we1ght of engine with lifting device.

(15)’ On vehicles equipped with automatic’ transmls-
sion, remove upper screws securing drive plate housing
to engine. If equipped with manual transmission, re-
move upper screws-securing flywheel housing to engine.

(16) Disconnect exhaust pipe from_ exhaust mani-
folds and support bracket. '

(17) Remove starter motor.

* (18) Support transmission with floor jack.

(19) If equipped with automatic transmission:

(a) Remove drive plate housing inspection .
cover. Scribe mark to indicate assembled position of
converter and drive plate and remove converter-to- drlve
plate bolts. ,

(b) Remove lower throttle valve and inner man-
ual linkage support. Disconnect throttle valve rod at .
lower end of bellcrank. ‘

(20) Remove remaining screws securing fly-
wheel/drive plate housing to engine. If equipped with
manual transmission, remove flywheel housing lower
cover.

CAUTION: ] If equzpped with, pou;er brakes, avoid dam-
aging the power unit whzle removmg the engine. ‘

(21) Remove.engine by lifting upward and forward.

(22) Remove remaining screws: securing fly-
wheel/drive plate housing to engine. If equipped with '
manual transmission, remove flywheel housmg lower
cover.,
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ENGINE INSTALLATION

(1) Lower engine slowly 1nto engme compartment
and align with flywheel/drive plate housmg With-man-
ual transmissions, ensure clutch shaft is ahgned -prop-
erly with splines of clutch drlven plate. -

(2) Install flywheel/drlve plate housmg screws.
Tighten screws with specified torque. Automatic trans-
mission: 28 foot-pounds (38 Nem). Manual transmission:
217 foot-pounds (37 Nem).

.(3) Remove floor jack used to support transm1ssmn

4) It equipped with automatlc transm1531on align
scribe marks previously made on converter and drive
plate, install converter-to-drive plate bolts and tighten
with specified torque. Install throttle Valve bellerank
and manual linkage support, - - ST

(6) Install inspection cover (automatic transm1s-
smn) or flywheel housmg lower cover (manual
transmission).

(6) Install starter motor.

(7) Lower engine onto supports. Remove lifting
dev1ce ,

(8) Install front support cushlon retalmng nuts

‘ Tlghten nuts with 33 foot-pounds (45 Nem) torque.

.

(9) Connect exhaust p1pe to exhaust mamfolds and
support bracket. :

(10) If equipped with automatic transmission, con-
nect transm1s310n filler tube bracket to right cylmder
head.

(11) In‘stall battery, if removed.

(12) Install Cruise Command vdcuum servo bellows
and mountmg bracket, if removed. ;

(13) Connect all wires, tubing, linkage and hoses to
engine.

(14) Connect receiver outlet to disconnect couplmg
Connect condenser and evaporator lines to compressor.

CAUTION: Both service valves must be open before
the air condztwmng system 1s opemted r

(15) Purge compressor of air. \

(16) If equipped with power steering, connect hoses
and fill pump reservoir to specified level.

(17) Install radiator fan assembly and tighten retain-
ing screws with 18 foot-pounds (24 Nem) torque.

(18) Install radiator and connect upper and lower
hoses. If equipped with automatic transmission, connect
fluid cooler tubing.

(19) Fill cooling system to specified level.

(20) Install a1r cleaner-assembly.
(21) Install air cleaner assembly.

ENGINES 1B-69

WARNING: - Use extreme caution when engme s oper-
ating. Do not stand in direct line with: fan. Do not put
hands near pulleys, belts or fam: Do mot wear loose
clothing.

(21) Start engine. Inspect all connectlons for leaks.

Stop engine.

(22) If removed, install and allgn ‘hood assembly

(28) If removed install transmission access cover,
floormat and transfer case shift lever boot.. e

VALVES AND ACTUATING CO_MPONENTS.

Gonoral

All elght cyhnder englnes have overhead valves oper-
ated by hydraulic tappets, push rods and rocker arms. A

chain-driven camshaft is mounted in the cylinder block.,

The hydraulic valve tappets prov1de automatic valve
lash ad_]ustment : : .

Hocker Arm Assembly |

The 1ntake and exhaust rocker arms for each cylmder

plvot on a bridge and pivot assembly that is secured to_
the cylinder head, by two capscrews (fig. 1B-104). The

bridge and p1vot assembly mamtams correct rocker

arm-to- valve tip alignment. Each rocker arm is actuated _

‘ROCKERARM

< AL CAPSCREW

HEAD -
PEDESTAL

HOLLOW
PUSH ROD

Fig. 1B-104  Rocker Arm Assembly

CYLINDER -

" 90639 -
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by a hollow steel push rod with a hardened steel ball at
each end. The hollow push rods also route oil. to the
rocker arm assemblies.

(1) Remove cyhnder head cover.

(2) Remove two capscrews at each bridge. Alter-
nately loosen capscrews one turn at a tlme to avoid
damaging bridge.

(8) Remove bridge and pivot assemblies and place
on bench in same order as removed.

(4) Remove rocker arms and place on bench in same
order as removed.

(5) Remove push rods and place on bench in same
order as removed. :

Clean all parts with cleaning solvent. Use compressed
air to clean out the oil passages in the rocker arms and
push rods.

Inspect the pivot contact surface of each rocker arm
and push rod. Replace parts that are scuffed, pitted or
excessively worn. Inspect the valve stem contact surface
of each rocker arm and replace if deeply pitted. Inspect
each push rod end for scuffing or excessive wear. If any
push rod is excessively worn from lack of oil, replace
the push rod as well as the corresponding hydraulic
valve tappet and rocker arm.

It is not normal for a.wear pattern to exist along the
length of the push rod. Inspect the cylinder head for
obstruction if this condition exists.

Installation

(1) Install push rods. Ensure bottom end of each
rod is centered in plunger cap of hydraulic valve
tappet.

(2) Install brldge and pivot assembly and pair of
rocker arms adjacent to cylinder from where they were
originally removed.

(8) Loosely install two capscrews through each
bridge. Tighten capscrews alternately, one turn at a
time, to avoid damaging bridge. Tighten with 19 foot-
pounds (26 Nem) torque.

(4) Reseal and install cylinder head cover.

(5) Install retaining screws and washers. Tighten
screws with 50 inch-pounds (6 Nem) torque.

Valves

The following procedures apply only after the cylinder
head has been removed from the engine and the bridge
and pivot assemblies, rocker arms and push rods re-
moved from the head. If the head has not been removed
from the engine, refer to Cylinder Head for removal
procedure. .

Removal

(1) Compress each valve spring with C-clamp type
spring compressor tool. Remove valve locks and retain-
ers. Release compressor tool.

(2) Remove valve springs.

(8) Remove valve stem oil deflectors.

(4) Remove valves individually and place in rack in
same order as installed in eylinder head.

Remove all carbon deposits from the combustion
chambers, valve ports, and valve stems and heads.

Remove all foreign material and gasket cement from
the cylinder head gasket mating surface.

Inspect for.cracks in the combustion chambers and
valve ports and in the gasket surface area at each cool-
ant passage.

Inspect for burned or cracked valve heads and scuffed
valve stems. Replace any valve that is bent, warped or
scuffed.

Valve Refacing - -

Use a valve refacing machine to reface intake and
exhaust valves to spécified angle. After refacing, at least
1/32-inch (0.787 mm) margin must remain. If not, re-
place the valve. Examples of correct and incorrect valve
refacing are illustrated in figure 1B-105.

1/32-INCH
( 0.787 min)
VALVE MARGIN

CORRECT VALVE FACING
s NO MARGIN

INCORRECT VALVE FACING

60117

Fig. 1B-105 Valve Refacing

Resurface and rechamfer the valve. stem tip when
excessively worn. Never remove more than 0, 020 inch
(0.508 mm).



- I

ENGINES 1871

Valvé Seat Refacing-

~~, - Install a pilot of the correct size in the valve guide and

‘ ) reface the valve seat to the specified angle with a dress-
ing stone in good condition. Remove only enough metal
to provide a smooth finish, This is especially important
on exhaust valve seats. The seat hardness varies in
depth. Use tapered stones to obtain the spec1f1ed seat
widths when required. Maximum seat runout is 0,0025
inch (O 064 mm) (fig. 1B-106). g

——
G

wﬁiAL )
~ INDICATOR

Flg. 1B- 106 Valve Saal Hunoul Moasuromonl '

Valve Stem Oil Doﬂoctor Replacement

~~,  Nylon valve stem oil deflectors afe;inStalled on each

\/ > valve stem to prevent lubrication oil from entering the
"~ combustion chamber through the valve guide bores. Re--
place oil deflectors whenever valve service is performed'

or if the deflectors have deteriorated:

Oil deflector replacement requires removal of Vvalve'

springs. Refer to Valve Springs for procedure.

Valve Guides

The valve guides are an integral part of the cylinder

head and are not replaceable When the stem-to-guide
clearance is excessive, ream the valve guide bores to the
next larger valve stem size. Service valves are available
with 0.003-inch.(0.076 mm), 0.015-inch (0.127 mm) and
0.030-inch:(0.760 mm) oversize stems.
Refer to the Valve Guide Reamer Size chart for hstlng
“of reamers

Valve Guide Reamer Sizes

Reamer i

Tool Number Size .
J-6042-1 0.008-inch (0.076mm)
J:6042-5 0.015-inch (0.381mm)

. 460424 0:030-inch (0.762mm)

60268

) NOTE: Ream valve guide bores in steps, Start with the
0.008-inch (0.076 mm) reamer and progress to- the size

required,

Valve Stem-to-Gulde Clearance

Valve stem-to- gulde clearance can be measured by
either one of two methods:

Preferred Method :
(1) Remove valve from head and clean valve gulde
bore with solvent and bristlé brush.

"(2) Insert telescoping gauge into valve gulde bore.,

approximately 8/8 inch (9.525 mm) from: valve sprmg
side of head (fig. 1B-107) with contacts crosswise to
head. Measure telescoping gauge with micrometer. ‘

(3) Repeat measurement w1th contacts lengthw1se;

to cylinder head.

(4) Conipare lengthwise and crosswise measure-
ments.to determine out-of-roundness. If measurements
differ by more than 0.0025 inch (0.0635 mm), ream guide
bore to accommodate oversize valve stem.”

(5). Compare valve guide bore diameter measure--
ment with diameter listed in Spe01f1cat1ons If measure--

ment is larger by more than 0.003 inch (0.076 mm), ream
guide bore to accommodate oversize valve stem.

© GAUGE . .. o
‘ “"VALVE STEM
. GUIDE. . ..

3/8-INCH
(9. 525 mm)

Flu 18- 107 Moasurlnu Valvo Guldo Bore with Teloscoplng Gaugo

Alternate Method e : ‘

Use a dial indicator to measure the lateral movement
of the valve stem with the valve installed in its gulde
and barely off the valve seat (fig. 1B-108). Oorrect clear-
ance is 0.001 to 0.008 inch (0.025 to 0.076 mm). -

(1) Thoroughly clean valve stems and valve gulde
bores.

(2) Lightly lubrlcate stem and install valve in same
valve guide bore from where it was originally removed.

(3) Install replacement valve stem oil deflector on
valve stem.

(4) Position valve spring and retainer on cylinder

head and compress valve spring with compressor tool.
Install valve locks and release tool.

'(5) Tap-valve spring from side to side with light
hammer to seat spring properly on cylinder head.
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)|
INDICATOR

Flg. 1B-108  Valve Stem-to-Gulde Clearance
Measuromenl With Dial Indlcalor

Valve Springs

Valve springs and oil deflectors can be removed with-
out removing the cylinder head. Refer to Valves for the
removal procedure with the cylinder head removed from
the engine.

Valve Spring and OIl Deflector Removal

The valve spring is held in place on the valve stem by a
retainer and a set of valve locks. The locks can be re-
moved only by compressing the valve spring.

(1) Remove cylinder head cover.

(2) Remove bridge and pivot assemblies and rocker
arms from valves requiring valve:spring or oil deflector
removal. Remove two capscrews at each bridge. Alter-
nately loosen capscrews, one turn at a-time, to avoid
damaging bridge. -

(83) Remove push rods.

NOTE: Retain rocker arms, bridge and pivot assem-
blies and push rods in the same order as removed.

(4) Remove spark plug from cylinder that requires
valve spring or oil deflector removal.

(5) Install 14 mm (thread size) air adapter in spark
plug hole.

NOTE: An adapter can be constructed by welding an
atr hose connection to the body of a spark plug having
the porcelain removed.

(6) Connect air hose to adapter and maintain at
least 90 psi (620 kPa) in cylinder to hold valves against
their seats. '

(7) Use Valve Spring Remover and Installer Tools J-
225634-1, J-22534-4, and J-22534-5 to compress valve
spring. Remove valve locks (fig. 1B-109).

Fig. 1B-109 Valve Spring Removal

. (8) Remove valve-spring and retainer from cylinder
head.
(9) Remove oil deflector.

Valve Spring Tenslon Test

Use Valve Spring Tester J-8056, or equivalent, to test
each valve spring for the specified tension value (fig. 1B-
110). Replace springs that are not within specification.
Replace springs that bind because of warpage.

(1) Use 7/16-inch (11 mm) deep socket and hammer
to gently tap oil deflector onto valve stem.

NOTE: A close-coil valve spring is used with all valves.
The close-coil end must face the cylinder head when
installed,

(2) Install valve spring and retainer.

(8) Compress valve spring with Valve Spring Re-
mover and Installer Tools J-22584-1, J-22534-4 and
J-22534-5. Insert valve locks. Release spring com-
pression and remove tool.

- (4) Tap valve spring from side to side with light
hammer to ensure spring is seated properly on cylinder
head.

(5) Disconnect air hose, remove air adapter from
spark plug hole and install spark plug.
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(6) Install push rods Ensure bottom end of each rod

-is centered in plunger cap of hydraulic valve tappet.

(7) Install rocker arms and bridge and pivot assem-
bly. At each bridge, tighten capscrews alternately, one

‘turn-at a time; to avoid damaging bridge. Tighten cap-

screws with.19 foot-pounds (25 Nem) torque.

(8) Reseal and-install cylinder head cover.

(9) Install: retaining screws and:washers. Tighten
serews with 50 inch-pounds (6 Nem) torque.

CAMSHAFT AND BEARINGS

stneraI

The camshaft i 1s supported by flve steel- shelled bab-
bitt-lined bearlngs pressed into the block and line

‘reamed. The step bored camshaft journals are larger at

the front bearing than at the rear to permit. easy. re-
moval and installation of the carmshaft. All camshaft
bearlngs are pressure lubricated. " :

NOTE Do not replace camshaft becm'ngs 'wnless spe-
cial removal and installation tools are available.

Camshaft.end play is maintained by the load placed
on the camshaft by the ol pump and distributor drive
gear. The helical cut of the gear holds the camshaft
sprocket thrust face against the cylinder block face to
maintain zero camshaft end play during engine oper-
ation. The rear camshaft bearmg journal has two holes

* drilled through it to relieve pressure that could develop

between the journal and camshaft plug and force the
camshaft forward. o :

'ENGINES  1B-73

Cam Lobe Lift Measurement

(1) Remove cylinder head cover and gasket.:
(2) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen® capscrews one turn at a time to

‘avoid damaging bridge: '

(3) Remove spark plugs.
* (4) Use piece of rubber tublng to secure dial in-
dlcator on end of push rod (flg lB 111)

DIAL
"INDICATOR

RUBBER -

Fig. 18- Hl Cam Lohe Lm Maasuromenl

(5) Rotate' crankshaft until ‘cam - lobe: base c1rcle
(push rod down) is under valve tappet.

(6) Set dial indicator to zero.

(7) Rotate crankshaft until point of maximum push
rod upward movement occurs. ,

(8) Note travel on dial 1nd1cator Correct lift i is 0,260
to 0.270 inch (6.604 to 6.858 mm) '

NOTE: Rocker arm ratio is 1.6:1. Multtply cam ltft by
1.6 to determme valve lift,:

Valva Tlmlng

(1), Remove spark plugs

(2) Remove cylinder head covers and gaskets

. (3) Remove bridge and pivot assembhes and rocker
arms from No. 1 eylinder. -

(4): Rotate crankshaft until No. 6 plston is at top
dead center (TDC)-on compression stroke. This positions
No: 1 piston at TDC on exhaust stroke in valve overlap
position.

~(5). Rotate crankshaft counterclockwxse 90° -
viewed from front.. S
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(6) Install dial indicator on No. 1 intake valve push
rod end. Use rubber tubing to secure stem on push rod.

(7) Set dial indicator at zero.

(8) Rotate crankshaft slowly in direction of normal
rotation (clockwise viewed from front) until dial in-
dicator indicates 0.020 inch (0.508 mm).

(9) This should align milled timing mark on vibra-
tion damper with: TDC mark on timing degree scale, If
more than 1/2-inch (13 mm) variation exists in either
direction from TDC mark, remove timing case cover and
inspect timing chain installation.

Inspect for incorrect camshaft sprocket location. The
sprocket keyway should align with the centerline of the
first lobe of the camshaft.

Camshaft Removal

WARNING: If engine has been recently operated, use
care to prevent scaldmg by hot coola/nt System 1s
pressurized. ~ .

(1) Drain radlator and cylmder block.

NOTE: If coolant s reusable, drain into clean
container; .

(2) Remove radiato'r assembly.

(8) If equipped with aif conditioning, remove con-
denser and receiver assembly as charged unit.

(4) Remove cylinder head covers and gaskets.

(5) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen capscrews, one turn at a time,
to avoid damaging bridge.

(6) Remove push rods.

NOTE: Retain push rods, rocker arms, bridge and pivot
assemblies and tappets in the same order as removed..

(7) Remove intake manifold assembly.
(8) Remove tappets.
(9) Remove drive belts.
(10) Remove fan and hub assembly.
(11) Remove distributor.
(12) Remove damper pulley and vibration damper
(13) Remove timing case cover.-
(14) Install vibration damper screw with two or more
flat washers to provide means of rotating crankshaft. |
(15) Rotate crankshaft until timing mark on crank-
shaft sprocket is closest to and on centerline with timing
mark on camshaft sprocket .
(16) Remove retaining- screw from camshaft. Re-
move retaining screw from crankshaft.
(17) Remove distributor drive gear and fuel- pump
eccentric from the camshaft(fig. 1B-112). .
(18) Remove crankshaft sprocket, camshaft sprocket
and timing chain as assembly.
(19) Remove hood latch - support bracket, front
bumper or grille as required and remove camshaft.

KEY

DRIVE SPROCKET

DISTRIBUTOR
DRIVE GEAR

ECCENTRIC ©  WASHER -
o . SCREW.

70451

Fig. 18-112  Camshaft Assembly

Camshaft Inspection

Inspect the camshaft bearing journals for an uneven
wear pattern or rough finish. Replace camshaft if elther
condition exists; . ;

Inspect the dlstrlbutor drive gear for damage or exces-
sive wear.:

Inspect fuel pump eccentric for excessive wear,

Inspect each.cam :lobe-and the associated hydraulic
valve tappet for wear. If the face of the tappet(s) is worn
concave and the-corresponding camshaft lobe(s) is also
worn, replace both camshaft and tappet(s).

Camshaft Inslallallon

(1) Lubricate entire camshaft generously w1th Jeep
Engine Oil Supplement (EOS),or equlvalent

(2) Carefully install camshaft into engine block.

(3) Assemble timing chain, crankshaft sprocket and
camshaft sprocket with timing marks aligned. Refer to
Timing Chain Installation for procedure.

(4) Install oil slinger on crankshaft.

(5) Install fuel purnp eccentric and distributor drive
gear on camshaft (fig. 1B-112). Tighten retaining screw
with 30 foot-pounds (41 Nem) torque.

NOTE The fuel pump eccentric has the wo'rd “REAR”
stamped on 1t to indicate proper installed posmon The
camshaft washer (fig. IB-1 12) fits into the '/'ecess in the
distributor drive gear.

(6) Install replacement timing case cover gasket
M Install timing case cover.
(8) Install replacement. oil seal. Apply lxght film of
engine oil to lips of seal.
(9) Install vibration damper.
(10) Install damper pulley with retaining bolts.
Tlghten bolts with 80 foot-pounds (41 Nem) torque.
(11) Install hydraulic valve tappets lubricated with
Jeep Engine Oil Supplement (EOS), or equivalent.
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NOTE: Do not drain the EOS from the engine for at
least 1,000 miles (1 609 lc'm,) or unttl the next scheduled
J otl chcmge 4 S

(12) Install intake manlfold assembly with replace-
ment gasket. .

(18) Install push rods.

(14) Install rocker arms and brldge and pivot assem-
blies. Tighten capscrews alternately, one turn at a time,
to avoid damaging bridge. Tighten capscrews with 19
foot-pounds (26 Nem) torque. =~ - |

(15) Reseal and install cylinder head covers

(16) Install fuel pump.

(17) Rotate crankshaft until No. 1 plston is at TDC
position on compressxon stroke, '

NOTE: After No. 1 intake valve has closed TDC can be
attained by rotating the crankshaft clockwise as viewed
from the front until the timing mark on the vibration
damper aligns with the TDC index on the timing degree
scale.

(18) Install distributor so that rotor is aligned with
No. 1 terminal of cap when fully seated on block

(19) Install distributor cap. ‘

(20) Install ignition wires. : S

(21) If removed; install a1r condltloner condenser and
receiver assembly ' : :

CAUTION Both sermce valves must be open before
I the.air condtttomng sys tem is operated.

(22) Install hood latch support bracket front bumper
or grille, if removed. -

(23) Install radiator. o

(24) Install fan and hub assémbly.
© (25) Fill cooling system to specified level. :

(26) Install and adjust drive belts to propér tension.
Refer to Chapter lC—Ooohng Systems for procedures

HYDRAULIC VALVE TAPPETS

.'A hydraulic valve tappet con31sts of a tappet body,
plunger plunger return spring, check valve assembly;
metering disc, plunger cap and lockring (fig. 1B-113), .

.The tappet operates in a guide bore that has an 011
passage drilled into the adjoining oil’ gallery o

The operating mode of the hydraulic tappet begms
when the tappet is on the heel (base circle) of the cam
lobe (engine valve closed). A groove in the tappet body
aligns with the tappet oil gallery, admitting pressurized
oil into the tappet (fig. 1B-114). ‘A ‘hole and groove ar-
rangement admits the oil to the inside of the plunger. Oil
is forced past the plunger check valve and fills the cham-
ber between the plunger and tappet body. When: the
chamber is full, additional oil in the plunger body. un-

)seats the metering disc, and a spurt of oil flows up the
pushrod to lubricate the. rocker arm assembly. These
events all take place while the tappetis on the heel of the
cam lobe. As the cam turns, the lobe begins exerting
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force on the tappet body. This force is transferred by the
trapped oil in the tappet chamber to the plunger and
finally to the pushrod and rocker arm assembly. The
engine valve opens. While the valve is open, the trapped
oil is subjected to considerable pressure and some of it -
escapes between the plunger and the tappet body (leak-
down). The cycle is completed as the cam lobe rotates
back to the starting position and another charging cycle
begins. In this way, zero valve lash is mamtamed and

. englne n01se is reduced. .
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METERING VALVE \QE
o PLUNGER " (

5

PLUNGER CAP

!
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"RETURN
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, olL
/( S INLET ‘CB' L .
‘ _—] HOLE' T—CHECK VALVE
-2
g\ CHECK .
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% - . ‘SPRING.
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| NS VALVE
) ; . % RETAINER -
;—/ o 'PLUNGER

/

TAPPET
~ BODY .
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"Fig. 18-113 " Hydrallc Tappet Assombly

Removal =

(1) Remove cylinder head cover. v

(2) Remove bridge-and pivot assemblies and.rocker
arms. Alternately. loosen capscrews, one turn at a time,
to avmd damaging bridge. ~

(3) Remove push rods

NOTE: Retain bridge and pwot assemblies, rocker
arms and push rods m the same order as removed.,

(4) Remove 1ntake mamfold
~ (b) Remove tappet from guide bore in englne block
with Tool J-21884.
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Fig. 1B-114 Hydraulic Tappet Operation

Cleaning and Inspection

(1) Release lockring.
(2) Remove plunger cap, metering disc, plunger as-
sembly and plunger return spring from tappet body.

NOTE: Retain the tappets and all components in. the
same order as removed. Do not interchange components.

(3) Clean all tappet components in cleaning solvent
to remove all varnish and gum deposits.

(4) Visually inspect each tappet assembly for evi-
dence of scuffing on side and face of tappet body. Inspect
tappet face for wear using straightedge across face. If
tappet face is concave and corresponding lobe on cam-
shaft is worn, replace camshaft and tappets.

(5) Replace entire assembly if any component is
worn or damaged.

(6) Install plunger return spring, check valve as-
sembly, plunger, metering disc and plunger cap in tap-
pet body.

(7) Use push rod on plunger cap to compress
plunger assembly and install lockring.

Hydraullc Tappet Leak-Down Rate Test

After cleaning, inspection and assembly, use Tester J-
5790 to test tappet leak-down rate and to ensure zero-
lash operating condition (fig. 1B-116).

(1) Swing weighted arm of tester away from ram of
tester.

(2) Place 0.312- to 0.818-inch (7.92 to 7.95 mm) di-
ameter ball bearing on plunger cap of tappet.

(8) Lift ram and place tappet with ball bearing in-
gide tester cup.

POINTER

WEIGHTED
ARM

HANDLE

Fig. 1B-115 Hydraulic Tappet Leak-Down Rate Tester J-5790 ,

(4) Lower ram, then adjust nose of ram until it
contacts ball bearing.

(5) Fill tester cup with valve tappet test oil J-5268,
or equivalent, until tappet is completely covered.

(6) Swing weighted arm onto ram and pump up and
down on tappet to remove air. When air bubbles cease,
swing weighted arm away and allow plunger to rise to
normal position.

(7) Adjust nose of ram to align pointer with SET
mark on scale of tester and tighten hex nut.

(8) Slowly swing weighted arm onto ram. Rotate
cup by turning handle at base of tester clockwise one
revolution every two seconds.

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

(10) Acceptable tappet will requlre 20 to 110 seconds
interval to leak down. Replace tappets with leak-down
rate outside this range.

NO’i‘E: Do not charge the tappet assemblies with en-
gine oil because they will charge themselves within
three to eight minutes of engine operation. '

_Installation

(1) Dip each tappet assembly in Jeep Engine 0il
Supplement (EOS), or equivalent. Install tappet in same
bore from where it was originally removed.

(2) Install push rods in same position as removed.

(8) Install rocker arm and bridge and pivot assem-
blies in same position as removed. Tighten capscrews
alternately, one turn at a time, to avoid damaging
bridge. Tighten with 19 foot-pounds (26 Nem) torque.

(4) Pour remaining EOS over entire valve train
mechanism,
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NOTE: Do.not drain the -EOS from the engine for at
least 1,000 miles (1 609 km) or- until the 'ne:x:t scheduled
il change . ,

(5) Reseal and install cylinder head cover. Tlghten .

retaining screws with 50 inch- pounds (6 Nem) torque.

~ (6) Install intake manifold using replacement gas-

ket and end seals. Tighten mamfold retalnmg screws
with 43 foot-pounds (58 Nem) torque.. = -

(7) Install all pipes, hoses, l1nkage and w1res dlS-
connected from 1ntake mamfold

TIMING CASE COVER

" ‘The timing case cover is die-cast aluminum. A crank-
shaft oil seal is used to prevent oil.leakage at the vibra-
tion damper hub (fig. 1B-116). The .0il seal may be
installed from either side of the timing case cover. It is
not necessary to remove the cover whenever oil seal
replacement is requ1red

TIMING CASE
COVER GASKET

OIL SLINGER .
e TIMING CASE COVER

'ENGINE ACCESSORY
' DRIVE PULLEY

. VIBRATION DAMPER

TIMING CASE
. COVEROILSEAL

© 41933,

* Flg. 1B-116  Timing Case Cover Assembly

A graduated timing degree scale cast in the cover is
used for ignition timing. A socket is also prov1ded for
tlmmg the ignition with a magnetic timing probe. _

‘The engine oil pump, oil passages and coolant pas-
sages are incorporated within the tlmlng case cover cast-
ing. The timing case cover casting is also used to mount
the fuel pump, d1str1butor and water pump.

Homoval

WARNING If engine: has been rece'ntly opemted use
care to prevent scalding by hot cool(mt System zs
pressumzed : :

(1) Drain radiator and cylinder block. .

NOTE If coolant s reusable

drain into a clean
container. o

(2) Disconnect radiator hoses and bypass hose.

* - (8) Remove-all drive belts.

(4) Remove fan and hub assembly.

(5) If equipped with air conditioner, remove-com-
pressor and bracket assembly from engine and move

as1de Do not disconnect air conditioner hoses.

(6) Remove alternator, alternator mountmg
bracket and back idler pulley.

(7) Disconnect heater hose at water pump

(8) Remove power steering pump and bracket as--
sembly, if equipped. Remove air pump. and mounting
bracket as- assembly, Do not disconnect Dower steermg

. pump hoses.

(9)- Remove dlstr1butor cap. Note rotor and housmg
pos1t10n ’ .

(10) Remove dlSl}I‘lbutOI‘

(11) Remove fuel pump. | S

(12) Remove vibration damper pulley

(18) Remove vibration damper using tool J- 21791

(14) Remove two front oil pan screws,

(15) Remove screws that secure tlmlng case cover to
engine block. ’ Sy

NOTE: The cover retwining .screws are of various
lengths and must be mstalled m the same locatwn as

- removed.

~ (16) Remove cover. by pullmg forward until clear of
locating dowel pins.

~ (17) Clean gasket contact surface of cover

'(18) Remove 011 seal,

NOTE: Always replace the otl seal whene’uer the tzm-
ing case cover is removed; Refe’r to Ozl Seal Replacement
for procedure _ '

Installatlon

(1) Remove lower locatlng dowel p1n from engme
block B N

NOTE The dowel pm zs requ'w‘ed for correct cover
alzgnment Dowel must bé ins talled after the cover is in
poSttIoN.

. (2)..Use sharp knife.or razor blade to cut both s1des
of 011 pan gasket flush with engine block. '

(8) Apply Permatex No. 2, or equivalent, to both
sides of replacement timing case cover gasket Install
gasket on.timing case cover. :

(4) Install replacement: front oil pan seal to bottom
of timing case cover. : :

NOTE: There are two methods of sealing timing case
cover to oil pan where o1l pan gaskets were cut off. If
replacement oil pan gaskets are used, perform, step (5).

If room temperature 'uuleamzmg (RTV) szlzcone 18 used,

perform step (1 6)

(5) If oil pan gaskets are used: ;o
(a) Using original gasket pieces as guide, trim
replacement gaskets to correspond to amount cut off in
step (2) above. - :
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(b) Align tongues of replacement oil pan gasket
pieces with oil pan seal and cement into place on cover
(fig. 1B-117).

~Flig. 1B-117 OIl Pan Front Seal Installation

(c) Apply Permatex No. 2, or equivalent, to cut
off edges of original oil pan gaskets.

(d) Place timing case cover in position and in-
stall front oil pan screws.

(e) Tighten screws slowly and evenly until
cover aligns with upper locating dowel.

(f) Insert lower dowel through cover and drive
into corresponding hole in engine block.

(2) Install remaining cover retaining screws in
same location as removed. Tighten all screws with 25
foot-pounds (34 Nem) torque.

(h) Proceed to step (7).

(6) If RTV is used:

(a) Apply coating of RTV silicone 1/8-inch
(8.175 mm) thick on timing case cover flanges (fig. 1B-
117). Use Jeep Gasket-in-a-Tube, or equivalent. Flanges
must be clean and dry.

(b) Place cover in position. Align with top
dowel. :
(c) Loosely install front cover retaining screws
in same locations as removed.

(d) Insert lower dowel through cover and drive
into corresponding hole in engine block.

(e) Install remaining cover retaining screws
and tighten all screws with 25 foot-pounds (34 Nem)
torque. )

(f) Apply small bead of RTV to joint between
pan and cover and force into place with finger.

(g) Apply drop of Loctite, or equivalent, to oil
pan screws and tighten until snug. Do not over-tighten
because oil pan will distort.

(h) ‘Proceed to step (7).

(7) Install vibration damper. Tighten retaining
screw with 90 foot-pounds (122 Nem) torque.

(8) Install damper pulley. Tighten retaining bolts
with 30 foot-pounds (41 Nem) torque.
(9) Install fuel pump.
(10) Install distributor with rotor and housing in
same position as it was prior to removal.
(11) Install distributor cap and connect heater hose.
(12) Install power steering pump, air pump and
mount bracket, if removed,
(18) Install alternator, alternator mounting bracket,
and back idler pulley assembly.
(14) Install air conditioner compressor and bracket
assembly, if removed.
(15) Install fan and hub assembly.
(16) Install all drive belts and adjust to specified
tension. Refer to Chapter 1C—Cooling Systems.
(17) Connect radiator hoses and bypass hose.
(18) Fill cooling system to specified level.

WARNING: Use extreme caution when engine is oper-
ating. Do nmot stand in direct line with fan. Do not put
hands near pulleys, belts or fam. Do mot wear loose
clothing.

(19) Start engine- and 1nspect for oil and coolant
leaks.

(20) Adjust initial ignition timing to specified de-
grees BTDC. Refer to Chapter 1A—General Service and
Diagnosis.

(1) Loosen all drive belts.

(2) Remove vibration damper pulley.

(3) Remove vibration damper screw and washer.

(4) Install damper screw in crankshaft to prevent
damper puller from damaging screw threads in
crankshaft. v

(5) Remove vibration damper with Tool J-21791. Re-
move damper screw.

(6) Remove oil seal using Remover J-9256 (fig. 1B-
118).

Fig. 18-118 Removing Timing Case Cover Ol Seal
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() Wipe crankshaft sealing area clean.

(8) Apply Permatex No. 2, or equlvalent to outer
metal surface of replacement seal
(9). Install seal using Installer Tool J-26562 (f1g 1B-
119). ’

Fig. 1B- 119 Installing Timing caso covsr 0ll Seal

(10) Apply light coatmg of englne oil to seal contact
surface of damper.’

(11) Install damper, flat washer and screw. Tighten
with 90 foot-pounds (122 Nem) torque.

(12) Install pulley and belts. Adjust belts to specifi-
cations. Refer to Chapter 1C—Cooling Systems.

TIMING CHAIN T

To ensure correct valve timing, install the timing
chain with the timing marks of the crankshaft and cam-
shaft sprockets correctly positioned. ‘ :

TImlng Chain Wear Measuromenl

~ (1) Remove timing case cover. Refer to T1m1ng Case :
Cover Removal for procedure. - = .
" (2) Rotate camshaft or crankshaft sprocket untll all
slack is removed from right side of chain.
(3) Determine reference point for deflection meas-'
urement according to following:-
(a) Measure up from dowel on rlght side of en-
gine 3/4 inch (19 mm) and mark location (fig. 1B-120). -
(b). Position straightedge across timing chain-
from point at lowest root of camshaft sprocket to pomt
marked in step (a) above (fig. 1B-120). ' '
(c) Grasp chain where stralghtedge dlssects‘,
chain and use as reference. :
(d) Move chain inward toward centerhne of en-
gine and mark -engine block at point of max1mum 1n-
ward chain deflection (fig. 1B-120).

RIGHT SIDE

OF ENGINE
R
, ©
ROOT OF A
CAM SPROCKET PUSH CHAIN
TOQTH i/ OUTWARD
CPUSH CHAIN T © SCRIBE ON
INWARD SCRIBE BLOCK

ON BLOCK e,

DEFLECTION .
7/8 INCH MAX. *

(22mm) 190623

Flu 18- 120 Tlmlng chaln Woar Measuromem

(e) Move chain 'O'ut'war'd from centerline of en-
gine and mark engine block at point of max1mum out-
ward chain deflection (fig::1B-120). : :

, (f) Measure distance between two marks tode-
termme total deflection. »

(2) Replace chain assembly 1f deflectlon (wear)
exceeds 7/8 inch (22 mmn). Refer to Tlmmg Cham Re-,
moval and Installation for proceddre ’

(h) Install timing-case cover. Reéfer to T1m1ng
Case Cover Installatlon for procedure. :

Removal

‘(1) Remove vibration damper pulley, damper, tim-
mg case cover and gasket .

~.(2)  Remove crankshaft oil sllnger R :

(3) Remove camshaft sprocket retaining screw and )
washer,

4) Remove d1str1butor dr1ve gear and fuel pump
eccentric (fig. 1B-112). -

(5) Rotate crankshaft until 2610 timing . mark on’
crankshaft sprocket is closest to and on centerline with
zero timing mark on camshaft sprocket (fig. 1B- 121),

(6) Remove crankshaft sprocket, camshaft sprocket '
and tlmlng chain as assembly ' ‘

(1) Assemble timing chain, crankshaft sprocket and
camshaft sprocket with timing marks positioned as de-
picted in figure 1B- 121

(2) Install. cham and gprocket assembly on crank-
shaft and camshaft :

NOTE: Install the fuel . pump eccentmc with the
stamped word REAR facing the camshaft sprocket.
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TIMING
MARK

Fig. 1B-121 Timing Chain and Sprocket Alignment

- (8) Install fuel pump eccentric-and distributor drive
gear.
(4) Install camshaft washer and retammg screw.
Tighten serew with 30 foot-pounds (41 Nem) torque.
(5) To verify correct installation of timing chain:

(a) Rotate crankshaft until timing mark on
camshaft sprocket is on horlzontal line at 3 o’clock pOSl-
tion (f1g 1B- 122)

(b) Begmmng w1th pin directly adJacent to cam- '

shaft sprocket timing mark, count number of pins down-
ward to timing mark on crankshaft sprocket.

(¢) There must be 20 pins between these two
points. The crankshaft sprocket timing mark m\}st be
between pins 20 and 21 (fig. 1B-122).

(6) Irstall crankshaft oil slinger.

(7) Remove original oil seal from timing case cover.
(8) Install replacement oil seal in timing case cover.
(9) Instdll timing case cover using replacement gas-

ket. Tighten retaining screws with 25 foot~p0unds (84

Nem) torque.
(10) Install vibration damper and pulley

" 20 PINS

41937

Fig. 18-122 Correct Timing chaln Installation Verification

INTAKE AND EXHAUST MANIFOLDS

Intake Manifold

The cast iron intake manifold is designed to enclose
and seal the tappet area between the cylinder heads. A
one-piece metal gasket, used to seal the intake manifold
to the cylinder heads and block, also serves as an oil
splash baffle.

The intake manifold contains coolant passages, a
crankcase ventilator passage and an exhaust crossover
passage. Passages are also incorporated within the in-
take manifold for the Exhaust Gas Recirculation (EGR)
system. ,

Induction system passages. dlstrlbute a, umform fuel
and air mixture to the combustion chamber of each
cylinder. The left side of the carburetor supplies the
fuel/air mixture through passages in the intake mani-
fold to numbers 1, 7, 4 and 6 cylinder intake ports. The
right side supplies numbers 38, 5, 2, and 8 cyhnder intake
ports.
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Removal

WARNING: If engine has been recently opemted use
care to prevent s'caldmg by hot coolant. System is
pressurized, .

(1) -Drain coolant from radlator and cylmder block

NOTE: If coolant is reusable drain into -clean

2) Remove air cleaner assembly
(3) Disconnect ignition wires.
(4) Remove ignition wire plastlc separators from
cylinder head cover brackets.
(6) Disconnect radiator upper hose and bypass hose
from intake manifold.
(6) Disconnect and move aside wire from coolant
temperature gauge sending unit.
(7) Disconnect ignition coil bracket and move c01l
and bracket assembly aside. "
(8) Disconnect heatér hose from rear of manifold.,
(9) Identify and disconnect all hoses, pipes and wire
connectors from carburetor assembly.
(10) Disconnect throttle and throttle valve lmkage
from carburetor and intake manifold. '
(11) Disconnect air hoses from air mJectlon
manifolds. _
(12) Disconnect diverter valve from air pump output
hose and move valve and air hoses aside.
(13) Remove carburetor. : ‘
"(14) Remove mtake manlfold metal gasket and end
seals,
(15) Clean gasket mating surfaces of engme block
cylinder head and intake manifold.

Installation. ) ‘ _ ‘ “

NOTE: When installing replacement intake ‘manifold,
transfer all components (i.e., EGR valve and back-pres-
sure sensor; EGR CTO valve thermostat housing and

coolant temperature gauge sending unit) from original
manifold. Clean and tighten as required.

(1) Apply nonhardening sealer or RTV sﬂlcone seal-
ant such as Jeep Gasket-in-a-Tube, or equivalent, to
both sides of replacement manifold gasket

(2) Position gasket by aligning locators at rear of
cylinder head. While holdmg rear of gasket in place,
align front locators.

(3) Install two end seals. Apply Permatex No, 2
Jeep Gasket-in-a-Tube, or equivalent, to seal ends.

(4) Install intake manifold and retalmng screws.
Ensure all screws are properly started before tight-
ening. Tighten with 43 foot-pounds (58 Nem) torque.

(5) Install diverter valve and connect air pump out-
put hose.

(6) Connect air hoses to air injection manifolds.

- (7) Identify and connect all disconnected hoses,
plpes, linkages -and wires to 1ntake mamfold and
carburetor. : :

. Exhaust Manifold

(8) Install ignition coil and bracket assembly.
(9) Connect radiator upper hose and bypass hose.
(10) Install ignition wire. plastic separators on cylm-
der head cover brackets. :
. (11). Connect ignition wires.
(12) Install air cleaner assembly.
(13). Add coolant as necessary.

The swept-flow deslgned cast iron mamfold prov1des
efficient removal of exhaust gases and minimizes back
pressure. The mating surface of the exhaust manifold
and the cylinder head are - machined smooth to ellmmate
the need for a gasket, -

All eight-cylinder engines are: equ1pped w1th an a1r’-
injection system and have air injection manifolds at-
tached at number 1, 3 and 5 exhaust ports of the left
exhaust manifold and numbers 2, 4, 6 and 8 of the right
exhaust manifold. Refer to Chapter 1K-Exhaust Sys-
tems for descrlptlon of the a1r 1nJectlon system

Removal

(1) Disconnect 1gn1tlon wires, o
(2) Disconnect air hose at injection; amfold
" (8) Disconnect exhaust pipe at exha st manifold.
" (4) Remove exhaust manifold retainin ’
(5) Separate exhaust manifeld from ylmder head.
6) Remove air 1nJectlon mamfo d f1ttmgs and
washers. ° :

Inslallatlon

1) ‘Clean matmg surfaces of. exhaust mamfold and
cylinder head. Do not nick or scratch.

(2) Install air. 1nJectlon mamfold .on exhaust,
manifold. :

CAUTION: The correct screws and wa,shers must bev

‘used to allow the manifold to expand and pre'vent»

cracking.

3 Install exhaust mamfold ‘and retammg Sscrews.
Tighten two center screws’ w1th 25 fogt-pounds (34 Nem)
torque. Tighten four outer screws with 15 foot-pounds
(20 Nem) torque.

(4) Connect exhaust pipe using replacement seal, if
required. Tighten nuts with 20 foot-pounds (27 Nem)
torque.

(6) Connect air hose to air injection manifold.

(6) Connect ignition wires.

CYLINDER HEADS AND COVERS
Cylinder Head Covers

The cylmder head covers are inistalled with a formed-
in-place RTV -(room temperature vulcamzmg) s1hcone
gasket. ;
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Removal . . P

. (1) Remove air cleaner asSembly
'(2) ‘Disconnect air hose from air mJectlon mamfold
(8) Left side:
(a) Disconnect powet’ brake vacuum hose at in-
take manifold, if equipped.
(b) Disconnect throttle stop solenoid ‘wire, if
equipped. .
(4) Remove thermostatically controlled air cleaner
(TAC) ‘hot air hose on right side. Doy
~(6) Disconnect ignition wires and remove plastlc
wire.separator from cylinder head cover bracket.’
- (6) - Remove retaining screws and - washers. Strike
cover with rubber mallet to break loose from cyllnder
head. Remove cover and gasket. - :

1) Inspect for bent or cracked cover and repalr or
replace as required.

(2) Thoroughly clean cylinder head cover and cylln-
der head gasket surface area.

NOTE: Ensure sealant is. fresh (i.e., 'not stored for
longer than one year and storage area tem;oemture less
than 80°F (27°C). .

(8) Apply bead of J eep Gasket-m-a—Tube, or equiva-
lent, to cylinder head and cylinder head cover. gasket.
surface area.

(4) Position cylinder head cover on engine. . .

(5) Install retaining screws and tlghten w1th 50
inch-pounds (6 Nem) torque.

(6) Connect ignition wires and ‘install plastlc wire
separator on cylinder head cover-bracket. '

(7) Install TAC hot air hose.

(8) Left side: '

(a). Connect power brake vacuum hose at intake
manifold.
(b) Connect throttle stop solenoid wire. .
(9) Connéct air hose to air injection mamfold
(10) Install air cleaner assembly ’

Cylinder Hcads

Removal . i ‘
WARNING: Use extreme caution when engine is oper-

ating. Do not stand in direct line with fan. Do not put.

hands near pulleys, belts or fan. Do ‘not:wear loosé
clothing. C e

(1) Dram cooling system and cyllnder block

NOTE' If coolant is reuseable, drain mto cleafn
container. .

(2) Remove ignition wires and spark plugs.

(3) Remove cylinder head cover and gasket.

(4) Rembove bridge and p1vot assemblies and rocker
arms. Alternately loosen capscrews, one turn at a time,
to avoid damaging bridge.

~+(5) Remove push rods.

NOTE: ‘Retain rocker arms, bﬁdges pivots and push
rods in the same order as removed to famlztate mstalla-
tion in original locations.

(6) Remove intake manlfold

W) Disconnect exhaust manifold from head. It is
not necessary to remove exhaust pipe from manifold.

(8) 'Loosen all drive belts.

(9) Rightside:

o (a) If equlpped w1th air cond1t1oner, remove
compressor mounting bracket and battery negative
i .
cable from cylinder head.

(b) Disconnect alternator support brace from
cylmder head.
(10) Left side: Dlsconnect air pump and power steer-
mg mount bracket, if equlpped from cylinder head. -
“a1) Remove cyhnder head retaining screws.
-(12) Remove cylmder head and gasket.

Cleaning and- Inspocllon

Thoroughly clean the gasket surfaces of the cylmder
head and block to remove all foreign material and gasket
cement. Remove carbon deposits from the combustion
chambers and the top.of each piston.

Use a straightedge and feeler gauge to determine the
flatness of the cylinder head and block mating surfaces.
Refer to Specifications for tolerances.

If the cylinder head is to be replaced and the original
valves. reused, remove the valves and measure the stem
diameters. - :

NOTE: Sermce replacement heads have-standard-size
valve guide bores. If valves with oversize stems from
original head are to be installed in replacement head,
ream valve guide bores to app’ropmate oversize
diameter. . :

If the orlgmal valves are used rémove all carbon
deposxts and reface the valves as outlined within Valve
Refacing. Install the valves in the cylinder head using
replacement valve stem oil deflectors. If valves with
overs1ze stems are used, oversme deflectors are also re-

that are not 1nc1uded w1th the replacement head.

I . o

NOTE:: Wire brush the threads of screws prior fo in-
stallation. Unclean threads will affect the tightening
torquée andications. Blow coolant from screw. holes to
prevent trapping coolant. .



_ NOTE: Do not apply sealmg compound to head and
block surfaces. Do not allow sea,le’r to enter cylinder.

)
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NOTE: The 360 CID engine yses an aluminum coated

laminated steel and asbestos gasket. Retzghtenmg head
bolts after engme has been operated is not necessary

(1) Apply even coat of nonhardenmg seallng com-
pound to both sides of replacement head gasket.

bores.

(2) Posntlon gasket flush on’ block w1th stamped
word TOP facing upward. .

(8) Install cylinder head over gasket

(4) Tighten cylinder head capscrews evenly with 80
foot-pounds (108 Nem) torque following sequence out-
lined in figure 1B-123. Then repeat sequence and t1ghten
screws with 110 foot-pounds (149 NOm) orque.- '

® ® ®
14 ,’:i @ @ @

@ g® G@D‘D@

AJ41 929.

Fig. 16-123 cyl'l_n,de'r Hoad Tightsnng Saquonce .

(5) Left side: connect air pump. mountibracket and ‘

power steering pump, if removed to cylmder head
(6) Right side:

der head.
(b) Install air conditioner compressor mountmg

bracket, if removed, and battery negatwe cable on cylm-
der head.

- (7) Adjust all drxve belts to specxfled tens10n Refer :

to Chapter 1C—Cooling Systems.
(8) Install exhaust manifold and tlghten retamlng
screws with 25 foot-pounds (34 N‘m) torque.:

(9) Install intake manifold. Tighten ‘retaining

screws with 43 foot-pounds (58 NOm) torque.

(10) Install all disconnected plpes hoses, lmkage and )

wires.

(11) Install push rods, rocker arms and br1dge and'
pivot assemblies in or1g1nal position. Loosely install cap- .

screws through bridges. Tighten capscrews alternately;
one turn at a time, to avoid damaging bridges. Tighten
capscrews with 19 foot-pounds (26 Nem) torque.
(12) Reseal and install cylinder head cover. Tighten
retaining screws with 50 inch-pounds (6 Nem) torque.
(13) Install spark plugs and connect ignition wires,
(14) Fill cooling system to specified level,

LUBRICATION SYSTEM

0il is pumped from the sump of the oil pan through a
pick-up tube and screen assembly to a horizontal oil
gallery located at the lower right side of the engine block
(fig. 1B-124). A passage in the timing case cover chan-
nels oil into the oil pump. Pressure is developed when oil
is driven between the gears and pump body.

- The oil is-forced from-the pump through a passagein

the oil pump cover to the oil filter (fig. 1B-125).

The oil passes through the filtering element and on to
an outlet passage in the oil pump cover. From the oil
pump cover passage, the oil enters an adjoining passage
in the timing case cover and is channeled into a gallery
that extends up the left front of the cylinder block. This
gallery channels oil directly to the right main oil gallery,
which intersects with a short passage that channels oil
to the left main oil gallery

.The left and right main oil galleries extend the length
of the cylinder block. The left oil gallery channels oil to
each hydraulic tappet on the left bank. The right oil
gallery channels oil to each hydraulic tappet on the right

- bank. In addition, passages extend down from the right
*_oil gallery to the five camshaft bearings and on to the
- five upper main bearing inserts. The crankshaft is

drilled to allow oil to flow from each main journal to

- adjacent connecting rod journals. A squirt hole in each

connecting rod bearing cap distributes oil to the cylinder
walls, pistons and piston pins as the crankshaft rotates.

A small passage within the front camshaft bearing
journal channels oil through the camshaft sprocket to
the timing case cover area where the case and sprockets
throw off oil to lubricate the'distributor drive gear and
fuel -pump eccentric (see insert, fig. 1B-124). The oil
returns to the oil pan by. passmg under the front main

~ ~ bearing.cap.
(a) Connect alternator support bracket to cylm-r

"0il for the rocker arm assemblles is metered through

the hydraulic valve tappets ‘and routed through hollow

push rods to.a hole in the corresponding rocker arm.
This oil lubricates the valve train, then returns to the oil
pan’ through channels at. both ends of the cylmder head.

Oil Filter

A full flow 01l filter mounted on the oil pump at the
lower right-hand side of the engine is accessible from
below the chassis,

A bypass valve in the filter mounting base provides a

,. safety factor in the event the filter should become inop-
“erative as a result of restriction from sludge or foreign -

material accumulation (fig. 1B-126). Oil Filter Remover
Tool J-22700 will facilitate removal.

Before installation, apply a thin film of oil to the filter

- gasket. Do not use grease. Rotate filter until the gasket
. contacts the seat of the filter base. Tighten by hand

only, following instructions on replacement filter. If in-
structions are not printed on filter, tighten filter until
gasket contacts seat and then tighten an additional 8/4

" turn. Operate engine at fast idle and inspect for leaks.
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Fig. 18-124 Lubricatlon System
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Fig. 18-125 Ol Pump Cover
0l Pump -

‘The posmve-dlsplacement gear- type 011 pump is

driven by the distributor shaft, which is driven by a gear
on the camshaft (fig. 1B-126). The pump is integral with
the timing case cover. A cavity in the cover forms the

body of the pump. A pressure relief valve regulates

maximum oil pressure.

0il pump removal or replacement will not affect the
distributor timing because the distributor drive gear
will remain in mesh with the camshaft drive gear.

Oll Prossirs Rellef Valve

The oil pressure relief valve is not adjustable. The

spring tension is calibrated for 75 psi (517 kPa) max-
imum pressure.

In the relief position, the valve permits oil to bypass
through a passage in the: pump cover to the’ mlet side of
the pump (fig. 1B-126).

Removal

(1). Remove retaining screws and separate oil pump
cover, gasket and oil filter as an assembly from pump
body (timing case cover).

TIMING
CASE
- COVER

IDLER SHAFT

IDLER GEAR

R

DFllVE SHAFT
AND GEAR

OIL PRESSURE RELEASE"
VALVE ASSEMBLY

OIL FILTER BYPASS
VALVE ASSEMBLY

OIL FILTER

~ OIL PUMP COVER

OIL FILTER
ADAPTER

Fig. 1B-126 0l Pump and Filter Assembly

" .41923

(2) Remove drive gear assembly and idler gear by
sliding them out of body. - :

(3) Remove oil pressure relief valve from pump
cover for cleaning by removing retaining cap and spring.
Clean cover thoroughly. Test operation of relief valve by
inserting poppet valve and determining if it slides back
and forth freely. If not, replace pump cover and poppet
valve.

Goear End Clearance Measursment

This measurement determines the distance between
the end of the pump gear and the pump cover. The ideal
clearance is as close as possnble without binding gears.
The pump cover gasket is 0.009- to 0.011-inch (0.229 to
0.279 mm) thick. Symptoms of excessive pump clearance
are fair to good pressure when the oil is cold and low or
no pressure when the oil is hot.

Preferred Method:

(1) Place strip of Plastigage across full width of
each gear (fig. 1B-127). »

(2) Install pump cover and gasket. Tighten screws
with 55 inch-pounds (6 Nem) torque.
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Fig. 18-127 Oll Pump. Gear End Clearance
'Maasuremont—-'_l'laslluam Method

(3) Remove pump cover and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope. Correct clearance by
this method is 0.002 to 0.008 inch (0.002 preferred) [0.051
to 0.203 mm (0.051 mm preferred)].

Alternate Method:

(1) Place straightedge across gears and pump body

(2) Select feeler gauge that will fit snugly but freely
between straightedge and pump body (fig. 1B-128). Cor-
rect clearance by this method is 0.004 to 0.008 inch (0.008
inch preferred) [O 102 to 0.203 mm (0.203 mm
preferred)].

FEELER
GAUGE

- STRAIGHTEDGE

Flg. 1B-128  Oll Pump Gear End Clearance
Measurement—rFesler Gauge Mothod

NOTE: Ensure gears are up into body as far as possible
Jor measurement.

If gear end clearance is excessive, measure gear
length. If gear length is correct, install thinner gasket. If
gear length is incorrect, replace gears and idler shaft.

Gear Tooth-to-Body Clearance

(1) Insert feeler gauge between gear tooth and
pump body inner wall directly opposite point of gear
mesh. Select feeler gauge that fits snugly but can be
inserted freely (fig. 1B-129).

FEELER
GAUGE

Fig. 1B-129 Gear Tooth-to-Body Clearance Measurement

(2) Rotate gears and measure clearance of each
tooth and body in this manner. Correct clearance is
0.0005 to 0.0025 inch (0.0005 inch preferred) or 0.013 to
0.064 mm (0. 013 mm preferred).

(8) If gear tooth-to-body clearance is more than
specified, measure gear diameter with micrometer. If
gear diameter is correct and gear end clearance is cor-
rect and relief valve is functioning properly, replace
timing case cover. If gear diameter is incorrect, replace
gears and idler shaft.

NOTE: If the oil pump shaft or distributor drive shajft
1s broken, inspect for loose oil pump gear-to-shaft fit or
worn front cover. Oversize pump Shafts are mot
available.

(1) Install oil pressure relief valve in pump cover
with spring and retaining cap.

(2) Install idler shaft, idler gear and drive gear
agsembly.

NOTE: To ensure self-priming of the oil pump, fill
pump with petroleum jelly prior to the installation of
the oil pump cover. Do not use grease of any type.
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(8) Install pump cover and oil filter assembly-with
replacement gasket. Tighten retaining screws w1th 56
inch-pounds (6 Nem) torque.

0il Pan
Hamoval

(1) Drain engine oil,

(2) Remove starter motor,

(8) On all vehicles, bend tabs down on dust shleld if
equipped with manual transmission.

(4) Remove oil pan attachmg sCrews. Remove oil
pan.

(5) Remove oil pan front and rear neoprene oil
seals.

(6) Thoroughly clean gasket surfaces of oil pan and
engme block. Remove all sludge and residue from 011 pan
sump. . :

(1) Install replacement oil pan front seal for tlmmg
case cover. Apply generous amount of Jeep Gasket-in-a-
Tube (RTV silicone sealant), or equivalent, to end tabs.

(2) Coat inside curved surface of replacement oil
pan rear seal with soap or RTV silicone sealant. Apply
generous amount-of RTV silicone sealant to. gasket con-

'tactlng surface of seal end tabs.

(3) Install seal in recess of rear main bearmg cap,
ensuring it is fully seated.
(4) Apply RTV silicone sealant to oil pan contactmg

surface of front and rear oil pan seals.

(5) Cement replacement oil pan side gaskets into

- position on engine -block. Apply -generous amount of

RTV silicone sealant to gasket ends.
(6) Install oil pan. Tighten 1/4-20 oil pan screws

with 7 foot-pounds (9 Nem) torque and 5/16-18 oil pan

screws with 11 foot-pounds (15 Nem) torque.
(7) Tighten drain plug securely. :
(8) Install starter motor and connect cable

(9) Fill erankease to specified level with clean lube
oil. ) ’

0il Pressure Gauge
Refér to Chapter 1L—Engine Instrumentation for a

description of operatlon diagnosis and replacement
procedure

. ")Acouu;Ech_e ROD AND PISTON ASSEMBLIES

Use the following procedures to service connectiné

rods and pistons with the engine installed in the vehicle.

(1) Remove cylinder head cover(s) L

(2) Alternately loosen bridge and p1vot assembly
capscrews one turn at a time to avoid damaging bridges.
Remove bridges, pivots and rocker arms,

(3) Remove push rods.

NOTE: Retain bridges, pivots, rocker arn_zs and push
rods in same order as removed to facilitate installation
m original locations. ‘

(4) Remove intake manifold assembly :

(5) Remove exhaust manifold(s). It is not necessary
to disconnect exhaust pipe from manifold.

(6) Remove cylinder head(s) and gasket(s).

(7) Position pistons, one at a time, near bottom of
stroke. Use ridge reamer to remove any ridge from top
end of cylinder walls.

(8) Drain engine oil.

(9) Remove oil pan.

“(10) Remove connecting rod bearmg caps and 1n~
serts Retain in same order as removed

N OTE Connecting rods and caps are stamped unth the
number of the associated cylinder.

(11) Remove connectmg rod and p1ston assembhes
through top of cyhnder bores. Ensure that connecting
rod bolts do not scratch connecting rod journals or cylin-
der walls. Short pieces of rubber hose slipped onto rod
bolts will provide protection during removal.

' Inslallallon

1) Thoroughly clean cylinder bores Apply llght

film of clean engine oil to bores with clean hnt-free'

cloth.

engine oil.

" (4) Use piston rlng compressor tool to 1nstall con-
necting.rod and piston assembhes through top of cylin-
der bores. Ensure that connecting rod bolts do not
scratch connecting rod journals or cylinder walls. Short
lengths of rubber hose slipped over connecting rod bolts
w1ll provide protectlon durlng mstallatlon .

NOTE: Sqm’rt holes in connecting rods must face in-
ward (fig. 1B-130).

(6) Install connecting rod bearing caps and inserts
in original positions. Tighten retaining nuts wrth 33
foot-pounds (45 N‘m) torque.

. (6) Install engine oil pan-using replacement gaskets
and seals.

_ (2) Arrange spacing of piston’ rmg gaps Refer to:",
Piston Rings for procedure. :
'(3) Lubricate piston and ring surfaces w1th clean
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Fig. 1B-130 Rod Number and Squirt Hole Location

(7) Install cylinder replacement
gasket(s).

(8) Install push rods. .

(9) Install rocker arms and bridge and pivot assem-
blies. Loosely install capscrews through each bridge and
alternately tighten, one turn at a time, to avoid dam-
aging bridge. Tighten capscrews with 19 foot-pounds (26
Nem) torque.

(10) Install intake manifold gasket and manifold
assembly.

(11) Install exhaust manifold(s). v

(12) Reseal and install cylinder head cover(s).

(13) Fill erankease with clean oil to specified level.

head(s) and

WARNING: Use extreme coution when engine is oper-
ating. Do no stand in direct line with fam. Do not put
hands mnear pulleys, belts or fan. Do not wear loose
clothing.

(14) Start engine inspect for leaks.
CONNECTING RODS

The connecting rods are malleable iron and are inde-
pendently balanced. The crankshaft end of the con-
necting rod incorporates a two-piece bearing insert. The
number stamped onto the removeable bearing cap and
onto the adjacent machined surface of the rod corre-
sponds to the associated cylinder (fig. 1B-130). The pis-
ton end of the rod is connected to the piston with a 2000
pound (8.9 kN) press-fitted piston pin. .

Have the connecting rod alignment checked by a com-
petent machine shop whenever engine wear patterns or
damage indicates probable rod misalignment. Always
replace bent connecting rods.

Connacting Rod Side Clearance Measurement

(1) Rotate crankshaft to position where connecting
rod journal is at bottom of stroke.

(2) Insert snug fitting feeler gauge between con-
necting rods (fig. 1B-131).

Flg. 1B-131 Connecting Rod Side Clearance Measurement

(3) Compare feeler gauge measurement to specified
clearance. Replace rods that are not within specifi-
cations.

Connecting Rod Bearings

The connecting rod bearings are precision-type steel-
backed aluminum alloy inserts. The connecting rod
bearing inserts are selectively fitted to their respective
journals to obtain the desired operating clearance. In
production, the select fit is obtained by using various
sized color coded bearing inserts as listed in the Bearing
Fitting Chart. The bearing color code appears on the
edge of the insert. :

NOTE: Bearing size is not stamped on production
inserts.

The rod journal size is identified in production by a
color coded paint mark on the adjacent cheek or counter-
weight toward the flanged (rear) end of the crankshaft.
Refer to color codes listed in the Bearing Fitting Chart
to identify journal size and select the correct bearing
inserts to obtain correct clearances. :

CAUTION: Never use a pair of bearing inserts that are
greater than 0.001-inch (0.025 mm) difference in size.

When required, different sized upper and lower bear-
ing inserts may be used as a pair. A standard size insert
is sometimes used in combination with a 0.001-inch
(0.025 mm) undersize insert to reduce clearance by
0.0005 inch or 1/2 thousandth of an inch (0.013 mm),
Example:

Insert Correct Incorrect
Upper Standard Standard
Lower 0.001-inch (0.026mm) | 0.002-inch (0.061mm)
. undersize undersize

70242
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Connecting Rod Bearing Fitting Chart

Crankshatt Connecting Rod Journal

Bsaring Color Code

Color Code and Diameter in Inches .
(Journal Size) ‘ .

Upper Insert Size

Lower Insert Size

) (53.1901 - 53.1723 mm) (0,004 Underslze)
Red —2.0855 to 2.0848 Red

(62,9717 - 52,9535 mm) {0.010 Undersize)

Yellow. —2.0955 to 2.0948 Yellow — Standard ’Yellow — Standard
) (563.2257 - 53.2079 mm) (Standard) . :
Orange ~ —2,0948 to 2.094| Yellow — Standard Black —0.001-inch (0.025mm)Undersize
(63.2079 - 53.190| mm) (0 0007 Underslze) . . . )
Black '—2,094| to 2.0934 Black — 0.00-Inch {0.025mm)Undersize | Black —0,001-inch (0,026mm)Undersize °

— 0.010-Inch (0.254mm)Undersize | Red

. =0.010-inch (0,254mm)Undersize

Service replacement bearing inserts are available in
pairs in the following sizes: standard, 0.001-inch (0.025
mm) undersize, 0.002-inch (0.051 mm) undersize, 0.010-
inch (0.254 mm) undersize and 0.012-inch (0.305 mm)
tndersize. The size is stamped on:the back of service
replacement inserts, -

NOTE: The 0. 002-1nch (0.051 'mm) and 0.012-inch (0. 305
mm) undersize inserts are mot used for productwn en-
gine assembly. Lo

Removal

'Use the followmg procedure to service connecting’ rod

bearmgs with the engme mstalled in the vehicle.

“(1) ‘Drain engine 011 S

(2) Remove oil pan. .

(3) Rotate crankshaft as. requlred to posxtlon two
connecting rods at a time at bottom of their stroke.

(4) Remove bearing caps and lower inserts.

~ (5) Remove upper .insert by . rotatlng 1nsert out of
connectmg rod. -

NOTE Do not mterchange be(mng caps. Connectmg
rod and corresponding cap are stamped with the associ-
ated cylmder number (fig. 1B-180). The numbers are
located on @ ma,chmed surface opposite the squirt holes.

Inspection

(1) Clean inserts

(2) Inspect linings and backs of mserts for 1rregular
wear pattern. Note any scraping, stress cracks or dis-
tortion (fig. 1B-132). If bearing has spun in rod, replace
bearing and: connectmg rod and inspect crankshaft jour-
nal for scoring.

“(8) Inspect: for materlal 1mbedded in linings that
may indicate abnormal piston, timing gear, distributor
gear or oil pump gear wear. Figures 1B 133 and 1B-134
depict common score problems.

(4) Inspect fit of insert locking tab in rod cap. If
result of inspection indicates that insert tab-may have
been: pinched between rod and rod cap, replace upper
and lower bearing inserts.

60270

~ 'LOCKING TABS

 UPPER

CAUSED BY
ROD BOLTS
SCRATCHING

WEAR PATTERN—
ALWAYS GREATER
ON UPPER INSERT

Fig. 1B-132 connhcth{g Rod Bearing Inspection

~ UPPERINSERT

LOWER INSERT

Fig. 1B-133  Scoring Caused by Insufficlent Lubrication

(5) Inspect contact area of locking tab. Abnormal
wear indicates bent tabs or improper installation of
inserts (fig. 1B-135).

(6) Replace bearing inserts that are damaged or
worn,

— _——————
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ABNORMAL CONTACT AREA
CAUSED BY LOCKING TABS NOT
| BEING FULLY SEATED OR BENT

Fig. 1B-135 Locking Tab Inspection

Measuring Bearing Clearance with Plastigage

(1) Wipe bearing inserts and rod Journal clean. .

(2) Lubricate upper insert and install in rod.

(8) Plice strip of Plastigage across full width of
lower insert at center of bearing cap. Lower insert must
be dry. :
~ (4) Install bearlng cap on connecting rod and
tighten retaining nuts with 33 foot-pounds (45 Nem)
torque.

NOTE: Do not rotate crankshaft. Plas tigage will shift,
resulting in inaccurate indication. Plastigage must not
crumble. If brittle, obtain fresh stock.

(5) Remove bearmg cap and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope (fig. 1B-136).

SCALE

" COMPRESSED *
PLASTIGAGE 41907

: Flﬁf 18- 156' connoellng Rod B‘aarln'g Clearance
Moasuremonl with Plaslluaga

(6) If correct clearance is. 1nd1cated bearmg flttlng
is not necessary. Remove Plastigage from crankshaft
journal and bearlng and proceed to Installatlon.

NOTE: Tmces of Plastzgage left on bearmg surfaces
will dissolve in hot engine oil after engine is operating.

(7) If oil clearance exceeds specification, install
0.001-inch (0.025 mm) undersize bearing inserts and
measure clearance as descrlbed in steps (1) through (5)
above. _. .

NOTE: The measured cleamnce unth 0 001 -mch (0 025
mm,) undersize bearing inserts installed will determine
if @ pair of 0.001-<inch (0.025 mm) undersize inserts or
some .other combination. are needed to provide the cor-
rect clearance. For example, if the initial clearance was
0.008 inch (0.076 mm),-0.001-inch (0.025 mm) undersize
inserts will reduce the clearance by 0.001 inch (0.025
mmy). The oil clearance will be 0.002 inch (0.051 mm) and
within specification. A combination of a 0. 002-inch
(0.051 mm) undersize insert and o 0.001 -mch (0.025 mm)
undersize insert will reduce the clearance an additional
0.0005 tnch (0.018 mm). The oil clearance will then be
0.0015 inch (0.088 mm,).

CAUTION: Never use a combination of inserts that
differ more than one bearing size as a pair. For example,
do not use a standard upper and a 0. 002 mch (0.051 mm)
undersize lower insert.

(8) If oil clearance exceeds spec1flcat10n when 0.002-
inch (0.051 mm) undersize inserts are installed, measure
diameter of connectmg rod journal with micrometer. If
journal diameter is correct, inside diameter of con-
necting rod is incorrect and rod must be replaced.

Maasurlng connoellnu Rod Journal wllh Mlcromotar
NOTE: If the youmal dmmeter does not. conform to the

specification, it may have been grownd 0.010-inch (0 204
mm,) or more undersize.
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If journal diameter is incorrect, replace crankshaft or
grmd journal to accept the approprlate unders1zed bear-
-7\ ing insert pair.
S (1) Wipe connecting rod Journal clean.

(2) Use micrometeér to measure journal dlameter at-

two locations 90 degrees apart at each end of . Journal
Note difference between maximum and - mmlmum
diameters. .

(3) Refer to Spec1flcatlons for maximum allowable

' taper and out-of-roundness. If any rod journal dimen-

sion is not within spec1f1cat10n replace crankshaft or
recondition crankshaft Journals and fit w1th appropriate
undersize bearing inserts.

(4) Compare largest diameter measurement with
journal diameters- hsted in Bearmg Fitting Chart.

(5) Select bearlng insert pair required to provide
specified bearmg clearance :

NOTE: Always 'measu're clearance with Plastigage af
ter installing replacemenit bearing inserts. Also, meas-
ure the clearance of each Journal after installing o
crankshaft kit (crankshaft supplied with bearings).
Installation S

CAUTION: Use care when rotating the crankshaft
with bearing caps removed Ensure the connecting rod
bolts do mot accidentally come in contact with the rod
journals and scratch the surface finish, which can cause.

- ) bea/mng JSatlure. Short pieces of rubber hose slipped over
N

the rod:-bolts wzll provide protection during installation;:

(1) Rotate crankshaft to posmon connectmg rod
- Journal at bottom of stroke.”

(2) Lubricate bearlng surface of each msert w1th )

clean engine oil.-

+(8) Install bearing mserts, cap and retammg nuts .

T1ghten with 33 foot-pounds (45 Nem) torque. - i
~ (4) Install oil pan using replacement gaskets and
seals. Tighten drain plug securely.
(6) Fill crankcase to specified level w1th clean en-
gme lube oil.

PISTONS

The pistons used with all elght-cylmder engines are
aluminum alloy Autothermic pistons. They are steel
reinforced for strength and to control expansion.

‘The plstons are cam-ground and are elhptlcal in

shape. The rmg belt area contains three plston rings:
two compression rmgs and-one 011 control ring located
above the plston pin,..

The plston pin boss is offset from the piston centerline
so that it is nearer the- thrust 31de of the plston This

minimizes piston slap.

To ensure correct installation of the pistons in the
bore, two notches are cast in the top perimeter of the
pistons. The notches must face forward when mstalled
(fig. 1B-137). - TR Lo

NOTCHES MUST
-+ FACE FORWARD

Fig. IB 137 .. Installing Piston Assembly Into. cyllndor Bore

Plslon Measuromoms

Mlcromoler Memod

(1 ) Use 1ns1de m1crometer to measure cyllnder bore
inside diameter at location 2 5/16 inches (59 mm) below

“top of bore and crosswise to’block.

(2) Measure outside diameter of pis tOn

NOTE: Pistons are cam ground and must be mea,sured‘
at a right angle (90 degrees) to pzs ton pm at centerlme of
pin (fig. 1B-138). : . 3

(3) Difference between cyllnder bore diameter and
piston diameter d1mens1ons is plston to- bore clearance
Refer to Spec1f1catlons '

Foolor Gauuo Melllod

Q1) Remove rings from plston RN e
*(2) Insert:long 0. 0005-1nch (0 013 mm) feeler gauge
mto cylinder bore. - '
(3) Insert piston (top flrst) into cyllnder bore along—
side feeler gauge. With entire piston inserted in cylinder
bore, piston should not bind against feeler gauge. -
' (4) Repeat steps (2) and (8) above withlong 0. 002—
1nch (0.051 mm) feeler gauge. Piston should bind. O
'If the piston binds on the 0.0005-inch (0.018 mm) feel-
er gauge, either the piston is too large or the cylinder
bore is too small. If the piston does not bind on the 0.002-
inch (0.051 mm):feeler gauge, the piston may be en-
larged:by knurling or-shot-peening. Replace any piston.
that is 0.004-inch (0.102 mm) or more undersize.
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3.629 in.

DIAMETER
“3.624 in. 2ND
(92.0496mm) ~GROOVE
3.680 in.
(93.477mm) DIAMETER
—— A 3RD >
3.670 in. GROOVE
(93.218mm)
0.0805 in.
(2.0447 mm)
3 0.0795 in.
. (2.0193mm) | GROOVE
0.1896in, | HEIGHT
(4.8133mm)
0.1880 in.
(4.7752 in
41909

Fig. 1B-138  Piston Measurements
Piston Rings

The top compression rmg is constructed of moly-fllled
iron. The second compressxon ring is constructed of cast-:
iron. The oil control rmg has a three-plece steel des1gn

Ring Measuraments

CAUTION: Do not remove metal from grooves -or
lands. This will change ring groove clearances and will
destroy ring-to-land seating.

(1) Clean carbon dep031ts from all ring grooves. En-
sure oil drain openings in oil ring grooves and pin boss
are open.

(2) Measure ring side clearance with correct size
feeler gauge that fits snugly between ring land and ring.
Slide ring around groove. It must slide.freely around
circumference of groove (fig. 1B-139). Refer to Specifica-
tions for correct.ring side clearance.

(8) Place ring in cylinder bore. Use inverted piston
to push rlng down near lower end of ring travel area.
Measure ring gap (clearance) with feeler gauge fitted
snugly in ring opening (fig. 1B- 140). Refer to
Specifications,

NOTE: Insert each compression ring (not oil control
rings) in its respective cylinder bore. and measure end
gap.

~ Fig. 18-139  Ring Side Clearance Measurement
|ns|allallon '

NOTE Ensure top and bottom compresswn rmgs are
installed properly. Ideally, ring gops should be spaced
180 degrees from each other. Correct rmg gap spacing zs
depicted in jzgm'e 1B-141,.

(1) Install oil control rmgs according to 1nstruct10ns
in package. Roll upper.and lower rails into place without
use of tool (fig: 1B-142).

"Fig. 18-140 Comprasslon Ring Gap Measuramen!
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TOP COMPRESSION RING
— /
BOTTOM

: \Qﬁ) COMPRESSION RING
\ ~
%
thg;gg
S5l

"OIL RAIL
_ EXPANDER .

BOTTOM oiL .
CONTROL RAIL )

IMAGINARY
LINE THROUGH
CENTER

| OF PISTON
SKIRT
—

IMAGINARY LINE
PARALLEL .
TO PISTON PIN

RING GAP POSITION MAY |
VARY %200 FROM
POSITION ILLUSTRATED

‘80124

Fig. 1B-141 Ring Gap Spacing

60122

Fig. 1B-142 Installing Ol Control Hlnu Upper and Lower Ralls

(2) Install bottom compression ring using ring in-

staller to expand ring around piston (fig. 1B-143).

} NOTE: Ensure top and bottom compression rings are

installed with top side up. Figure 1B-144 illustrates typi-
cal ring marks that indicate the top side of the ring.

_ nomoval

Pin leng

RING
INSTALLER

‘ A34191&§

Fig. 18-143  Compression Ring In.stallallon.} .

. e, U _ AJ41913
" . 18-144 : Twiical Comprésion mnd Mar"‘ks
(8) Install top compresswn ring. usmg rmg 1nstaller

to expand ring around piston (fig. 1B-143).

Piston Pins

The piston pins are pressed into the roids’\'mth 2000
pounds force (8900 N) and do not requlre a retalnmg

dev1ce o

(1) Usmg Plston Pin Remover Tool J-21872 and ar-
bor press, -place .piston on' Remover . Support Tool J-
21872-1 (fig. 1B- 145).

-.(2) Use Piloted Driver. Tool J 21872 3 to press pm
completely out of piston and connecting rod. Note posi-

- tion: of p1n through gauge window of remover support

tool. .

Pl

(1) Inspect plston and connectlng rod.. bores for
mcks and burrs.:Replace rod and piston if necessary.

NOTE: Never reuse-a piston pin after it has been
pressed n and out of a connecting rod,

- (2) With. pin removed from piston and connectlng
rod, clean and dry piston pin bores.
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\-’. ‘Jj J-21872:3. |

- 4.21872-3

GAUGE |
WINDOW

J-21872-1 80048

Fig. 1B-145 Piston Pin Removal and Instaliation

(8) Position piston so that pin bore is in vertical
position. Insert replacement pin in bore. At room tem-
perature, replacement pin should slide completely
through piston bore without forcing.

(4) Replace piston if pin jams in bore.

(1) Position piston and connecting rod so that piston
_notches will face forward and rod squirt hole will face
inward when assembly is installed in engine.
(2) Place Pin Pilot Tool J-21872-2 through piston
and connecting rod pin bores (fig. 1B-145).
(8) Place pin pilot, piston and connecting rod on
Support Tool J-21872-1.
(4) Insert piston pin into piston pin bore and into
connecting rod pin bore.
(5) Insert Piloted Driver Tool J-21872-8 into piston
pin. :
(6) Use arbor press to press piston pin through con-
necting rod and piston bores until pin pilot indexes with
mark on support.

NOTE: The piston pin requires 2000 pounds force (8900
N) for installation. If insufficient force is required to
press piston pin into connecting rod, ‘or if rod slides
along pin, replace connecting rod. :

(7) Remove piston and connecting rod assembly
from press. Pin should be centered in rod £1/82 inch
(0.787 mm).

CRANKSHAFT

The crankshaft is counterweighted and balanced inde-
pendently.” The associated components for the crank-
shaft are also individually balanced, then the complete
assembly is balanced as a unit. Service replacement
vibration dampers, crankshafts, flywheels, drive plates
and torque converters may be replaced without re-
balancing the entire assembly.

The crankshaft has five main bearing journals and
four connecting rod bearing journals, The end thrust is
controlled by the No. 3 main bearing: . .

The rear main bearing oil seal is shielded from expo-
sure to excessive oil by a slinger that is machined in-
tegral with the crankshaft. o

Replace crankshafts that are damaged or worn be-
yond feasible reconditioning. Use the procedures out-
lined within Cylinder Block to remove and install a
crankshaft,

NOTE: Scribe mark: the torque converter and drive
plate prior to crankshaft removal. Install in the same
position during assembly.

Crankshaft End Play Moasuroment

Crankshaft end play is controlled by the No. 8 main

bearing, which is flanged for this purpose. ’

(1) Attach dial indicator to crankcase adjacent to
No. 3 main bearing. '

(2) Set dial indicator stem on face of adjacent
counterweight (fig. 1B-146). '

(8) Pry crankshaft fore and'aft. =

(4) Note dial indicator. End' play is difference be-
tween high and low measurements. Refer to
Specifications '

Fig. 1B-146 Crankshaft End Plai Moasurement |
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(6) If end play is not within spec1flcat10n, inspect.

crankshaft thrust faces for wear, If no wear is apparent,
replace No. 8 (thrust) main bearing inserts and measure
" end play. If end play is not within specification, replace
crankshaft.-

NOTE: When installing the No. 8 (thrust) main bearing
wserts, pry the crankshaft fore and aft to align the
thrust faces of the bearing inserts before Sfinal
tightening. . .

Crankshaft Main Bearings

The main bearing inserts are steel-backed aluminum-
tin lined. Optional bearing inserts are available with

overplated copper-lead linings. The main bearing caps

are numbered 1 through 5, front to rear, with an arrow
to indicate the forward position. The upper main bear-
ing insert surfaces are grooved The. lower insert: sur-
faces are smooth, .

Each bearing insert pair is selectlvely fltted to its
respective journal to obtain the desired operating oil
clearance. In production, the select fit is obtained by
using various-sized color-coded main bearing inserts as
listed in the Main Bearing Fitting Chart. The bearlng
color code appears on the edge of the msert

NOTE' The bearing size is not stamped on productwn
inserts.

The main bearing journal diameter is identified in
production by a color-coded paint mark on the adjacent
cheek toward the flanged (rear) end of the crankshaft,
except for the rear main journal. The paint mark that
identifies the rear main Journal diameter 1s on the
crankshaft rear flange.

Refer to the Main Bearing Fxttmg Chart to select the
proper bearing inserts to obtain the specified bearing
clearance, The correct clearance is 0.0015 to 0.0020 inch
(0.038 to 0.051 mm) for No. 1 through No. 4 main bear-
ings and 0.0025 to 0.0030 inch (0.064 to 0.076 mm) for the
rear main bearing. :

When required, use different sized upper and lower
bearmg inserts as a pair. Use a standard size upper

Jinsert in combination with a 0.001-inch (0.025 mm) un-

dersize lower insert to reduce the clearance by 0.0005
inch or 1/2 thousandth of an inch (0,018 mm).
Example:

Insert - Incorrect “Correct
Upper Standard Standard
Lower 0.002-inch (0,081 mm)|0.001-inch (0.026 mm
undersize " undersize
70242

NOTE: When installing upper and lower inserts having
different sizes, install undersize inserts either all on the
top (upper) or all on the bottom (lower). Never use bear-
tng nserts in combination with greater than 0.001-tnch
(0.025 mm) difference in size.

Service replacement main bearing inserts are avail-
able as pairs in the following sizes: standard, 0.001-inch
(0.025 mm) undersize, 0.002-inch (0.051 mm) undersize,
0.010-inch (0.254 mm) undersize, and 0.012-inch (0.305
mm) undersize. The bearmg size is stamped on the back
of service replacement inserts.

NOTE: The 0.012-inch (0.305 mm) undersize insert w
not used for productwn engme a,ssembly

Removal

The following procedure can be used when the engme
is installed in the vehicle.

(1) Drain engine oil and remove oxlvpan., '

(2) Remove main bearing cap and lower insert. °

(8) Remove lower insert from bearing cap. -

(4) Remove upper insert by loosening all other bear-
ing caps and inserting tool fabricated from cotter pin
approximately 1/2-inch (14 mm) into crankshaft oil
hole. Fabricate cotter pin as deplcted in figure lB 147.

Main Bearing Fitting Chart

Crankshaft Main Bearing Journal

Bearing Color Code

Color Code and Diameter in
Inches (mm)- Upper insert Size Lower Insert Size . -
Yellow —2.7489 to 2.7484 Yellow —Standard Yellow —Standard
(69.8220-69.8093mm){Standard) ) ) . C
Orange —2.7484 to 2.7479 Yellow —Standard Black ~ 0,001-inch(0.026mm) Undersize
o (69.8093-69.7966mm) (0,0005 Undersize) ) i
_Black —2,7479 to 2,7474 . Black 0.001-inch (0.026mm) Undersize | Black 0.001-inch(0.026mm) Undersize
_ (69.7966-69.7839mm) (0,001 Undersize) ' :
Green  —2,7474 to 2,7469 - Black 0.001-inch (0,026mm) Undersize | Green  0.002-inch(0.051mm) Undersize
(69.7839-69.7712mm)(0,0015 Undersize) ) ,
Red. © —2,7389t02.7384 . - Red 0.010-inch (0,.254mm) Undersize { Red 0.010-inch(0.264mm) Undersize
(69.5680-69.5553mm) (0,010 Undersize) . . . . :

60273
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; BEND HEAD T0. FOLLOW f ‘
CONTOUR OF J JOURNAL

~ 7/64ANCH COTTERPIN "

Fig. 18-147 Fabricated Upger Maln Bearing Insert Removal Tool

(5) With cotter pin in place, rotate crankshaft so
that upper bearing insert. is rotated in direction of its
locking tab. : :

(6) Remove remaining bearlngs in-same manner as
outhned above. - - :

(1) Wipe inserts clean and inspect for abnormal
wear patterns and for metal or other. foreign material
imbedded in lining. Normal main bearing insert wear
patterns are illustrated in figure 1B-148.

UPPER
INSERT i goiio oo

‘ NOWEARIN.
| THIS AREA

"LOW AR
IN BEARING
LINING :

Fig. 1B-148 Nprmal 'Ma_lli Iloarlnﬁllnsort Woear Patterns

NOTE: If any of the crankshaft jowr'nals are scored,

remove the engine fo'r cranlcshaft repazr.

(2) Inspect back of mserts for fractures, scrapings
or irregular wear patterns. :
(8) Inspect upper insert locking tabs for damage
(4) Replace all damaged or worn bearing inserts.

Measurlng Malni’Boarlng Clearance with Plastigage (Crankshaft Installed)
’ (1) Support weight of crankshaft with jack placed

under . counterweight adjacent to journal being

measured.

NOTE: Measure. clearance of one bearing at a time.
ALL other bearing caps must remain tightened.

(2) Remove main bearing cap and lower insert.
(8) Wipe insert and exposed portion of crankshaft
journal clean.

(4) Place strip of Plastigage across full w1dth of'
‘bearing insert.

NOTE: Plastzgage must not cmmble If bmttle, obtain
fresh stock.

(5) Install bearmg cap and tlghten retaining screwsv

with 100 foot-pounds (136 N'm)torque.

NOTE: Do 1ot rotate crankshaft. Plastigage will shift,

resulting v m inaccurate mdwatwn.

(6) Remove bearmg cap and determlne amount of

clearance by measuring width of compressed Plastigage

with scale on Plastigage envelope. Correct clearance is
0.0015 to .0:0020. inch (0.088 to 0.051 mm) for No. 1

through No. 4 main bearings and 0.0025 to 0.003 inch

(0.064 to 0.076 mm) for rear main bearing (fig. 1B-149).

COMPRESSED |
PLASTIGAGE

Flﬁf 1B-149  Measuring Main Bearing Clearance with Plastigage

NOTE: The compres'sed .Plastigage should maintain

- the same size across the entire width of the insert. If the

size varies, this may indicate either a tapered jowrnal or
Soreign material trapped behind the insert.

(7) If correct clearance is indicated bearing replace-.
ment is not necessary, Remove Plastigage from crank-:
..shaft and insert. Proceed to Installatlon. _

-NOTE: Small pieces of Plastzgage may remain on im- .

sert or journal surfaces. If so, they will dissolve in hot
engine oil when the engine is operated.
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(8) If oil clearance exceeds specification, install pair
__ of 0.001-inch (0,025 mm) undersize bearing inserts and
W measure clearance as described in steps (3) through (6)
" above.

9) Clearance measured with 0.001-inch (0.025 mm) -

undersize inserts installed will determine if pair of
0.001-inch (0.025 mm) undersize inserts or some other
size combination will provide correct clearance. For ex-
ample, if clearance was 0.0085-inch (0.089 mm) origi-
nally, a pair of 0.001-inch (0.025 mm) undersize inserts
will reduce clearance by 0.001 inch (0.025 mm). Oil clear-
ance will be 0.0025 inch (0.064 mm) and within specifica-
tion, Combination of 0.002-inch (0.051 mm) undersize
insert and 0.001-inch (0.0256 mm) undersize insert will
reduce this clearance additional 0.0005 inch (0.013:mm)
and oil clearance will be 0.002 inch (0.051 mm).

CAUTION: Never use a combination. of inserts that
have a difference of more than one bearing size. For
example, do not use a standard upper and 0.002-inch
(0, 051 ‘mm) undersize lower insert.

(10) If oil clearance exceeds specification with pair of
0.002-inch (0.051 mm) undersize inserts, measure crank-
shaft journal diameter with micrometer. Refer to Speci-
fications. If journal diameter is correct, crankshaft bore
in cylinder block may be misaligned, which requires
cylinder block replacement. If journal diameter is in-
correct, replace or grind crankshaft to standard

Ve .
j undersize.

.(1) Lubricate journal contact surface of each insert
with clean engine oil.

(2) Loosen all main bearing caps.

(3) Install main bearing upper insert(s).

(4) Install main bearing cap(s) and lower insert(s).
Tighten retaining screws evenly with 100 foot-pounds
(186 Nem) torque in steps of 30, 60, 90 and 100 foot-
pounds’(41, 81, 122 and 136 Nem) torque. Rotate crank-
shaft after each tightening step to determine if it rotates
freely. If it does not rotate freely, examine inserts for
proper installation and size.

(5) Install oil pan using replacement gaskets and
seals. Tighten drain plug securely.

(6) Fill crankcase to specified level with clean lube
oil. . : :

Moasurlng Main Bearing Journals with Mlcromotor (Crankshaft
Removed)

(1) Wipe main bearing journals clean.
(2) Measure each journal diameter with microme-
) ter. Note difference between maximum and minimum
diameters of each journal.
(3) Refer to Specifications for maximum allowable
taper and out-of-roundness.

(4) Compare measured largest diameter dimensions
with journal diameter dimensions listed in Main Bear-
ing Fitting Chart.

(6) Select insert pairs that will provide specified

bearing clearance. Correct clearance is 0.0015 to 0.0020

inch (0.038 to 0.051 mm) for No. 1 through No. 4 main
bearings and 0.0025 to 0.0030 mch (0.064 to-0. 076 mm)
for rear main bearing,

Rear Main Bearing ,0" Seal

The rear main bearing oil seal consists of a two-piece
neoprene single lip seal. Correct installation of the seal
is required for leak-free engine operation.

Removal

(1) Drain engine oil.

(2) Remove starter motor.

(3) Remove oil pan. ~

(4) Remove oil pan front and rear neoprene oil
seals, A

(5) Remove oil pan side gaskets

(6) Thoroughly clean gasket mating surfaces of oil'
pan and engine. block Remove all sludge and res1due_
from oil pan sump.

(7) Remove rear main bearing cap. ..

- (8) Remove and discard lower seal. ,

NOTE: To ensure leak-free opemtzon always replace
the upper and lower seal halves as a patr

(9) Clean main bearlng cap thoroughly to remove
all sealer. -
(10) Loosen all remaining main bearmg capsciews.
(11) Use brass drift and hammer to tap upper seal
half until sufficient portion of seal is protrudmg to per-.,
mit pulllng seal out completely ’ :

Installatlon

(1) Wipe crankshaft seal surface area clean and ap-

-ply light film of oil.

(2) Coat block contact surface area of replacement
upper seal half with soap and lip of seal with clean
engine oil (fig. 1B-150).

(8) Insert upper seal half into engine block.

NOTE: The lip of the seal must face the Jront of the
engine.

(4) Coat both s1des of replacement lower seal half
end tabs with Jeep Gasket-in-a-Tube (RTV silicone), or
equivalent. Do not apply sealer to lip of seal.

(5) Coat outer curved surface of lower seal half with
soap and lip of seal with clean engine oil.

(6) Insertseal into cap recess and seat firmly. -

(7) Apply Jeep Gasket-in-a-Tube (RTV s111cone), or
equlvalent to both chamfered edges of rear main bear-
ing cap. :
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CLIQuID
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EDGES
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Flg. 1B-150 Rear Main Ol Seal Installation

CAUTION: 'Do not apply sealer to the cylinder block
mating surface of the rear main cap because bearing
clearance could be qffected

(8) Tighten all main bearlng capscrews w1th 100
foot-pounds (136 Nem) torque
(9) Install oil pan using replacement gaskets and
seals. Tighten drain plug securely.
(10)- Install starter motor. .
(11) Fill crankcase to specified level w1th clean en-
gine lube oil. : :

VIBRATION DAMPER AND PULLEY

The vibration damper is balanced independently and

then rebalanced as part of the complete crankshaft:

assembly.

Do not attempt to dupllcate original vibration
damper balance holes when installing a service re-
placement damper. The vibration damper is not repair-
able and is serviced only as a complete assembly.

Removal

(1) Loosen damper retaining screw.

(2) Loosen alternator drive belt.

(8)- Loosen air conditioner compresaor drlve belt if
equipped, and move aside.

(4) Loosen power steering pump drive belt, 1f equlp-
ped, and move aside.

(5) Remove damper pulley retalmng bolts. Remove-

damper pulley from damper.

- (6) Remove damper retaining screw and washer
and loosely install screw to prevent damage to screw
threads when removal tool is used.

(7) Use Vibration Damper Removal Tool J-21791 to
remove damper from crankshaft (fig. 1B-151).

60125

" Fig. 18-151  Vibration Dampor Removal

(1) Polish damper hub with crocus cloth to prevent
seal damage.

(2) Apply light film of engine oil to seal contact
surface area of damper.

(8) Align key slot in damper hub ‘with crankshaft
key way.
(4) .‘Position damper on end of crankshaft
(5) Lubricate screw threads and washer w1th engine
oil. : : .
(6) Install damper retaining screw and washer and
tighten with 90 foot-pounds (122 Nem) torque.

NOTE: If crankshaft turns before specified torque is
attained, proceed with belt installation. With belts in-
stalled, tighten damper retaining screw with 90 foot-
pounds (122 Nem) torque. ‘

(7) Install damper pulley and retammg bolts
Tighten bolts with 30 foot-pounds (41 Nem) torque.

(8) Install drive belts and adjust to specified ten-
sion. Refer to Chapter 1C—Cooling Systems. -

FLYWHEEL/DRIVE PLATE AND RING GEAR ASSEMBLY

The ring gear can be removed only from engines used
with manual transmissions. With automatic transmis-
sions, the ring gear is'welded to and balanced as part of
the drive plate and is not removeable:



Ring Gear noplacomonl—mnual Transmlssion (Flywhael
Removed)

(1) Place flywheel on arbor press with steel blocks
equally spaced around perimeter and under ring gear.
2) Press flywheel down through rmg gear.

NOTE: The ring gear can also be removed by breakmg
it with a chisel.

3) Apply heat to expand msxde perlmeter of re-
placement ring gear.
(4) Press replacement ring gear onto flywheel

NOTE: The flywheel is bqlanced as an mdmdual com-
ponent and also as part of the crankshaft assembly. Do
not attempt to duplwate original fiywheel balance holes

~ when installing a service replacement.

CYLINDER Bl.l)cK

Dlsammbly

(1) Drain englne oil. :

(2) Remove engine assembly from vehicle as out—
lined in Engine Removal.
(8) Use engine stand to support engine assembly
(4) Remove distributor. '
(5) Remove cylinder head covers and gaskets.
(6) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen capscrews, one turn at a time,
to avoid damaging bridge.

(7) Remove push rods

NOTE: Retain bmdges, pwots, rocker arms, push rods
and tappets in cylinder sets to faczlttate mstallatwn m
original locations.

(8) Remove mtake manifold assembly
(9) Remove valve tappets. ‘

(10) Remove cylinder heads and gaskets .

(11) Position pistons, one at a time, near bottom of
stroke. Use ridge reamer to-remove rldge, if any, from
top end of cylinder walls, -

(12) Loosen all drive belts, Remove power steermg
pump, air pump and air conditioner compressor, if
equipped.

(13) Remove damper pulley and vibration damper.

(14) Remove timing case cover.

(15) Remove oil pan.

(16) Remove camshaft. '

(17) Remove connecting rod bearing caps and inserts
and retain in same order as removed.

NOTE: Connecting rods and caps are stdmped with the
number of the associated cylinder.

(18) Remove connecting rod and piston assemblies
through top of cylinder bores. Ensure that connecting
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rod bolts do not scratch connecting rod journals or cylin-
der walls. Short pieces of rubber hose slipped over rod
bolts will provide protection during removal. ,
(19) Remove oil pickup tube and screen assembly. -
(20) Remove main bearing caps and inserts.
(21) Remove crankshaft.

Cyllndor Bore Reconditioning

Cylinder Bore Measurement

" Use a bore gauge to measure the cylinder bores (fig.
1B-152). If a bore gauge is not avallable, use an inside
mlcrometer

80304

Flg 1B-152 Musurlng cyllndor Bore wllh Bore Gauqe

oo (1—)~Measur’e cylinder bore crosswise to block near

top of bore. Repeat measurement at bottom of bore.

(2) Determine taper by subtracting smaller dimen-
sion from larger dimension.

(8) Turn measuring device 120° and repeat step (1).
Then turn another 120° and repeat measurements.

(4) Determine out-of-roundness by comparing dif-
ference between measurements taken 120° apart.

If the cylinder taper does not exceed 0.005 inch (0.127
mm) and the out-of-roundness does not exceed 0.003
inch (0.076 mm), true the cylinder bore by honing. If the
cylinder taper or out-of-round condition exceeds these
limits, bore and then hone cylinder for an oversize
piston.
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. .

Ilesurlaclng cyllndor Bore

CAUTION: Do not use mgzd type ho'nes to remove cyl—
inder glaze. A slight amount of taper always exists in
cylinder walls:after the engme has been in service for a
period of time. :

(1) Use expanding hone to true cylinder bore and to
remove glaze for faster ring seating. Move hone up and
down at sufficient speed to produce uniform 60° angle
crosshatch pattern on the cylinder walls. Do not use
more than ten strokes per cylmder A stroke 1s one
down-and-up motlon

CAUTION: Protect engine beomngs and lubrication
system from abrasives.

(2) Scrub cylinder bores clean W1th solution of hot
water and detergent.

(3) Immediately apply light engine oil to cylinder
walls. Wipe with clean, lint-free cloth.

NOTE: If crankshaft is not removed from block, cover
commecting rod journals with clean cloths dm'mg clean-
g operation.

Assembly

(1) Install and lubricate upper main bearing inserts
and rear main upper seal half. Lubricate seal lip.

(2) Install crankshaft.

(3) Install main bearing caps and inserts. If replace-
ment bearings are installed, measure each bearing clear-
ance with Plastigage.

(4) Install replacement oil pickup tube and screen
assembly. Do not attempt to install original pickup tube.
Ensure plastic button is inserted in bottom of replace-
ment screen. R

(5) Install camshaft.

(6) Position piston rings on pistons. Refer to Piston
Rings for procedure.

(7) Lubricate piston and ring surfaces with clean
engine oil.

(8) Use p1st0n ring compressor tool to install con-
necting rod and piston assemblies through top of cylin-
der. ‘bores. Ensure.that connecting:rod bolts’ do. not

scratch connecting:rod journals or eylinder walls. Short
lengths of rubber hose slipped over conrecting rod bolts
will provide protection during installation.

(9)-Install connecting:rod bearing caps and inserts
in same-location as removed. Tighten nuts with 33 feot-
pounds (45 Nem) torque.

(10) Install camshaft and crankshaft sprockets and
timing chain as an assembly.

(11) Install timing case cover and gaskets. Refer to
Timing Case Cover for procedure :

(12) Install engine oil pan using replacement gaskets
and seals. Tighten drain plug securely.

(13) Install vibration damper and damper pulley, .

(14) Install cylinder heads with replacement gaskets

(15) Install valve tappets.

(16) Install intake ~manifold with replacement
gasket. ‘ :

(17) Install push rods.

(18) Install rocker arms and bridge and pivot assem-
blies. Loosely install capserews through each bridge and
then alternately tighten capscrews, one turn at a time,
to avoid damaging bridge. Tighten capscrews with 19
foot-pounds (26 Nem) torque. '

(19) Turn crankshaft to position No. 1 piston at TDC
on compression stroke.

"(20) Reseal and install cylinder head covers

(21) Install power steerlng pump, air pump and air
conditioner compressor.

(22) Install dlstrlbutor

(a) Point ‘rotor at No. 1 spark plug firing
posmon

(b) Turn oil pump dr1ve shaft w1th long screw
driver to engage with dlstrlbutor shaft. '_

(¢) With rotor pointing at No. 1 spark plug fir-
ing position, rotate distributor- housing counter-
clockwise until leading edge of trigger wheel segment is
aligned with center of sensor. Tighten distributor hold-
down clamp.

NOTE: When engine is installed and operating, check
zgmtwn timing as outlined in. Chapter 1A General
Service and Diagnosis.

- (28) Remove engine from stand:

(24) Install englne assembly as-outlined in Engine
Installation.



‘_No.2 !

Displacement . . . .

Compression Ratio ,

Compression Pressure ..,

P

~ Maximum Variation Between:

. Cylinders. . .. ..

Taxable Horsepower
Fuel °

Camshéft

PN B .

Fuel Pump Eccentric Diameter. . .

Tappet Clearance
‘End Play

. /Bearing Clearance . . .

Bearing Journal Diameter

- No. 1
No.3 .. :
No.4 .......
No. 6

Maximum Base Ctrcle Runout .

Cani Lobe Lift

Intake Valve Timing
Opens ,
Closes . . .

Exhaust Valve Timing

Opens, ......
Closes. . ..., .

Valve Overlap . . . .

Intake Duration. . .

Connecting Rods

Total Weight (Less Bearings) . . . .
Total Length (Center-to-Center) . .

Bearing Clearance . . .

SPECIFICATIONS

Eight-Cylinder Engine Specifications

(USA) (METRIC)

Inches Millimeters
Unless Unless
Otherwise " Otherwise
Specified Specified
. 408, . .. .10363
3.44 '87.38
360 cu. in. _ 6 liter

8.25:1

. . . 120-140 psi (min). 827-1034 kPa

30 psi 206 kPa
53,27 39.72 kW
U unleaded

 2.182-2.192° 56.423-55.677

Zero lash (hydraulic tappets)
Zero (engine opérating)

-0.001-0,003

preferred)

£ 2.1195-2,1205 .

' 2.0895-2. 0905

2.0595-2.0605, .

2.0295-2.0305
1.9995-2.0005
0.001

0.266" -

14.75°BTDC" -
- 68.75°BTDC.

.0.0254-0.0762
(0.0017-0.0020 {0.0432-0.0508

preferred)

53.835-563.861
53.073-63:099
52,311-62,337
51.549-51.675

'50.787-50.813

0.0254
6.7564

'56.75° BBDC
26.75° ATDC

41.50°
263.50°
263.50°

681-689 grams

5.873-5.877
0.001-0.003

(0.0020-0.0025

preferred)
0.006-0.018
0.0005
per inch
0.001
per inch

149.17-149.28
0.03-0.08
(0.051-0.064
preferred)
0.15-0.46
0.013
per 25.4 mm
0.03
per 25.4 mm

Crankshaft
EndPlay .. ... 0 e v
Main Bearing Journal Diameter -
No.1,2,3,4 ., .........
Rear Main ;

No.1 ...,
No. 2 -
No.3
NO.4 .o i e
NO.‘S......‘.(.',',-

Main Bearing Clearance = *
No.1,2,3,4

Rear Main

Connectmg Rod Journal Dlameter
Connectmg Rod Journal Wldth

Connecting Rod Bearmg
Clearance. A N

Maxumum Taper (Al Journals)
Maxrmum Out- of Round
(Al Journals)

Cylmder Block
Deck»Helght

D'e'ckl CA:.Ieara‘nce . .' .A T

-.-Maximum Cylinder Taper. &:. . ...
Maximum Cylinder. Out-of-Round
. Tappet Bore Diameter ", . . . ...
‘Cylinder Block‘Flatness -..-. .

Cylinder Head
Combustion Chamber Volume
Valve Arrangement
Valve Guide ID {Integral) ... ..
Valve Stem-to-Guide Clearance . .
Intake Valve Seat Angle
Exhaust Valve Seat Angle
Valve Seat Width

"ENGINES

(UsA)

Inches

Unless
Otherwise
Specified

0.003-0.008

2.7474-2.7489

2.7464-2.7479

1B-101

(METRIC)
Millimeters
Unless
Otherwise
Specified

0.08-0.20

69.784-69.822

69.759-69.797

- 1.2635-1.2695 :

1.246-1.248
1.273-1.276
. 1.246:1.248
1.215-1.217

0.001 -,_0.003
(0.001 7-0.0020
preferred)

0.002-0.004 .:

(0.0025-'0.003
“preferred)

+2.0934-2.0955-"

1.998-2.004

0.001-0.003 -

(0.0020-0.0025
preferred)
0.0005

LS

0.0005

9.205-9.211

0.0145
(below block)
0.005
0.003
0.9055-0.9065
0.001/1-
0.002/6
0.008 {max)

32.093-32.250
31.65-31.70
32.33-32.39

_31.65-31.70

* 30.86-30.91

. 0. 03-0. 08 -
(0 04:0.05
preferred)

0.05-0.10
{0.06-0.08
- ~preferred)™

53.172-63.266
50.75-50.90
.0.03-0.08

{0.051-0.064

© preferred)
0,013

0.013

233,81-233.96

0.368
{below block) "
0.13".
0.08
22.999-23.025
0.03/25-
0.05/152
0.20 (max)

58.62-61.62 cc

El-IE-EI-IE
0.3735-0.3745 0.487-9.512
0.001-0.003 0.03-0.08
30°
44.5°
0.040-0.060 1.02-1.52
0.0025.{max) 0.064 (max)
0.001/1- 0.03/25-
0.002/6 0.05/152
0.008 {max) 0.20 {max)
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Lubrication System
Engine Qil Capacity ... . . ... ..

Normal Operating Pressure ., . . . .

Oil Pressure Relief. . . . .. .. ..
"Gear-to-Body Clearance

Gear End Clearance, Feeler Gauge . .

Gear End Clearance, Plastigage . .

Pistons
Weight (Less Pin)

Piston Pin Bore CL-to-Piston Top. .

Piston-to-Bore Clearance .. . . .. ..

Piston Ring Gap Clearance
No.1andNo.2 . .... P

Oil Control Steel Rail . . . ......

Piston Ring Side Clearance

Eight-Cylinder Engine Specifications (Continued)

(USA)

Inches

Unless
Otherwise
Specified

4 quarts
(add 1 quart
with filter
change)
13 psi at
600 rpm
37-75 psi
at 1600+ rpm
75 psi (max)
0.0005-0.0025
(0.0005
preferred)

0.004-0.008
(0.009
preferred)

0.002-0.008
(0.002
preferred)

1.32-1.33 lbs.
1.699-1.603

0.0012-0.0020
(0.0016
preferred)

0.010-0.020
(0.010-0.012
preferred)

0.015-0.045
(0.010-0.020
preferred)

0.0015-0.003
(0.0015
preferred)
0.0015-0.0035
{0.0015
preferred)
0.000-0.007

(METRIC)
Millimeters
Unless
Otherwise
Specified

3.8 liters
(add 0.9 liters
with filter
change)
90 kPa at
600 rpm
255-517 kPa
at 1600+ rpm
517 kPa (max)
0.013-0.064
(0.013
preferred)

0.010-0.2
(0.10
~ preferred)

601-605 grams
40.62-40.72

0.030-0.051
(0.041
preferred)

0.25-0.51
(0.25-0.305
preferred)

0.38-1.14
(0.25-0.51
preferred)

0.038-0.076
- (0.038 -
preferred)
0.038-0.089
(0.038
preferred)
0.000-0.18

Piston Ring Groove Height
No.tandNo.2...........
OilControl . . .. ... u

Piston Ring Groove Diameter
No.1andNo.2 ...........

GilControl . . .. ..cv v v
Piston Pin Diameter

Piston Pin Bore Diameter . . ... ..
Piston-to-Pin Clearance . . . . . ..

Piston Pin-to-Connecting Rod Fit. . .

Rocker Arms, Push Rods, and Tappets

Rocker. Arm Ratio. . . ... ....
Push Rod Length . . ........
Push Rod Diameter . . ... ....
Hydraulic Tappet Diameter . . . .
Tappet-to-Bore Clearance. . . . . .

Valves
Valve Length
(Tip-to-Gauge Dim. Line)
Valve Stem Diameter . . . ... ..
Stem-to-Guide Clearance . . . . . .

Intake Valve. Head. Diameter. . . . . .
Intake Valve Face Angle . . .. ..

Exhaust Valve Head Diameter. . . . .
Exhaust Valve Face Angle . . . ..

Valve Springs
FreeLength .. ...........
Spring Tension
ValveClosed . . . ........

ValveOpen. . . .........

Inside Diameter (AIl) . . ... ...

0.9308-0.9313
0.9288-0.9298

(USA) (METRIC)
Inches Millimeters
Unless Unless
Otherwise Otherwise
Specified Specified
0.0795-0.0805  2.019-2.045
0.1880-0.1895 4.775-4.813
3.624-3.629 92.05-92,18
3.624-3.636 92,05-92.33

23.649-23.655
23.5692-23.617

0.0003-0.0006  0.008-0.013
(0.005 (0.013
preferred) preferred)
loose loose
2000 |bf 8900 N
Press-Fit Press-Fit
1.6:1
7.790-7.810 197.87-198.37
0.312-0.315 7.93-8.00

0.9040-0.9045  22,962-22.974
0.001-0.0025

0.025-0.064

4.7895-4.8045 121.653-122.034

0.3715-0.3725  9.436-9.462
0.001-0.003 0.03-0.08
2.020-2.030 51.31-51.56
. 29° ,
1.675-1.685 42.55-42.,80
44°
1.99 50.55
64-72 Ibf 282:317 N
at 1.786 at 45.36
202-220 Ibf 889-968 N
at 1.356 at.34.44
0.948-0.968

24.08-24.59
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% Torque Specifications
i,f"""\s' Service Set-To Torques should he used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightened item,
)
“ USA (ft-Ibs) . Metric (N-m)
Service ) Service -
Service ~ In-Use Service In-Use
Set-To - Recheck Set-To Recheck
Torque Torque _ Torque Torque
Air Injection Tube-to-Manifold . . . ... .. ... ... ... e . 38 30-45 52 ’ 41-61
Air Pump-to-Bracket Pivot Screw . . . .. ... ... B .. 20 16-22 27 20-30
Air Pump Brackets-to-Engine—AC Compressor or Pedestals . . ;. . . v v v v v u s 25 18-28 34 24-38 -
Air Pump Adjusting Strap-to-Pump . ... . .. .. .. .., B T 20 1622 27 . . 20-30
Alternator Pivot Bolt or Nut ., . . ... e e e e e e e 28 20-35 38 ' 27-47
Alternator Adjusting Bolt . . . . .. e FRP 18 16-20 24 20-27
Alternator Mounting Bracket Bolt-to-Engine ., . ... .. R . 28 . 23-30 38 31-41
Alternator Pivot Mounting Bolt-to-Head . . . . ... ........ e e 33 30-35 .45 4147 . .
Block Heater Nut, T-Screw Type . . ... ...... e e PR 20 in-lbs 17-25 in-lbs 2 2-3
Camshaft Gear Retainer Screw . . . . .. .. .. v v vt e e e - 30 : 25-35 41 34-47
Carburetor Adapter-to-Manifold Screws—2V . . .. ... ... .............. 14 12-16 . 19 16-20
Carburetor Holddown Nuts R SR 14 . 12415 19 16-20 -
Connecting Rod,Bolt-Nuts-, . . .. .. ... C Lt e b v e e a e e bt e s s e a e 33 - .. 30-35 45 ...41-47 .
Crankshaft Pulley-to-Damper . . .. ... .......... S S A 23 . - 1828 31 24-38
Cylinder Head Capscrews . ........ e 110 . -~ 100-120 149 136-163
Cylinder Head Cover SCrews .., . . v v v v v it e e e e e e e e 60 in-lbs 42-58 in-ibs 6 5-7
Distributor Clamp Screw . . . . v . v vt v e e P 20 18-24 : 18 11424
Drive Plate-to-Converter Screw . ... .. . v v v v v i e e e e e 22 002025 - 30 27-34
EGR Valve-to-Manifold. . . . ... . ....... ... ... ... ..... e 137 7 9-18 - 18 12-24
Exhaust Manifold Screws . ‘ . o e . .
Center (2} .. ........ e e e e e e ) 25 . .20-30 34 2741
Outer (4). . . vt e e e e e e e s N 16 o 12-18 . 20 16-24
Exhaust Pipe-to-Manifold Nuts . . .. .. ... ... ..... .. ............ 20 . 1826 . 271 20-34
Fan and Hub Assembly Bolts . . ... ... ... .......,... e 18 1226 . C 24 16-34 -.
Flywheel or Drive Plate-to-Crankshaft . . . . .. . . . . . . . . .. 105 95-1156 142 ' 129-166°
-Front Support Cushion Bracket-to-Block Screw . . . . . . .. ... . ... . ... .. 36 . 25-40 .47 . 34-54
Front Support Cushion-to-Bracket-to-Frame. . . . . . ... ...... R, 37 3045 50 4161°
(/ )_‘Fuel PumpScrews . . .. i . i e e T |- R . 13-19 . 22,0 . 1826 -
N, Idler Pulley Bearing Shaft-to-Bracket Nut . . ... .. .. e e ST 33 cr L 28-38 45 38-562
Idler Pulley Bracket-to-Front Cover Nut & . . . .. . ... ... ... e R | . 49 9 : 5-12
Intake Manifold Screws. . . . .. ........ . ...... T TP < 43 37-47 58 . 50-64
Main Bearing Capscrews. . . . . .. . .. ... [ I SR © 100 " 90-105 136 ' 122442
Oil PUMP COVEF SCIBWS + « + « + v v e e et e et e e e e e . 65 in-bs 45-65 in-lbs 6 87
Oil Pan Screws ‘ o ' k : :
MUAInch-20. . o i e o R ‘ 7 59 9 72
BIBINCH - 18 o o ot il et e e e 1M 913 15 . . 1218
Oil Pressure Release Valve Cap . . . . .. v i vt i e , .28 22-35 38 - 30-47
Power Steering Pump Adapter Screw . . . . ... .. .... e e e e e e e 23 18-28 31 K . 24-38
Power Steering Pump Bracket Screw .~ . . ... ... ... I R AT 43 - 37-47 58 - - 50-64
Power Steering Pump Mounting Serew . . . . . ... .. ... .., PR SN . 28 26-35 38 :24-47"
Rear Crossmember-to-Side Sill Nut . . .. ... .. .......... Ve e el 30 © . .20-35 Y 2747 .
Rear Insulator Bracket-to:Trans: Screw . . ... .. ...... N - 33 ' 27-38 45 37-52
Rear Support Insulator-to-Bracket Nut . . . . . .. .. ... ... ... . f 48 : 40-55 65 54-75
Rear Support Cushion-to-Crossmember Screw Nut ... ... .. e e 18 12-25 24 . . 16-34
Rocker Arm Capscrew . . . ... ..... P PR e R 19 ) 16-26- 26 22-35
SPark PIUGS . o v e e e e . 28 22-33 38 30-45
Starter Motor-to-Converter Flywheel Housing Screws . . . . .. ... vi v v oot .. 18 <+ 1325 C 24 18-34
Thermostat HousingScrew . .. . v v v v v v v v oo e e e e 13 10-18 18 14-24
Throttle Valve Rod Adjusting Screw . .. . . ... ..... e e e e e e e 40 in-lbs 30-50 in-lbs B 1 3-6
Timing Case Cover-to-Block . . . ... .. ... ... .c...... Fr ey e e e 25 18-33 34 24-45
Vibration Damper Screw (Lubricated) . . .. ... ... ... ... ... ... . . .. ... 90 80-100 122 108-136
Water PumpScrews « . 1. . . o o0 c o e 48 in-lbs 40-55 in-lbs 5 5-6

All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified,
Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any torque specifications not listed above.
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- Eight-Cylinder Engine
Firing Order

Tools
Four-Cylinder Engine

J-21054-1 .
HANDLE (CAMSHAFT BUSHING
REMOVER AND INSTALLER)
(USE WITH J-21473-1)

"J-6569
PISTON RING -
COMPRESSOR
(4 INCH)

J-5830 :
VALVE GUIDE

SEE

TIMING COVER SEAL

J-24086 ALIGNER AND INSTALLER
_BT-7612 ' '
* PISTON PIN
_TOOL

J-22794 J-22330
AIR LINE ADAPTER VALVE SEAL INSTALLER
: AND TESTER
J-5892-1 0 -
VALVE SPRING

COMPRESSOR

J-3049
VALVE LIFTER
J-21054-1 J-21473-1 REMOVER 1-4160
CAMSHAFT BUSHING HYDRAULIC VALVE LIFTER
ADAPTER REMOVER & INSTALLER PLUNGER REMOVER
ADAPTER (USE WITH
J-21054-1)
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N

J-22534-1
VALVE SPRING

REMOVER AND J-21791
INSTALLER VIBRATION DAMPER
REMOVER

J26562
. TIMING CASE COVER
PISTON PIN REMOVER AND INSTALLER | SEAL INSTALLER. .

J-21872

J—5959-4
DIAL INDICATOR
CLAMP AND ROD

s ==
J—8520

DIAL INDICATOR SET J—-22700

(0-1 INCH .001 INCH GRADUATION)

322248

TIMING CASE COVER
ALIGNMENT TOOL AND
SEAL INSTALLER

J-5601
PISTON RING
COMPRESSOR 3-3/4""

J-26562 .
OIL SEAL INSTALLER

"OIL FILTER WRENCH:

SCREW, TIMING CASE
COVER CRANKSHAFT
SEAL INSTALLER

PART OF TOOL J-9163

ENGINES 1B-105

“mé ® o0 "'"'0"‘

45790
HYDRAULIC VALVE LIFTER TESTER

J—6042-1,4, 5 .
VALVE GUIDE REAMERS

J-8056 T
VALVE AND CLUTCH:
SPRING TESTER

J-21882
OIL PUMP INLET
TUBE INSTALLER

J-9256 TIMING CASE COVER
J-22794 OlL SEAL REMOVER

AIR LINE ADAPTER

J-6042-1,4,5
VALVE GUIDE
REAMER SET

J-21791 VIBRATION

DAMPER REMOVER  J-21884 HYDRAULIC VALVE TAPPET

'J-22534 VALVE SPBING REMOVER AND INSTALLATION TOOL

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

TOOL
J-22534-4

TOOL
J-22534-5

REMOVER AND INSTALLER

290197
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