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Introduction

This Service Manual provides the Service technician with information
for the proper servicing of the Ford CSG-850 and WSG-858 Industrlal
and Marine Engines.

In general, this manual covers the servicing of the engine and as-
sociated standard equipment. In many cases, engines are supplied with
accessories and equipment that are unique to the application. If service
information is ever required on such unique accessories or equipment
it is suggested that the industrial Engine Operations of Ford Motor
Company be contacted. The proper information will either be for-
warded or the Service Technician will be advised where it can be
obtained.

The information in this manual is grouped in sections according to the
type of work being performed. The various sections are indicated in the
Index. In addition, each section is subdivided to include topics such as
diagnosis and testing, cleaning and inspection, overhaul, removal and
installation procedures, disassembly and assembly procedures, and
service specifications.

Ford Motor Company
Power Products Division
19855 W. Outer Drive
Dearborn, Ml 48124

: The descriptr’o_ns and specifications contained in this manual were in effect at the time the book
was released for printing. Ford Motor Company reserves the right to discontinue models at any
‘time, or change spacifications or dasign, without notice and without incurring obfigation.

IMPORTANT SAFETY NOTICE

- Appropriate service methods and proper repair procedures are essential for the safe, reliable
operation of all engines as well as the personal safety of the individual doing the work. This
Service Manual provides general directions for accomplishing service and repair. work with
tested, effective ltechniques. Following them will help assure reliability.

Thete are numerous variations in procedures, techniques, tools, and parts for servicing engines,
as well as in the skill of the individual doing the work. This Manual cannot possibly anticipate all
such variations and provide advice or cautions as to each. Accordingly, anyone who departs
from the instructions provided in this Manual must first establish that he compromises neither.
his personal safety nor the engine integrity by his choice of methods, tools or parts.




Fractions

1/64
1/32
3/64
1/16
5/64
3/32
1/64
1/8
9/64
5/32
11/64
3/16
13/64
1/32
15/64
/4
17/64
9/32
19/64
5/18
21/64
11/32
23/64
3/8
25/64
13/32
27/64
716
29/64
15/32
31/64
112

Decimal In.

.015625
03125
046875
0625
078125
09375
109375
126
140625
.15625
171875
18718
203125

21875
234375
.250
.265625
28125
.296875
3125

328125

34375
.359375
375
390625

40625

A21875

A375
453125
46875
484375
500

DECIMAL AND METRIC EQUIVALENTS

Metr.ic MM. Fractions Decimal in.

39688 33/84 515625
.79375 17/32 53125
1.19062 35/64 546875
1.58750 9/16 5625
1.98437 36/64 578125
2.38125 19/32 59375
2.77812 39/64 609375
3.1750 5/8 625
357187 41/64 640625
3.96875 21/32 65625
4.36562 43/64 571875
4.76250 11/18 6875
5.15937 45/64 703125
5.56626 23132 71875
5.95312 47/64 734375
6.35000 3/4 .750
6.74687 49/64 .765625
7.14375 - 25/32 78125
7.54062 51/64 - 796875

+-7.93750 13/16 : 8125

8.33437 53/64 828125
8.73125 27/32 84375
9.12812 55/64 859375
9.52500 .18 875

9.92187 . 57/64 890625

10.31875 - 29/32 - .90625

1071562 59/64 921875

11.11250 15/16 9375

11.50937 61/64 953125

11.90625 31/32 96875

12.30312 S 83/64 - 984375

12.70000 . . 100

Metric MM.

13.09687
13.49375
13.89062

14.28750

14.68437
15.08125
15.47812
15.87500
16.27187
16.66875
17.06562
17.46250
17.85937
18.25625
18.65312
19.05000
19.44687
19.84375
20.24062
20.63750
21.03437
21.43125

-21.82812

22.22500
22.62187
23.01875
23.41562
23.81250
24.20937
24.60625
25.00312
2540000
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1-1 GASOLINE ENGINE SERVICE 11

'SECTION INDEX

5.0L AND 5.8L INDUSTRIAL AND MARINE
ENGINES

| CONTENTS
Gasoline Engine Service .............. SECTION 1 GOVEMMOIS ..uvveeceeeciererceercvenesaneeanns SECTION 6
Ignition System ...c.ccecceeercererveriinns SECTION 2 Cooling System ......cccceerrrvercrnnernnne SECTION 7
Fuel System .......ccvivinminninonos SECTION 3 Specifications ..c.ceiiienneeenan SECTION 8
Charging System ........ccccevvevenreens SECTION 4 Special TOOIS ..ciiviivrinnicnsnicnnnennn SECTION 9
Starting System .....ccccivneeeniveeinnas SECTION 5

Should your engine require service, parts,
and technical information, contact the Ford
Power Products Distributor in your state as
listed.

FORD POWER PRODUCTS DISTRIBUTORS
STATE & PHONE

Alabama .
M & 1 Engine Co., Inc. (205) 626-8080

Alaska
KEM Equipment, Inc. {907) 562-1383

Arizona
Sanderson Ford (602} 842-8680

Arkansas

Dealers Industrial Power Co. (301) 794-8584
OK Ford Power Products (405) 235-4415
California

Power House Ford Engines, Inc. (805) 327-7835
Power House Ford Engines, Inc. {714) 540-6855
Tuban Industrial Products Co., Inc. {415) 968-2431
TIPCO South (209) 264-1774

- Colaorado
Colorado Power Systems (303) 293-2224
Industrial Power Systems, Inc, (307) 265-1166
Connecticut
Northeast Ford Engines, Inc. (617) 525-3411

Delaware

Engine Distributors, Inc. (609) 365-8631
District of Columbia

Engine Distributors, Inc. (301) 987-4740

Florida

Highway Equipment & Supply Co. (904) 783-1630
Highway Equipment & Supply Co. (305} 843-6310
Highway Equipment & Supply Co. {305) 843-6310
Highway Equipment & Supply Co. (813) 621-9634
M & | Engine Co., Inc. (205) 626-8080

Georgia

Cummins South, Inc. (912} 888-6210

Cummins South, Inc. {404) 344-0885

Cummins South, Inc. {404) 722-8825

Cummins South, Inc. (404) 277-1144

Cummins South, Inc. (912) 232-565665

Highway Equipment & Supply Co. {305) 843-6310

Hawaii
Power House Ford Engines, inc. {714) 540-6855

‘tdaho

KEM Equipment, Inc. (206) 784-2372
KEM Equipment, Inc. {503) 692-5012

Minois

llini Power Products (312} 462-7280

University Ford, Inc. (309} 685-1021 -
Midwestern Power Products Co. (515} 278-5521
Cummins Missouri, Inc. {618) 244-1232

Indiana

Illini Power Products (312) 462-7280
Power Unlimited, Inc, (50_2) 637-3628




1-2 GASOLINE ENGINE SERVICE 1-2

lowa

Midwestern Power Products Co. (515) 278-5521
Anderson Industrial Engines Co., Inc.

(402) 558-8700
Kansas

Kansas City Power Products, Inc. {816) 421-7411

Kentucky
Power Unlimited, Inc. (502) 637-3628
Power Uniimited, Inc. {615} 525-1193
Louisiana

M & L Engine Company {504} 3556-7716
M & L Engine Company {318} 837-2763
M & L Engine Company (504) 876-2280
M & L Engine Company (504} 885-8932
Maine

Northeast Ford Engines, Inc. (617) 525-3411

Maryland
Engine Distributors, Inc. (301) 987-4740

Massachusetts . '
Northeast Ford Engines, Inc. (617) 525-3411
Michigan

Engine Center, Inc. (313) 398-0002

Engine Power Inc. (414) 544-1226

Minnesota

‘Northern Power Products, Inc. {612) 452-8900

Mississippi

Dealers Industrial Power Co. (901) 794-8584
M & L Engine Company {504} 876-2280
Missourt

Cummins Missouri, Inc. {314) 449-3711

Kansas City Power Products, inc. {816) 421-7411
Cummins Missouri, inc. (314) 472-0303 :
Cummins Missouri, inc. (314} 389-5400
Cummins Missouri, Inc. (314) 429-0095

Montana
KEM Equipment, Inc. (206) 784-2372
Northern Power Products (612} 452-8900
Nebraska '
Anderson Industrial Engines Co., Inc

{402) 558-8700
Nevada :
Power House Ford Engines, Inc. (714) 540-6855
Tuban Industrial Products Co., inc. {415) 868-2431
TIPCO South (209) 264-1774
New Hampshire

Northeast Ford Engines, Inc. (617) 525-3411

New Jersey
Engine Distributors, Inc. (609) 365-8631

New Mexico
Sanderson Ford, Inc. {602) 842-8680

New York

Pitt Auto Electric Co.

Industrial Engine Division {412) 766-5513
Engine Distributors, Inc. {609) 365-8631
Northeast Ford Engines, Inc. {617) 525-3411

North Carolina

Triangle Ford Engines, inc. (919) 682-9336
North Dakota _

Northern Power Products, Inc, (612} 452-8900
Ohio

North Coast Ford industrial Inc. (216) 251-5800

" Graham Ford, Inc. {614) 464-6006

Pitt Auto Electric Co.
Industrial Engine Division {412} 766-5513
Power Unlimited, Inc. {602) 637-3628

Oklahoma

OK Ford Power Products (405) 235-4415
Cummins Southern Plains, Inc.
Ford Industrial Engine Division (806) 373- 3793

Oregon
KEM Equipment inc. (603} 692-5012

Pennsylvania
Pitt Auto Electric Co.

Industrial Engine Division (412) 766-5513
Engine Distributors, {nc. (609) 365-8631

RHODE ISLAND _
Northeast Ford Engines, inc. {617) 525-3411

South Carolina _
Triangle Ford Engines, Inc. (919) 682-9336

South Dakota
Northern Power Products, Inc. (612) 452-8900

Tennessee

Power Unlimited, Inc. (615) 525-1193 _
Dealers industrial Power Co. (901) 794-85684 .

Texas

Cummins Southern Plains, Inc.

Ford Industrial Engine Division (817) 640-6801
Cummins Southern Plains, Inc. -

Ford Industrial Engine Division (806) 373-3793
Cummins Southern Plains, Inc.

Ford Industrial Engine Division (512} 831-4231
Cummins Southern Plains, Inc.

Ford Industrial Engine Division (512) 289-0700
Cummins Southern Plains, Inc.

Ford Industrial Engine Division (817} 624-2107
Cummins Southern Plains, Inc.

Ford Industrial Engine Division (713) 675-7421
Cummins Southern Plains, Inc.

Ford industrial Engine Division {214) 321-55655
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Texas — (Cont'd}

Cummins Southern Plains, Inc.

Ford Industrial Engine Division (915} 332-9121
Cummins Southern Plains, Inc.

Ford Industrial Engine Division (512) 6565-5420

Utah

Industrial Power Systems (307) 265-1166
Colorado Power Systems (303) 293-2224
Vermont

Northeast Ford Engines, Inc. (617) 525-3411
Virginia

Triangle Ford Engines, Inc. {804) 733-3020

‘Engine Distributors, Inc. (301) 887-4740
Power Unlimited, Inc. (615) 525-1193

Washington

KEM Equipment, Inc. (206) 784-2372 -
KEM Equipment, Inc. (503) 632-5012

West Virginia
Pitt Auto Electric Co.
Industrial Engine Division (412) 766-5513

Wisconsin

Engine Power Inc. (414) 544-1226
Northern Power Products, Inc. (612) 452-8900

Wyoming
Industrial Power Systems (307) 265-1166

PROVINCE & PHONE

Alberta.

Wilmac Equipment Ltd. (403) 236-4770
(403) 474-3471

British Columbia '
tndustrial Engines Ltd. (604) 266-4126
Manitoba
. Parkside Power Products (204) 475-9100
New Brunswick
Mandem (506) 853-0982
Nova Scotia

- Lunenburg Foundry & Engi.neering lLtd.
(902) 634-8827 o

Ontario
M-K Power

Products Corporation {416) 830-5323
Quebec
M-K Power

Products Corporation {416) 890-5323
Saskatchewan : :

Reed Ford Tractor Sales Ltd. (306) 522-8531 :
Hilltop Ford Equipment Sales Ltd. (306) 933-1868
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IDENTIFICATION
INDUSTRIAL AND IRRIGATION

An |dentification Decal {Figure 1) is affixed
to each engine. The decal contains the engine
serial number which identifies this unit from al}
others. Next is the engine displacement which
determines the engine specifications, then the
.model number and S.0. or special options which
determines the parts or components required on
this unit, Use all the numbers when seeking in-
formation or ordering replacement parts for this
engine. '

Power

Eng. Displ.

5.0L (302 CID)

Prodt;cté

Model

CSG-8501-6005-A S0-8949

Figure 1 identification Decal — industrial —
Typical

IDENTIFICATION MARINE

: Marine engine identification is indicated by
any ldentifying Decal or stamped on the engine
biock by the marinizing engine company.

The marinizer’'s decal or stamping will iden-
tify the Marinizer's name, Ford engine model and
size, engine rotation and horsepower. (Figure 2)

, Marinizing identification information may
‘be obtained from the yearly Parts and Service
New Index by Model and Subject bulletin (exam-
ple: bulletin #1-87, Parts and Service News In-
“dex, under the Marine title, indicates see bufletin
#10-87 to identify marine applications).

MODEL NO.

Worthcast "\ mupramm

FORD ENGINES

SERIAL NO.
|

GLOUCESTER, MA 01930 .

743 WESTERN AVE.

Figure 2 Marine Identification Decal — Typical

DESCRIPTION AND OPERATION

The Ford 5.0L and 5.8L 8-cylinder gasoline
engines are available as engine assemblies and
are available in industrial or marine versions. In
addition, optional equipment is available to cus-
tom tailor each engine to individual
requirements.

The Ford 6.0L 8-cylinder engine (Figure 3)
and the Ford 5.8L 8-cylinder engine (Figure 4} are
designed by Ford Motor Company to incorporate
many features for smooth, powerful operation,
long life and service, The cylinder block is cast
iron for maximum strength and rigidity. They
have five main bearings and full-length, full-cir-
cle water jackets. These full-length, full-circle wa-
ter jackets help eliminate hot spots and provide
more uniform cylinder wall expansion under
heavy-duty operation. The cylinders are num-
bered from front to rear, on the right bank 1, 2, 3,
4 and on the left bank 5, 6, 7, 8. The firing order is
indicated in figure 5. (All marine engines are
available in either standard or reverse rotation of
the camshaft and crankshaft depending upon the
engine installation.)

Figure 3 CSG-850 Engine — Typical
{Left 3/4 Front View)

~ The crankshaft is carried in five replaceable
copper-lead alloy main bearings. Crankshaft end
thrust is controlled by the center bearing. (Ma-
rine engines use four crankshaft assemblies, two
for the 302 including the 302 low output engine
and two for the 351 W. Standard or reverse rota-
ticn is the determining factor on which crank-
shaft is used. A different damper assembly is
used for each crankshaft and can be identified by
the part number stamped on the face of the
damper and the direction of rotation as indicated
by the timing marks on the damper.)

The camshaft is supported by five bearings
pressed into the block. It is driven by a timing
chain from the crankshaft. (There are six
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different camshafts available for marine engines,
two for the 302 low output engine, depending
upon standard or reverse rotation and four for
the other engines depending upon whether a
two or four venturi carburetor is used and
whether the engine is standard or reverse rota-
tion. The camshafts are identified as per the
chart in Figure 5.)

Figure 4 WSG-858 Engine — Typical
(Left 3/4 Front View)

Camshaft end play is controiled by a plate
_ bolted to the front of the block. The distributor is
- driven by a gear at the front end of the camshaft.
(Distributors used on marine engines may vary.
The parts are not interchangeabie between dif-
ferent makes of distributors, but complete dis-
tributors can be intérchanged. The 302W marine
_engines use a Prestolite or Mallory distributor.
The 351W marine engines use a Prestolite, GPD
or Mallory distributor.)

The cylinder head assemblies contain the
fuel intake and exhaust passages, the valves, and
_the valve rocker arm assemblies. Valve guides
are an integral part of the head. The intake and
exhaust valves are actuated through
hydraulic-type valve lifters, tubular push rods

and individual rocker arms. The large intake and
exhaust valves are the free-turning type which
rotate slightly each time the valve opens and
cifoses. Rotation promotes self-cleaning and long
life.

_ The self-adjusting valve lifters are housed
in bores located in the cylinder block valve lifter
chamber. The valve lifters operate directly on the
camshaft, thereby transmitting the thrust of the
camshaft lobes, by means of hydraulic pressure,
to the push rods which actuate the valve train.

All marine engines use positive rotating
heavy duty valves and all have free rotating in-
take and exhaust valves. Free rotating valves ro-
tate slightly each time the valve opens and
closes.

The exhaust valves are the positive rotating
type. A positive rotating spring retainer produces
a definite amount of rotation each time the valve
opens and closes.

The cylinder head gasket used on all ma-
rine engines is the composition type with a stain-
less steel core and should be instalied dry, that
is, without any sealer. :

The intake manifold has two sets of fuel
passages, each with its own separate inlet con-
nection to the carburetor. A heat crossover pas-
sage permits exhaust gases to circulate through
the intake manifold, thereby providing the initial
heat necessary to assist in vaporizing the incom-
ing fuel charge.

Oil from the oil pan sump, located in the
front or rear of the oil pan, is forced through the
pressure lubrication system by a rotor-type oil
pump mounted in the front or rear of the crank-
case. A spring-loaded relief valve in. the pump
maintains the maximum pressure in the system.
A full-flow filter is used which filters the entire
output of the pump before the oil enters the en-
gine. A valve integral with the filter permits oil
flow if the filter ever becomes clogged. From the
filter, the oil flows to an oil gallery and through
passages to the various bearings and engine
components (Figure 6).

Camshaft Cam Lobe Lift
Engine & Application c:::;snmx Totor Gode. Firing Order Intake Exhaust
CSG850 (302) : ’ '
I, M, Std., LO, 2V D50Z-A Yellow 1-5-4-2-6-3-7-8 2375 2470, -

M, Sid., 2V D30Z-A Brown 1-3-7-2-6-5-4-8 : .2600 2780
M, Std., 4V E7JE-AA Green 1-3-7-2-6-5-4-8 . .2780 . -.2830
M, Rev.. 4V E7JE-BA Red 1-8-4-5-6-2-7-3 2780 . 2830

WSGS58 (351) . '
M, Std., 4V E7JE-AA Green 1-3-7-2-6-5-4-8 2780 .2830
M, Rev., 4V E7JE-BA Red 1-8-4-5-6-2-7-3 2780 2830
1, Std., 2V D60Z-C Blue 1-3-7-2-6-5-4-8 2600 2780

Application Codes: M = Marine, Std. = LH. Rotation, Rev. = R.H. Rotation,
LO = Low QOutpul, 2V Carburetor, 4V Casburetor, | = Industrial.

Figure 5 Camshaft Identification
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A5614.-B

Figure 6 Lubrication System — Typical

The pistons have two compression rings
and one oil control ring. The top compression
ring is chrome-plated steel and the lower com-
pression ring is phosphate-coated, The oil can-
trol ring consists of a serrated spring expander
and two chrome-plated steel rails. The connect-
ing rods are forged stee! and use selective fit
replaceable copper-lead alloy bearings.

A one-piece lip-type rear crankshaft seal is
used for industrial and marine engines, The stan-
dard rotation (C.C.W.} industrial and marine en-
gines identify the crankshaft rear seal by the
engineering part number, moulded into the seal.
The marine reverse rotation crankshaft seal is
identified by the part number and one 3/4" wide
white stripe (top and bottom}.

NOTE: The most positive identification
method is by reading the Ford part number,
which is moulded into the seal in various loca-
tions. (The majority of part humbers on parts are
engineering part numbers and will require to be
crossed to service parts numbers to purchase re-
placement Ford parts.)

The engine is equipped with a positive
crankcase system that directs the crankcase va-
pors through an emission valve to the intake
manifold, where they are mixed with the incom-
ing fuel charge and burned in the cylinders.

Industrial and irrigation engines use a stan-
dard water pump. Marine engines use a different
water pump depending upon whether the engine
is standard or reverse rotation,

.The reverse rotation engines use a bi-rota-
tional water pump assembly. The bi-rotational
pump only is identified by a number, D3JE-AA,
on the housing.

Marine engines use carburetors that have 2
or 4 venturies, flame arrestor air inlet assembly
that meet the marine and Coast Guard codes.

DIAGNOSIS AND TESTING

Camshaft Lobe Lift

Check the lift of each lobe in consecutive
order and make a note of the readings.

1. Remove the air cleaner. Remove the crank-
case ventilation hoses. Remove valve rocker
arm cover(s).

2. ‘Remove the fulcrum bolts, fulcrum seat and
rocker arm.

3. Ensure the push rod is in the valve tappet
socket. Install Dial Indicator or equivalent,
and Dial Indicator Bracketry or equivalent, so
that the actuating point of the indicator is in
the push rod socket or the Cup Shaped
Adapter is on the end of the push rod and in
the same plane as the push rod movement
(Figure 7).

4. Disconnect the | terminal and § terminal
leads at the starter relay. Install an auxiliary
starter switch between the battery and S ter-

- minals of the starter relay. Crank the engine
with the ignition switch in OFF.

Turn the crankshaft over until the tappet is
on the base circle of the camshaft lobe. At this
point, the push rod will be in its lowest position.

5. Zero the dial indicator, Continue to rotate the

: crankshaft siowly until the push rod is in the
fully raised position.

6. Compare the total lift recorded on the indica-
tor with specification listed in Section 8.

7. To check the accuracy of the original indica-
tor reading, continue to rotate the crankshaft
until the indicator reads zero. If the lift on any
lobe is below specified wear limits listed in
the specification Section, the camshaft and
the valve tappets operating on the worn

_ lobe(s) must be replaced.

8. Remove the dial indicator and auxiliary
starter switch.

Install the rocker arm, fulcrum seat and ful-
crum bolts. Check the valve clearance. Refer to
specifications Section. Adjust if required, as
outlined. oo

9. Install the valve rocker arm cover(s) and the
air cieaner. _ :
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e
= BALL SOCKET

=ADAPTER TOOL A2958-D ~
~ s

Figure 7 Typical Camshaft Lobe Lift Hydraulic
Tappet — V-8 Engines with Pedestal Mounted
: Rocker Arms

Compression Test

The fotlowing procedure is to be used on all
engines when checking compression:

1. Ensure the crankcase oil is of the correct vis-
cosity and ensure that the battery is properly
charged. Operate the engine for a minimum
of 30 minutes at 1200 rpm, or until the engine
is at normal operating temperature. Turn the
ignition switch to OFF, then remove all the
spark plugs. ‘ o

2. Set the carburetor throttle or throttle body
plates in the wide-open position.

Install a compression gauge in No. 1 cylinder.

4. Crank the engine {with the ignition switch in
OFF) at least five pumping strokes and record
~the highest reading indicated. Note the ap-
proximate number of compression strokes
required to obtain the highest reading.

5. Repeat the check on each cylinder cranking
: the engine approximately the same number
of compression strokes.

w

Test Conclusion
The indicated compression pressures are

considered normal if the lowest reading cylinder

is within 75 percent of the highest. Refer to the
quick reference chart (Figure 8) for pressure {im-
its between cylinders. Variations exceeding 75
percent imply an improperly seated valve or
“worn or broken piston rings. If one cylinder reads
. low, squirt approximately one tablespoon of en-
gine oil on top of the pistons in the low reading
cylinders. Repeat compression pressure check
on these cylinders.

a. |If compression improves considerably,
the piston rings are at fault,

b. If compression does not improve,
valves are sticking or seating poorly.

c. If.two adjacent cylinders indicate low
compression pressures and squirting
oil on the pistons does not increase the
compression, the cause may be a cylin-
der head gasket {eak between the cylin-
ders. Engine oil and/or coolant in the
cylinders couid result from this
problem.

Example

After checking the compression pressures
in all cylinders, the highest reading obtained was
965 kPa (140 psi} and the lowest pressure read-
ing was 689 kPa (100 psi). By locating 965 (140) in
the Maximum column it is seen that the lowest
allowable pressure listed in the Minimum col-
umn is 723 kPa {105 psi). Since the lowest cylin-
der reading was 689 kPa (100 psi), the engine is
not within specifications and the compression is
not considered satisfactory.

Hydraulic Valve Tappet

Hydraulic tappet noise may be caused by
any of the following:

1. Excessive collapsed tappet gap.

Sticking tappet plunger.

Tappet check valve not functioning properly.
Air in lubrication system.

Leakdown rate too rapid. -

Excessive valve guide wear.

Excessive collapsed tappet gap may be
caused by loose rocker arm fulcrum boits, in-
correct initial adjustment, or wear of tappet
face, push rod, rocker arm, rocker arm ful-
crum or valve tip, With tappet collapsed,
check gap between valve tip and rocker arm
to determine if any other valve train parts are
damaged , worn, or out of adjustment.

A sticking tappet plunger may be caused by
dirt, chips, or varnish inside the tappet. The stick-
ing can be corrected by disassembling the tappet
and removing the dirt, chips, or varnish causing
the condition.

A tappet check valve that is not functional
may be caused by an obstruction such as dirt or
chips, preventing it from closing when the cam

oA wN

~ lobe is lifting the tappet, or it may be caused by a

broken check valve spring.

Air bubbles in the fubrication system will
prevent the tappet from supporting the valve
spring load and may be caused by too high or
too low an oil level in the oi] pan, or by air being
drawn into the system through a hole, crack, or
leaking gasket on the oil pump pickup tube.

If the leakdown time is below the specified
time for used tappets, noisy operation may re-
sult. If no other cause for noisy tappets can be
found, the leakdown rate should be checked and
any outside the specification should be replaced.
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w—pe Maximum weiioe- Minimum Maximum Minimum Maximum Minlmum
kPa (PSI) kPa {PSl) &Pa (PSI) P (PSI) kP {P§1) kPa (PS)
923 (134) 687 (101} 1199 {174) ‘903 {131} 1475 (214) 1103 (160)
937 (136) 703 (102) 1213 (176) 90 {132) 1483 (216) 1116 {162)
951 (138} T17 (104) 1227 (178} 917 (133) 1503 (218) 1123 (163)
- 565 (140) — 723 (105) 1241 (180) 930 (135) 1516 (220) 1137 {165)
979 (142) 737 (107} 1264 {182) 937 (136} 1530 (222) 1144 (166}
992 (144) 744 {108) 1268 {184) 951 (138) 1544 (224) 1158 (168)
1006 (146) 758 (110} 1282 (186) 965 (140) 1558 (226) 1165 (169)
1020 {148) 765 (111) 1296 (188) 972 (141) 1572 (228) 779 (171)
1034 (150) 779 (113) 1310 {190} 979 (142) 1585 {280) 1185 (172)
1048 (152) 786 (114) 1323 (192} 992 (144) 1599 (232) 1199 (174)
1061 (154} 792 {115) 1337 {194) 999 (145} 1613 (234) 1206 {175)
1075 (156) 806 (117) 1351 {196) 1013 (147) 1627 (236) 1220 (177)
1083 (158) B13 {118) 1365 (198) 1020 (148) 1641 (238) 1227 (178)
1103 {160) 827 (120) 1379 (200} 1034 (150} 1654 (240} 1241 (180)
1116 (162) 834 {121) 1392 (202) 1041 (151) 1668 (242) 1247 (181)
1130 (164} 848 {123) 1406 (204} 1054 (153) 1662 (244) 1261 (183)
1144 (166) 854 (124) 1420 (206) 1061 (154) 16965 {246) 1268 (184)
1158 (168} 868 (126) 1434 (208) 1075 (156) 1709 (248) 1282 (186)
1172 (170} 875 (127} 147 (210} 1082 (157) 1723 (250) 1289 (187)
1185 (172) 889 (129} 1461 (212) 1089 {158)
CA1005-28

Figure 8 Quick Reference Compression Pressure Limit Chart

Assembled tappets can be tested with Hy-

draulic Tappet Leakdown Tester Tool or equiva-
lent to check the leakdown rate. The leakdown
rate specification is the time in seconds for the
plunger to move a specified distance of its travel
while under a 22.68 kg {50-1b} load. Test the tap-
pets as follows:

1.

Disassemble and clean the tappet to remove
all traces of engine oil,

'NOTE: Do not mix parts from different tap-

pets. Parts are select-fitted and are not inter-
changeable.

- Tappets cannot be checked with engine oil in

them. Only the testing fluid can be used.

Place the tappet in the tester, with the
plunger facing upward. Pour hydraulic tappet
tester fluid into the cup to a level that will
cover the tappet assembly. The fluid can be
purchased from the manufacturer of the tes-
ter. Using kerosene or any other fluid will not
provide an accurate test.

Place the 7.938mm (5/16-inch} steel ball pro-
vided with the tester 1n the piunger cap
(Figure 8).

Adjust the length of the ram. (Figure 10} so

- that the pointer is 1.59mm (1/16 inch) below

the starting mark when the ram contacts the
tappet plunger, to facilitate timing as the

. pointer passes the Start Timing mark.

Use the center mark on theé pointer scale.as
the Stop Timing point instead.of the original
Stop Timing mark at the top of the scale.

1 ToOUL-

HYDRAULIC TAPPET
LEAKDOWN TESTER -

ABSD7-8

Figure 9 Placing Steel Ball in Valve Tappet
Plunger

5. . Work the tappet pluhger up and down until
the tappet fills with fluid and all traces of air

bubbles have disappeared.

6. Allow the ram and weight to force the tappet
plunger downward. Measure the exact time it
takes for the pointer to travel from the Start

Timing to the Stop Timing marks of
tester. .

the

7. A tappet that is satisfactory must have a

leakdown rate (time in seconds) within

the

minimum and maximum limits specified in

the specific engine Section,
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8. If the tappet is not within specifications, re-
place it with a new tappet. It is not necessary
to disassemble and clean new tappets before
testing, because the oil contained in new tap-
pets is test fluid. ’

9. Remove the fluid from the cup and bleed the
fiuid from the tappet by working the plunger
up and down, This step will aid in depressing
the tappet plungers when checking the valve
clearance.

ADJUSTING NUT

HYDRAULIC TAPFET
LEAKDOWN TESTER
TOOL

/

Figure 10 Adjusting the Ram Length

POSITIVE CLOSED-TYPE VENTILATION
SYSTEM _

A malfunctioning closed crankcase ventila-
tion system may be indicated by loping or rough
engine idle. Do not attempt to compensate for
this idle condition by disconnecting the crank-
case ventilation system and making carburetor
_adjustments. The removal of the crankcase ven-
tilation system from the engine will adversely
.affect the fuel economy and engine ventilation
with resultant shortening of engine life. To de-
termine whether the loping or rough idie condi-
tion is caused by a malfunctioning crankcase
ventilation system, perform either of the follow-
ing tests.

-Air intake Test

This test is performed with the crankcase
ventilation tester (Figure 11} which is operated
by the engine vacuum through oil fil! opening.
Follow the procedures described below to install
the tester and check the crankcase ventilation
system for faulty operation.

1. With the engine at normal operating temper-
ature, remove the oil filler cap.

2. Hold the tester over the opening in the valve
‘cover. Make sure the surface is flat to form a
seal between the cover and tester. If the cover
is distorted, shape it as required to make an
air tight seal. An air leak between the cover
and tester will render the tester inoperative.

3. Start the engine and allow it to operate at the
recommended idle speed.

Agsne-8

RANGE

A3128-A

Figure 11 Crankcase Ventilation System Tester

4. Hold the tester over the oil filler cap opening
making sure that there is a positive seal be-
tween the tester and cover.

5, If the ball settles in the GOOD (green) ares,
the system is functioning properly. If the ball
settles in the REPAIR (red} area, clean or re-
place the malfunctioning components as re-
“quired.

6. Repeat the test AFTER repairs are made to
make sure that the crankcase ventilation sys-
tem is operating satisfactorily.

Ciean and replace the malfunctioning com-
ponents as required. Repeat the test to ensure
that the crankcase ventilation system is operat-
ing satisfactorily. '

Crankcase Ventilation Regulator Valve Test _
Install a known good regulator valve {PCV)

“in the crankcase ventilation system.

- Start the engine and compare the engine

idle condition to the prior idle condition.

If the idle condition is found to be satisfac-
tory, use the new regulator valve and clean the
hoses, fittings, etc.

If the loping or rough idle condition re-
mains when the good regulator valve is installed,
the crankcase ventilation regulator valve is not at
fault. Check the crankcase ventilation system for
restriction at the intake manifold or carburetor
spacer. If the system is not restricted, further en-
gine component diagnosis will have to be con-
ducted to find the malfunction.

STATIC ENGINE OFF VALVE TRAIN
ANALYSIS (ROCKER ARM COVER
REMOVED)

Rocker Arm Cover Removal
1. Remove air cleaner.
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2. Disconnect and remove any hoses, wires,
spark plug leads and components that would
interfere with the removal of the rocker arm
cover.

3. Remove the rocker arm cover bolts.
4. Remove the rocker arm cover.

Valve Train Analysis

Check for damaged and /or severely worn
parts and for correct assembly. Ensure use of
correct parts by proceeding, as foliows, with the
static engine analysis.

~1. Rocker Arm Assemblies — Individually
Mounted:
a. Check for loose mountmg stud and nut
or bolt.
b. Check for plugged oil feed in the rocker
arm.
2. Push Rods:

Check for bent push rods.
3. Valve Spring Assembly — With or Without
Damper Spring:
Check for broken or damaged parts.
4. Retainer and Keys — Both two-piece and one-
piece retainers:
Check for proper seating of keys on valve
stem and in retainer.
5. Positive Rotator and Keys:
Check for proper seating of keys on valve
stem in the positive rotator.
6. Valves and Cylinder Head
a. Check the cylinder head gasket for
proper installation. _
b. Check for plugged oil drain back holes.
¢. Check for worn or damaged valve tips.

.. d. Check for missing or damaged valve
stem oil seals,

e. Check collapsed tappet gap — hydrau-
lic tappet applications.

f. Check installed spring height.
7. Overhead Cam Follower Arm and Lash Ad-
juster Assemblies:
Check for broken or severely worn parts.

Check for “soft” lash adjuster with hand pres-
. sure on rocker arm (arm on base circle of
camshaft}. _ .
8. Camshaft — Overhead Camshaft
Applications:

a. Check for plugged oil feed
b. Check for correct cam lift.
Static checks {engine off) are to be

~made on the engine prior to the follow-
ing dynamic procedure.

DYNAMIC VALVE TRAIN ANALYSIS

Valve Train Analysis

‘CAUTION: Do not perform dynamic
analysis on overhead camshaft engines
because of oil splash,

Start the engine and while running at idle
check for proper operation of all parts. Check the
following iterns under firing engine operating
conditions:

1. Rocker Arm Assemblies — Individually
Mounted:

a. Check for plugged oil feed in rocker
arm.

If insufficient oiling is suspected, accelerate
the engine to 1200 rpm = 100 rpm with the

transmission in NEUTRAL and the engine at nor-

mal operating temperature. Oil should spurt
from the rocker arm oil holes such that valve tips
and rocker arms are well ciled and/or, with the
rocker arm cover off, oil splash may overshoot
rocker arm. If oiling is insufficient for this condi-
tion to occur, check oil passages for blockage.

2. Push Rods:

a. Check for bent push rods.
b. Check for proper rotation of push rods.

3. Positive Rotator and Keys:

Check for proper operation of positive
rotator,

4. Valves and Cylinder Head:

a. Check for plugged oil drain back holes.

b. Check for missing or damaged valve
stem oil seals or for guide mounted oil
seals.

Rocker Arm Cover Installation

1. Remove old gasket from cover. If necessary,
scrape both the rocker arm cover rail on the
cylinder head and the gasket flange on the
cover to remove all traces of the old gasket.

2. Install a new gasket and replace the cover on
the engine.

3. _.Install the rocker arm cover boits and tighten
in sequence to specification in the specific
engine Section in this manual.

4.: Connect all hoses, wires, spark plug leads,
-and components.

. Crankshaft End Play

1. Force the crankshaft toward the rear of the
engine.

2. Install a dial indicator so that the contact
point rests against the crankshaft flange and
the indicator axis is parallei to the crankshaft
axis (Figure 12).
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3. Zero the dial indicator. Push the crankshaft
forward and note the reading on the dial.

4, |If the end play exceeds the wear limit, replace
the thrust washers. If the end play is less than
the minimum limit inspect the thrust bearing
faces for scratches, burrs, nicks, or dirt.

Figure 12 Checking Crankshaft End Play

FLYWHEEL FACE RUNOUT

~ Install a dial indicator so that the indicator
point bears against the flywheel face. Turn the
flywheel making sure that it is full forward or
rearward so that crankshaft end play will not be
indicated as flywheel runout.

If the ciutch face runout exceeds specifica-
tions, remove the flywheel and check for burrs
between the flywheel and the face of the crank-
shaft mounting flange (Figure 13). If no burrs ex-
- ist, check the runout of the crankshaft mounting
flange. Replace the flywheel or machine the
-crankshaft-flywheel mounting face sufficiently to
true up the surface if the mounting flange runout
exceeds specifications. Replace it or reinstall it
-on the flywheel. '

DIAL INDICATOR
TOOL

A8221-B

Figure 13 Flywheel Face Runout Check

CAMSHAFT END PLAY

Prying against the aluminum-nyion cam-
shaft sprocket, with the valve train load on the
camshaft, can break or damage the sprocket.
Therefore, the rocker arm adjusting nuts must be
backed off, or the rocker arm and shaft assembly
must be loosened sufficiently to free the cam-
shaft. After checking the camshaft end play, ad-
just the valve clearance. -

Push the camshaft toward the rear of the
engine. Instalt a dial indicator so that the indica-
tor point is on the camshaft sprocket attaching
screw (Figure 14). Zero the dial indicator. Posi-
tion a large screwdriver between the camshaft
gear and the block. Pull the camshaft forward
and release it. Compare the dial indicator read-
ing with the specifications.

A2988-C

Figure 14 Checking Camshaft End Play

If the end play is excessive, check the
spacer for correct instaliation before it is re-
moved. if the spacer is correctly installed, re-

‘place the thrust plate.

Remove the dial indicator.
TIMING CHAIN DEFLECTION

1. Rotate the crankshaft in a counterclockwise
position (as viewed from the front) to take up
the slack on the left side of the chain.

2. Establish a reference point on the block and
measure from this point to the chain.

3. Rotate the crankshaft in the opposite
direction to take up the slack on the right of
the chain. Force the left side of the chain out
with the fingers and measure the distance
between the reference point and the chain.
The deflection is the difference between the
two measurements.
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If the deflection exceeds specifications, re-
place the timing chain and sprockets.

AEFERENCE POINT

Figure 15 Checking Timing Chain Deflection
CLEANING AND INSPECTION

The cleaning and inspection procedures
are for a complete engine overhaut; therefore,
for partial engine overhaul or parts replacement,
foliow the pertinent cleaning or inspection
procedure.

INTAKE MANIFOLD
Cleaning

~ Remove all gasket material from the ma-
chined surfaces of the manifold. Clean the mani-

fold in a suitable solvent and dry it with
compressed air.

Inspection -

Inspect the manifold for cracks, damaged
- gasket surfaces, or other defects that would
make it unfit for further service. Replace all studs
that are stripped or otherwise damaged. Remove
all filings and foreign matter that may have en-
tered the manifold as a resuit of repairs.

EXHAUST MANIFOLDS

Cleaning

Remove all gasket material from the
manifolds.

Inspection

Inspect the cylinder head joining flanges of
the exhaust manifold for evidence of exhaust gas
leaks.

Ins’pecf the manifolds for cracks, damaged
gasket surfaces, or other defects that would
make them unfit for further service.

VALVE ROCKER ARM ASSEMBLY

Cleaning

Clean all the parts thorough!y Ensure that
all oil passages are open.

On spherical and cylindrical fulcrum seat
rocker arms, ensure the oil passage in the push
rod end of the rocker arm is open.

If applicable, remove the plugs from both
ends of the rocker arm shaft to thoroughly clean
the shaft passages.

inspection

Inspect the pad at the valve end of the
rocker arms for indications of scuffing or abnor-
mal wear. If the pad is grooved, replace the
rocker arm. Do not attempt to true this surface
by grinding.

On spherical and cylindrical fulcrum seat

- ‘rocker arms, check the fulcrum seat for excessive

wear, cracks, nicks or burrs. Check rocker arm
studs and nuts for stripped or broken threads, or
[ooseness.

PUSH RODS

Cleaning

Clean all push rods in a suitable solvent. On
push rods with an oil passage, blow out the pas-
sage with compressed air and ensure that the oil
passage is fully open.

Inspection _
Check the ends of the push rods for nicks,
grooves, roughness or excessive wear.

The push rods can be visually checked for
straightness while they are installed in the en-
gine by rotating them with the valve closed. They
also can be checked with a Diat Indicator with
Bracketry Tool or equivalent {Figure 16).

INDICATOR ﬁ

\
PUSH ROD

HOLDING
FIXTURE

AB218-A

Figure 16 Checking Push Red Runout
CYLINDER HEADS

Cleaning

With the valves installed to protect the
valve seats, remove deposits from the combus-
tion chambers and valve heads with a scraper
and a wire brush. Be careful not to damage the
cylinder head gasket surface. After the valves are
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removed, clean the valve guide bores with a
valve guide cleaning tool. Use cleaning solvent
to remove dirt, grease and other deposits. Clean
all bolt holes. Ensure the oil transfer passage is
clean (V-8 engines). )

Remove all deposits from the valves with a
fine wire brush or buffing wheel,

inspection

Inspect the cylinder heads for cracks or ex-
cessively burned areas in the exhaust cutlet
ports.

Check the cylinder head for cracks and in-
spect the gasket surface for burrs and nicks. Re-
place the head if it is cracked.

On cyilinder heads that incorporate valve
seat inserts, checkthe inserts for excessive wear,
cracks or looseness.

The following inspection procedures are
for a cylinder head that is to be completely over-
hauled. For individual repair operations, use only
. the pertinent inspection procedure.

Cylinder Head Flatness

When a cylinder head is removed because
of gasket leaks, check the flatness of the cylinder
head gasket surface {Figure 17) for conformance
to specifications according to specific engine
Sections. If necessary to refinish the cylinder
head gasket surface, do not plane or grind off
more than 0.2564mm (0.010inch) from the origina!
gasket surface.

D& CHECK DIAGONALLY
@ CHECK ACROSS CENTER

Figure 17 Checking Cylinder Head Flatness —
Typical

Valve Seat Runout

Check the valve seat runout with an accu-
rate Valve Seat Runout Gauge (Figure 18) or
equivalent. Follow the instructions of the gauge
manufacturer. If the runout exceeds the service
limit, reface the valve and valve seat.

‘Valve Seat Width

Measure the valve seat width (Figure 32).
Reface the valve seat(s) if the width is not within
specifications. Refer to specific engine Section in
this Manual.

RUNCUT GAUGE

A2896-C

Figure 18 Checking Valve Seat Runout

Vailves _
The critical inspection points and toler-

- ances of the valve are illustrated in Figure 33. Re-

fer to specifications for service limits. Refer.to
specific engine Section. _

Inspect the valve face and the edge of the
valve head for pits, grooves or scores. Inspect
the stem for a bent condition and the end of the
stem for grooves or scores. Check the valve head
for signs of burning or erosion, warpage and

“cracking. Minor pits, grooves, etc., may be re-
moved. Discard severely damaged valves.

Inspect the valve springs, valve spring re-
tainers, locks and sleeves and discard any visu-
ally damaged parts.

‘Valve Face Runout

.Check the valve face runout. It should not
exceed the specified service limit. If the runout
exceeds the service limit, the valve should be re-
placed or refaced as outlined under Refacing
Valves. : :

Valve Stem Clearﬁnce

Check the valve stem-to-valve guide clear-
ance of each valve in its respective valve guide
with Valve Stem Clearance Tool {11/32-inch
valves) or the equivalent shown in Figure 19. Use
a fiat end indicator point.

install the tool on the valve stem until it is
fully seated, and tighten the knurled set screw
firmly. Permit the valve to drop away from its
seat until the tool contacts the upper surface of
the valve guide. :

Position the dial indicator with its flat tip
against the center portion of the tool's spherical
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section at approximately 90 degrees to the valve
stem axis. Move the tool back and forth in line
with the indicator stem. Take a reading on the
dial indicator without removing the tool from the
valve guide upper surface. Divide the reading by
two, the division factor for the tool. If valve stem-
to-valve guide clearance exceeds the wear limit,
ream the valve guide for the next oversize valve
stem as outlined under Valves, :

DIAL INDICATOR

INDICATOR

VALVE STEM g ACKETRY

CLEARANCE TOOL .
A9E25-1B

Figure 19 Checking Valve Stem Clearance —
Typical

Valve Spring Pressure

Check the valve spring for proper pressure
{(Figure 20) at the specified spring lengths using
Valve/Clutch Spring Tester or equivalent. Weak
valve springs cause poor performance; there-
fore, if the pressure of any spring is lower than
_ the service limit, replace the spring.

Vaive Spring Squareness

Check each spring for squareness using a
steel square and a surface plate (Figure 21).
Stand the spring and square on end on the sur-
face plate. Slide the spring up to the square. Ro-
tate the spring slowly and observe the space be-
tween the top coil of the spring and square. if the
spring is out of square more than 1.984mm
(5/64 inch), replace it.

Follow the same procedure to check new
valve springs before installation.

Ensure the proper spring (color coded} is
installed.

APPLY TORGQUE UNTIL
CLICK 18 HEARD, READ
TORQUE WRENCH AND
MULTIPLY READING
BY TWO

VALVE CLUTCH SPRING
TESTER

VALVE SPRING

SET KNOB TO
COMPRESSED -
LENGTH OF SPRING

AB516-B

Figure 20 Checking Valve Spring Pressure

APPLY TORQUE UNTIL
CLICK 15 HEARD, READ
TORQUE WRENCH AND
MULTIPLY READING
BY TWO

7" VALVE CLUTCH SPRING
TESTER

VALVE SPRING

SET KNOB TO
COMPRESSED
LENGTH OF SPRING

AB516-B

Figure 21 Checking Valve Sp'ring Squareness

HYDRAULIC VALVE LIFTERS

" The valve lifter assemblies should be kept
in proper sequence so that they can be instalied
in their original position. Inspect and test each
lifter separately so as not to intermix the internal
parts. If any part of the lifter assembly needs
replacing, replace the entire assembly. .

Cleaning

Thoroughly clean all the parts in cleaning
solvent and wipe them with a clean, lint-free
cloth.

inspection

Inspect the parts and discard the entire
lifter assembly if any part shows pitting, scoring,
galling or evidence of non-rotation. Replace the
entire assembly if the plunger is not free in the
body. The plunger should drop to the bottom of
the body by its own weight when assembled dry.
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Assemble the lifter assembly and check for
freeness of operation by pressing down on the
push rod cup. The lifters can also be checked
with a hydraulic tester to test the leak-down rate,
Follow the instructions of the test unit
manufacturer.

CRANKSHAFT VIBRATION DAMPER AND
SLEEVE

Cleaning

Clean the oil seal contact surface on the
crankshaft damper or sleeve with solvent to re-
move any corrosion, sludge or varnish deposits.
Excess deposits that are not readily removed
with solvent may be removed with crocus cloth,
{Use crocus cloth to remove any sharp edges,
burrs or other imperfections which might dam-
age the oil seal during installation or cause pre-
mature seal wear. Do not use crocus cloth to the
extent that the seal surface becomes polished. A
finely polished surface may produce poor seal-
ing or cause premature seal wear.

Inspection

Inspect the crankshaft damper or sleeve oil
seal surface for nicks, sharp edges or burrs that
might damage the oil seal during installation or
cause premature seal wear.

TIMING CHAIN AND SPROCKETS

Cleaning

Clean all parts in solvent and dry them with
compressad air.

Lubricate the timing chain with engine oil
before installing it on the engine.

Inspection -

inspect the chain for broken links. Inspect
the sprockets for cracks and worn or damaged
testh. Replace all the components of the timing
chain and sprocket assembly if any one item
needs replacement.

Inspect the fuel pump drive eccentrtc for
- scores, nicks and excessive wear. If the eccentric
is scored, replace it.

CAMSHAFT

Cleaning and Inspection

_ Clean the camshaft in solvent and wipe it
dry. inspect the camshaft lobes for scoring and
signs of abnormal wear. Lobe wear characteris-
tics may result in pitting in the general area of
the lobe toe. This pitting is not detrimental to the
operation of the camshaft; therefore, the cam-
shaft should not be replaced unless the idgbe lift
loss has exceeded specifications.

The lift of the camshaft lobes can be
checked with the camshaft installed in the engine
or on centers. Refer to Camshaft Lobe Lift.

Replace the camshaft if the distributor drive

~ gear is broken or has chipped teeth.

Check the fuel pump eccentric, if so
equipped, for excessive wear, replace if
necessary.

CRANKSHAFT
Cleaning

Handle the crankshaft with care to avoid
possible fractures or damage to the finished sur-
faces. Clean the crankshaft with solvent, then
blow out all oil passages with compressed air.

inspection

Inspect the main and connecting rod jour-
nals for cracks, scratches, grooves or scores. In-
spect the crankshaft oil seal surface for nicks,
sharp edges or burrs that might damage the oil

-seal during installation or cause premature seal

wear.

Measure the diameter of each journa! in at
least four places to determine an out-of-round,
taper or undersize condition {Figure 22).

A VS B = VERTICAL TAPER
C V5 D = HORIZONTAL TAPER
A VS C AND B VS D = OUT OF ROUND

CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL

AT26T-B

Figure 22 Crankshaft Journal Measurement

Check the fit of the clutch pilot bushing in
the bore of the crankshaft. The bushing is
pressed into the crankshaft and should not be
loose. Inspect the inner surface of the bushing
for wear or a bell-mouth condition. Check the ID
of the bushing (Figure 23). Replace the bushing if
it is worn or damaged or the ID is not within
specifications.

Inspect the pilot bearing (ball bearing),
when so equipped, for roughness, evidence of
overheating or loss of lubricant. Replace it if any
of these conditions are found.
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PILOT BEARING

TELESCOPE GAUGE
Y

SN\

A2807-
1

Figure 23 Checking Clutch Pilot Bushing Wear
FLYWHEEL

Inspection *

Inspect the flywheel for cracks, heat check,
or other damage that would make it unfit for fur-
ther service. Machine the friction surface of the
flywheel if it is scored or worn. if it is necessary
to remove more than 0.045 inch of stock from the
original thickness, replace the flywheel.

Inspect the ring gear for worn, chipped, or
cracked teeth, If the teeth are damaged, replace
the ring gear. :

With the flywheel instalied on the crank-
shaft, check the flywheel face runout, following
the procedure under Diagnosis and Testing.

CONNECTING RODS

" Cleaning

Remove the bearings from the rod and cap.
Identify the bearings if they are to be used again.
Clean the connecting rod in solvent, including

the rod bore and the back of the inserts. Do not
" use a caustic cleaning solution. Blow out all pas-
sages with compressed air. .

Inspection

The connecting rods and related parts
should be carefully inspected and checked for
conformance to specifications, Various forms of
engine wear caused by these parts can be readily
- identified. ' :

A shiny surface on eithet pin boss side of
the piston usually indicates that a connecting rod
is bent.

Abnormal connecting rod bearing wear can
be caused by either a bent connecting rod, worn
or damaged crankpin, or a tapered connecting
rod bore.

Twisted connecting rods will not create an
easily identifiable wear pattern, but badly

twisted rods will disturb the action of the entire
‘piston, rings, and connecting rod assembly and
may be the cause of excessive oil consumption.

Inspect the connecting rods for signs of
fractures and the bearing bores for out-of-round
and taper. if the bore exceeds the recommended
limits and/or if the connecting rod is fractured, it
should be replaced. Check the ID of the connect-
ing rod piston pin bore. If the pin bore in the
connecting rod is larger than specifications, in-
stall an oversize piston pin. First, prefit the over-
size piston pin to the piston pin bore by reaming
or honing the piston. Then, assemble the piston,
piston pin and connecting rod following the pro-
cedures for assembly. It is not necessary to ream
or hone the pin bore in the connecting rod. Re-
place damaged connecting rod nuts and bolts.
Check the connecting rods for bend or twist on a
suitable alignment fixture. Follow the instruc-
tions of the fixture manufacturer. If the bend
and/or twist exceeds specifications, the connect-
ing rod must be straightened or replaced.

PISTONS, PINS AND RINGS

Cleaning

Remove deposits from the piston surfaces.
Clean gum or varnish from the piston skirt, pis-
toh pins and rings with solvent. Do not use a
caustic cleaning solution or a wire brush to clean
pistons.

Clean the ring grooves with a ring groove
cleaner (Figure 24). Ensure the oil ring slots (or
holes) are clean.

AB915-B

Figure 24 Cleaning Piston Ring Grooves

Inspection

Carefully inspect the pistons for fractures at
the ring lands, skirts and pin bosses, and for
scuffed, rough or scored skirts. If the lower inner
portion of the ring grooves has a high step, re-
place the piston. The step will interfere with ring
operation and cause excessive ring side
clearance. .

Spongy, eroded areas near the edge of the

top of the piston are usually caused by detona-
tion or pre-ignition. A shiny surface on the thrust
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surface of the piston, offset from the centerline
between the piston pin holes, can be caused by a
bent connecting rod. Replace pistons that show
signs of excessive wear, wavy ring lands or frac-
tures or damage from detonation or pre-ignition.

Check the piston to cylinder bore clearance
by measuring the piston and bore diameters. Re-
fer to the specifications for the proper clearance.
Refer to Cylinder Block {nspection for the bore
measurement procedure, Measure the OD of the
piston with micrometers approximately 2 1/4
inches below the dome and at 90 degrees to the
piston pin hore. Check the ring side clearance
following the procedure under Fitting Piston
Rings in this section.

Replace piston pins showing signs of frac-
ture, etching or wear. Check the piston pin fit in
the piston and rod. Refer to Piston and Connect-
ing Rod Assembly.

Check the OD of the piston pin and the ID of
the pin bore in the piston. Replace any piston pin
or piston that is not within specifications.

Replace all rings. Check the end gap and
side clearance. Rings should not be transferred
from one piston to another regardless of mile-
age or hours.

‘MAIN AND CONNECTING ROD
BEARINGS

Cleaning

Clean the bearing inserts and caps thor-
oughly in solvent, and dry them with com-
pressed air. Do not scrape gum or varnish
deposits from the bearing shells.

Inspection

Inspect each bearing carefully. Bearings
that have a scored, chipped, or worn surface
should be replaced. Typical examples of unsatis-
factory bearings and their causes are shown in
- Figure 25. The copper-tead bearing base may be
visible through the bearing overlay. This does
not mean that the bearing is worn. lt is not neces-
sary to replace the bearing if the bearing clear-
ance is within recommended limits. Check the
clearance of bearings that appear to be satisfac-
tory with Plastigage as detailed under Main an
Connecting Rod Bearings. ‘

CYLINDER BLOCK

Cleaning

After any cylinder bore repair operation,
'such as honing or deglazing, clean the bore(s)
with soap or detergent and water. Then, thor-
oughly rinse the borel(s) with clean water to re-
move the soap or detergent, and wipe the
bore(s) dry with a clean, lint-free cloth. Finally,
.wipe the bore(s) with a clean cloth dipped in
engine oil. i these procedures are not followed,
rusting of the cylinder bore(s) may occur.

BRIGHT (POLISHED)
SECTIONS

IMPROPER SEATING

OVERLAY
WIPED QUT

LACK OF OIL OR
IMPROPER CLEARANCE

INTQ BEARING MATERIAL

SCRATCHED BY DIRT

OVERLAY GONE
FROM EDGES

HOURGLASSING

RAADIVS RIDE
RADIUS RIDE

AB509-B

Figure 25 Typicél Bearing Failures

If the engine is disassembled, thoroughly
clean the block in solvent. Remove old gasket
material from all machined surfaces. Remove all
pipe plugs that seal oil passages; then clean out
all the passages. Blow out all passages, bolt
holes, etc., with compressed air.

Ensure the threads in the cylinder head bolt
holes are clean. Dirt in the threads may cause
binding and result in a false torque reading. Use
a tap to true-up threads and to remove any
deposits.

Inspection

After the block has been thoroughly
cleaned, check it for cracks. Minute cracks not
visible to the naked eye may be detected by coat-
ing the suspected area with a mixture of 25 per-
cent kerosene and 75 percent light engine oil.
Wipe the part dry and immediately apply a coat-
ing of zinc oxide dissolved in wood alcohol.
Avold use of methano! substitute rubbing alco-
hol. If cracks are present, the coating will become
discolored at the cracked area. Replace the block
if it is cracked.

Check all machined gasket surfaces for
burrs, nicks, scratches and scores. Remove mi-
nor imperfections with an oil stone. Check the
cylinder block for flatness of the cylinder head
gasket surface following the procedure and spec-
ifications recommended for the cylinder head.
The cylinder block can be machined to bring the
cylinder head gasket surface within the flatness
specifications listed in the specific engine Sec-
tion. Do not exceed 0.254mm (0.010 inch) stock
removal from the original gasket surface.

Replace all expansion-type plugs that show
evidence of leakage.
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Inspect the cylinder walls for scoring,
roughness, or other signs of wear. Check the cyl-
inder bore for out-of-round and taper. Measure
the bore with an accurate bore gauge following
the instructions of the manufacturer. Measure
the diameter of each cylinder bore at the top,
middle and bottom with the gauge placed at
right angles and parallel to the centerline of the
engine (Figure 26). Use only the measurements
-obtained at 90 degrees to the engine centerline
when calculating the piston-to-cylinder bore
clearance.

Refinish cylinders that are deeply scored
and/or when out-of-round and/or taper exceed(s)
the service limits.

If the cylinder walls have minor surface
damage, but the out-of-round and taper are
within limits, it may be possible to remove such
damage by honing the cylinder walls and instali-
ing new service piston rings providing the piston
clearance is within specified limits listed in the
specific engine Section.

To remove the cylinder wall glaze or to re-
finish a cylinder bore, follow the honing proce-
dure described under Overhaul Cylinder Block-
Refinishing Cylinder Walls.

L

A - At Right angle to center line of engine
B - Parallel to center line of engine

‘1Top Measurement: Make 12.70mm (1/2 inch) below top of block deck

Bottom Measurement: Make within 12.70mm {1/2 inch) above top of
piston - when piston is at its lowest travel {B.D.C}

Bore Service Limit: Equals the average of “A” and "B" when measured
at the center of the piston travel.

Taper: Equals difference between “A” top and "A™ bottom.
Out-of-Round: Equals difference between “A" and “B" when measured
at the center of piston travel.
Refer to Specification tables at end of each engine section.

A4165-1G

CENTERLINE OF
CRANKSHAFT

Figure 26 Cylinder Bore Measurement '

OIL PAN

Cleaning

Scrape any foreign materia! or metal parti-
cles from the inside of the pan. Scrape all old
gasket material from the gasket surface. Wash
the pan in a solvent and dry it thoroughly. Be
~sure all foreign particles are removed from be-
low the baffle plate. .

Inspection

Check the pan for cracks, holes, damaged
drain plug threads, and a loose baffle or a dam-
aged gasket surface.

. Inspect for damage {(uneven surface} at the
bolt holes caused by over-torquing the bolts.
Straighten surfaces as required. Repair any dam-
age, or replace the pan if repairs cannot be made
satisfactorily. -

OIL PUMP

Cleaning

Wash all parts in a solvent and dry them
thoroughly with compressed air. Use a brush to
clean the inside of the pump housing and the
pressure relief valve chamber. Ensure all foreign
material and/or metal particles are removed,

Inspection

Refer to Specifications for clearances and
service limits.

Check the inside of the pump housing and
the outer race and rotor for damage or excessive
wear.

Check the mating surface of the pump
cover for wear. Minor scuff marks are normal,
but if the cover mating surface is worn, scored or
grocoved, replace the pump.

AS6028

Figure 27 Inner Rotor Tip Clearance Check

Inspect the rotor for nicks, bu_rrs":(_':r score
marks. Remove all high points by stoning.

‘Measure the inner rotor tip clearance (Fig-
ure 27). Inner to outer rotor tip clearance must
not exceed 0.254mm {0.010 inch) with the feeler

‘gauge inserted 12.7mm (1/2 inch} minimum and

rotors removed from pump housing.

With the rotor assembly installed in the
housing, place a straightedge over the rotor as-
sembly and the housing. Measure the clearance
(rotor end play} between the straightedge and
the rotor and outer race (Figure 28). Inspect the
relief valve spring to see if it is coflapsed or worn.
Check the relief valve spring tension. If the spring
tension is not within specification and/or the
spring is worn or damaged replace the pump.
Check the relief valve piston for free operation in
the bhore.
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~ NOTE: Internal components are not ser-
viced. If any component is out of specification,
the complete pump must be replaced.

STRAIGHT EDGE

FEELER GAUGE

AB219-A

Figure 28 Rotor End Play Check

POSITIVE CLOSED-TYPE CRANKCASE
VENTILATION SYSTEM
{IF SO EQUIPPED)

.Cleaning

Do not attempt to clean the crankcase ven-
tilation regulator valve (Figure 29}; it should be
‘replaced at the specified maintenance interval.
‘The oil filler cap and oil separator should be
cleaned at the proper maintenance interval. Re-
move the cap and the oil separator and wash
them in a low-volatility, petroleum-base solvent.
Shake the cap dry and install them. Clean the

crankcase ventilation system connections(s) on

the intake manifold by probing with a flexible
- wire or bottle brush, Clean the hoses, fittings,
tubes and associated hardware with a low-vola-
tility, petroleum-base solvent and dry with com-

pressed air,
OVERHAUL

INTERPRETATION OF “SERVICE LIMIT".
SPECIFICATIONS

“Service Limit" specifications are intended
" to be a guide only to be used when overhauling
or reconditioning an engine or engine compo-
nent. A determination can he made as to
whether a component is suitable for continued
_service or shouid be replaced for extended ser-
vice while the engine is disassembled.

_ In the case of “Valve Stem-to-Valve Guide
" Clearance”, the “Service Clearance” is intended
- as an aid in diagnosing engine noise only, and
does not constitute a failure or indicate need for
repair. However, when overhauling or
reconditioning a cylinder head, the service clear-

ance should be regarded as a practical working
value, and used as a determinant for installing
the next oversize valve to ensure extended ser-
vice life.

CRANKCASE VENT REGULATOR
VALVE ASSEMBLY

GROMMET

QIL FiLLER
CAP

CRANKCASE
VENT HOSE

CRANKCASE
VENT HOSE

A3141.0

Figure 29 Crankcase Ventilation System
Regulator Valve Installed

CYLINDER HEAD

Replace the head if it is cracked. Do not
plane or grind more than 0.254mm {0.010 inch)

-from the cylinder head gasket original surface.

Remove all burrs or scratches with an oil stone,

Reaming Valve Guides

If it becomes necessary to ream a valve
guide (Figure 30) to install a valve with an over-
size stem, Valve Guide Reamer Kit or equivalent
is available which contains the following reamer
and pilot combinations: a 0.015-inch OS reamer
with a 0.003-inch OS pilot, and a 0.030-inch
reamer with a 0.015-inch OS pilot.

When replacing a standard size valve with
an oversize valve always use the reamer in se-
quence {smallest oversize first, then next
smallest, etc.) so as not to overload the reamers. .
Always reface the valve seat after the valve
guide has been reamed, and use a suitable
scraper to break the sharp corner {ID) at the top
of the valve guide.
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BREAK SHARP CORNER

Z D —

Figure 30 Reaming Valve Guides

. Refacing Valve Seats

_ Refacing of the valve seat should be closely
‘coordinated with the refacing of the valve face so
that the finished seat and valve face will be con-
centric and the specified interference fit will be
maintained. This is important so that the valve
and seat will have a compression tight fit. Ensure
the refacer grinding wheels are properly
dressed.

Grind the valve seats of all engines to a true
- 4b-degree angle (Figure 31}). Remove only
enough stock to clean up pits and grooves or to
correct the valve seat runout. After the seat has
been refaced, use a seat width scale or a machin-
ist'scale to measure the seat width (Figure 32).
“Narrow the seat, if necessary to bring it within
specifications. Refer to specifications Section.

if the valve seat width exceeds the maxi-
‘mum limit, remove enough stock from the top
edge and/or bottom edge of the seat to reduce
the width to specifications. Refer to specifica-
tions Section.

On the valve seats of all engines, use a 60-
degree angle grinding wheel to remove stock
from the bottom of the seats (raise the seats) and
use a 30-degree angle wheel to remove stock
from the top of the seats (!ower the seats)
{Figure 31).

The finished valve seat should contact the
approximate center of the valve face. It is good

practice to determine where the valve seat con-
tacts the face. To do this, coat the seat with
Prussian.blue and set the valve in place. Rotate
the valve with light pressure. If the blue is trans-
ferred to the center of the valve face, the contact
is satisfactory. If the blue is transferred to the top
edge of the valve face, lower the valve seat. If the
blue is transferred to the bottom edge of the
valve face, raise the valve seat.

TO REMOVE STOCK
. FROM BOTTOM OF
SEAT, USE 60°
WHEEL

TO REMOQVE STOCK FROM
TOP QF SEAT,
USE 30° WHEEL

VALVE SEAT WIDTH

A

Figure 31 Refacing Valve Seat

‘AB511-A

SEAT WIDTH SCALE

AB357-A

Figure 32 Checking Valve Seat Width

Valves

Minor pits, grooves, etc., may be removed.
Discard valves that are severely damaged, if the
face runout cannot be corrected by refinishing,

or if stem clearance exceeds specifications. Refer
-to specifications Section.

Discard any worn or damaged valve train
parts.

Refacing Valves

The valve refacing operation should be
closely coordinated with the valve seat refacing
operations so that the finished angles of the
valve face and of the valve seat will be to specifi-
cations and provide a compression tight fit. En-
sure the refacer grinding wheels are properly
dressed.
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if the valve face runout is excessive and/or
to remove pits and grooves, reface the valves to
a true 44-degree angle. Remove only enough
stock to correct the runout or to clean up the pits
and grooves. If the edge of the valve head is less
than 0.794mm (1/32-inch) thick after grinding
{Figure 33), replace the valve, as the valve will
- run too hot in the engine. The interference fit of
the valve and seat should not be lapped out.

Remove all grooves or score marks from
the end of the valve stem, and chamfer it as nec-
essary. Do not remove more than 0.254mm
{0.010 inch) from the end of the valve stem.

s

h—
"] 4 CHECK FOR
BENT STEM

VALVE TYPICAL,
FOR DIMENSIONS REFER
TQ SPECIFICATIONS

~—— DIAMETER

VALVE FACE ANGLE

THIS LINE PARALLEL
WITH VALVE HEAD

.794mm (1/32 INCH)
MINI;AUM

{

AGB03-8

Figure 33 Critical Valve Dimensions

if the valve and/or valve seat has been re-
faced, it will be necessary to check the clearance
between the rocker arm pad and the valve stem
tip with the valve train assembly installed in the
engine.
Select Fitting Valves

If the valve stem-to-valve guide clearance
exceeds the service limit, ream the valve guide
for the next oversize valve stem. Valves with
oversize stem diameters of 0.003, 0.015, and
0.030 inch are available for service. Always re-
face the valve seat after the valve guide has
heen reamed. Refer to Reaming Valve Guides.

CAMSHAFT REPAIR

.Remove light scuffs, scores or nicks from
the camshaft machined surfaces with a smooth
oil stone.

CRANKSHAFT

Dress minor scores with an oil stone. If the
journals are severely marred or exceed the ser-
vice limit, refinish them to size for the next un-
dersize bearing.

Crankshaft Journals Refinishing

Refinish the journals to give the proper
clearance with the next undersize bearing. if'the
journal will not clean up to maximum undersize .
bearing available, replace the crankshaft.

Always reproduce the original journal
shoulder radius. Too small a radius will result in
fatigue failure of the crankshaft. Too large a ra-
dius will result in bearing failure due to radius
ride of the bearing.

After refinishing the journals, chamfer the
oil holes; then polish the journal with a No. 320
grit polishing cloth and engine oil. Crocus cloth
may also be used as a polishing agent.

FITTING MAIN OR CONNECTING ROD
BEARINGS WITH PLASTIGAGE

1. Clean crankshaft journals. Inspect journals
and thrust faces (thrust bearing) for nicks,
burrs or bearing pickup that would cause
premature bearing wear. When replacing
standard bearings with new bearings, fit the
bearing to minimum specified clearance. if
the desired clearance cannot be obtained
with a standard bearing, try one half of a
0.001 or 0.002 inch undersize in combination
with a standard bearing to obtain the proper
clearance.

2. [ffitting 2 main bearing, position a jack under
counterweight adjoining bearing which is
being checked. Do not place jack under front
post of crankshaft. Support crankshaft with
jack so its weight will not compress
Plastigage and provide an erroneous reading.

3. Place a piece of Plastigage or eguivalent on
bearing surface across full width of bearing
cap and about 6.35mm (1/4 inch} off center
(Figure 34}.

4. Install cap and tighten bolts to specifications.
Refer to specific engine Section. Do not turn
ctankshaft while Plastigage is in place.

5. Remove cap. Using Plastigage scale, check

" width of Plastigage at widest point to get
minimum clearance. Check at narrowest
point to get maximum clearance. Difference
between readings is taper of journal..

6. If clearance exceeds specified limits, try a
0.001 or 0.002 inch undersize bearing in
combination with the standard bearing.
Bearing clearance must be within specified
limits. If 0.002 inch undersize main bearings
are used on more than one journal, be sure
they are all installed in cylinder block side of
bearing. If standard and 0.002 inch undersize
bearing does not bring clearance within
desired limits, refinish crankshaft journal,
then install undersize bearings.

7. After bearing has been fitted, apply light coat
of engine oil to journal and bearings. Install
bearing cap. Tighten cap bolts to
specifications. Refer to Specifications
Section.
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PLACE PLASTIGAGE
FULL WIDTH

OF JOURNAL ABOUT
6.35mm {1/4-inch)

INSTALLING / (0.0015 INCH)
PLASTIGAGE
CHECK WIDTH

0.038mm
CLEARANCE
OF PLASTIGAGE

MEASURING
PLASTIGAGE

A2868-C

Figure 34 Installing and Measuring Plastigage —
Engine Installed ,

8. Repeat procedures for remaining bearings
that require replacement,

PISTONS, PINS AND RINGS
Fitting Pistons

Pistons are available in standard size or
oversize for service. Refer to the Ford Parts Mas-
ter Catalog for available oversize pistons.

_ - “The standard size pistons are color coded
red, blue, or have 0.003 OS stamped on the
dome. Refer to Specifications for standard size
piston dimensions.

NOTE: Cylinder bore must be clean and
dry, and engine block must remain at room tem-
perature for eight hours before taking cylinder
measurements.

Measure the cylinder bore using an accu-
rate cylinder micrometer gauge, such as Cylinder
Bore Micrometer or equivalent. Refer to Figure
35, T

Each cylinder must be checked for out-of-
round conditions prior to fitting the piston. (Out-
of-round is the difference between the two bore
measurements of each cylinder — taken parallel
and perpendicular to the centerline of the crank-

shaft.) Refer to Figure 36.

These measurements must be performed
at the tap, middle, and bottom of the ring travel
area of the cylinder bore. Refer to Figure 37.

Each cylinder bore must be checked for ex-
cessive taper before fitting the piston. (Taper is
defined as the difference between. two bore di-
ameters measured at the top and bottom of the
cylinder bore ring travel area.) Both measure-
ments must be made perpendicular to the crank-
shaft centerline.

Refer to the Specifications. This listing in-
cludes maximum allowable service limits for dif-
ferences in the two measurements for out-of-
round cylinder bore. This listing also provides
maximum allowable service limits for differ-
ences in the two measurements for excessive
cylinder bore taper. If beyond aliowable service
limits for taper and/or out-of-round dimensions,
the cylinder must be rebored and/or honed to
comply with piston clearance and fit
requirements.

If the cylinder bore is within the acceptable
limits for out-of-round and taper, the proper pis-
ton can be selected. The proper service piston is
determined by measuring perpendicular to the
crankshaft centerline at the middle of the ring
travel area. Refer to Figure 36. Repeat the mea-
surement three times and divide the sum of the
three diameters by three to determine the aver-
age dimension.

Average Dimension=Dimension No. 1 +

‘Dimension"No. 2 + Dimension No. 3.

Measure the piston diameter to ensure that
the specified clearance is obtained. It may be
necessary periodically to use another piston
{within the same grade size) that is either slightly
larger, or smaller to achieve the specified

clearance.

If none can be fitted, refinish the cylinder to
provide the proper clearance for the piston.

When a piston has been fitted, mark it for
assembly in the cylinder to which it was fitted.

If the taper, out-of-round and piston-to-cyl-
inder bore clearance conditions of the cylinder
bore are within specified limits, new piston rings
will give satisfactory service. if new rings are to
be installed in a used cylinder that has not been

-- refinished, remove the cylinder wall glaze. Refer

to Cylinder Block, Refinishing Cylinder Walls. Be
sure to clean the cylinder bore thoroughly with
soap and water.




- Figure 36 Cylinder Bore Measurement

1. Calculate the size pistén to be used by taking
a cylinder bore check. Follow the procedures
outlined under Cleaning and Inspection.

2. Select the proper size piston to provide the
desired clearance. Refer to Specifications
section. Measure the piston diameter in line
with the centerline of the piston pin and at 90
degrees to the piston pin axis.

3. Ensure the piston and cylinder block are at
room temperature {(21.1°C or 70°F). After any
refinishing and washing operation allow the
cylinder bore to cool. Ensure the piston and
bore are clean and dry before the piston fit is
checked.
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CENTRALIZING CENTRALIZING
PLUNGERS PLUNGERS
GAUGING PLUNGER
CYLINDER BORE
MICROMETER
EXTENSIONS
FURNISHED
WITH EACH
SIZE DIAMETER BORE GAUGE
RANGE -
EXTENSion  REFERENCE
POSITIVE CENTRALIZATION
CENTRALIZING PLUNGERS AUTOMATICALLY
LOCATE THE GAUGING CONTACTS CENTRALLY ON
THE BORE DIAMETER EVEN WHEN THE GAUGE IS
INSERTED AT AN ANGLE.
AS793-28
Figure 35 Cylinder Bore Micrometer
/ / 1
o o .}, CEnTERUNE OF Toe
CRANKSHAFT
2
X A
A - At Right angle to center line of engine
B - Parallel to center line of engine 1 MIDDLE
“Top Measurement: Make 12.70mm (1/2 inch) below top of block deck
Bottom Masasurement: Make within 12.70mm {1/2 inch} above top of
| piston - when piston is at its lowest travel (B.D.C} : 2
Bore Service Limit: Equals the average of “A” and "B” when measured
at the center of the piston travel. .
Taper: Equals difference between “A" top and “A" bottom. BOTTOM )
Qut-of-Round: Equals difference between “A™ and "B" when measured
at the center of piston travel. '
~ {Refer to Specification tables at end of each engine section. CYLINDER BORE /
' A4165-1G6 : RING TRAVEL ABTI4-1A

Figure 37 Cylinder Bore Travel Measurement

Fitting Rings

1. Select the proper ring set for the size cylinder
bore,

2. Position the ring in the cylinder bore in which
it is going to be used.

3. Push the ring down into the bore area where
normal ring wear is not encountered.

4. Use the head of a piston to position the ring
in the bore so that the ring is square with the
cylinder wall. Use caution to avoid damage to
the ring or cylinder bore.
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5. Measure the gap between the ends of the
ring with a feeler gauge (Figure 38). Ring gap
in 2 worn cylinder is normaily greater than

- specification. If the ring gap is greater than
the specified limits, try another ring set.

6. Check the ring side clearance of the
compression rings with a feeler gauge
inserted between the ring and its lower land
according to specification Section (Figure 39).
The gauge should slide freely around the
entire ring circumference without binding.
Any wear that occurs will form a step at the
inner portion of the lower land. If the lower
lands have high steps, the piston must be
replaced,

Fitting Piston Pins
Install the piston pin following the proce-

dure under Piston Assembiy in the applicable
Section. .

MEASURE PISTON RING
GAP LISING A FEELER
GALIGE

IF GAP IS LESS THAN
SPECIFICATION, REMOVE
STOCK FROM ENDS OF RING

ABS15-8

Figure 38 Piston Ring Gap Check

=

i

e

A\l\“‘“‘“

: ‘\\\“\ CHECK PISTON RING SIDE

6 / CLEARANCE USING A FEELER
m GAUGE

Figure 39 Piston Side Clearance Check

CYLINDER BLOCK
Refinishing Cylinder Walls

Honing is recommended for refinishing cyl-
inder walls only when there is no visible sign of

AB514-B

cross hatching (hone pattern) remaining, when
the walls have minor scuffs or scratches, or for
fitting pistons to the specified clearance. The
grade of hone to be used is determined by the
amount of metal to be removed. Follow the in-
structions of the hone manufacturer. If coarse
stones are used to start the honing operation,.
leave enough material so that all hone marks can
be removed with the finishing hone which is
used to obtain the proper piston clearance. Thor-
oughly clean the cylinder bore walls with deter-
gent and water solution after honing.

Cylinder walls that are severely marred
and/or worn beyond the specified limits should
be refinished. Before any cylinder is refinished,
all main bearing caps must be in place and tight-
ened to specification, so that the crankshaft
bearing bores will not become distorted from
the refinishing operation. Refer to the specifica-
tions Section.

Refinish only the cylinder or cylinders that
require it. All pistons are the same weight, both
standard and oversize; therefore, various sizes of
pistons can be used without upsetting engine
balance,

Refinish the cylinder with the most wear
first to determine the maximum oversize. If the
cylinder wiit not clean up when refinished for the
maximum oversize piston recommended, re-
place the block.

Refinish the cylinder to within approxi-
mately 0.04mm (0.0015 inch) of the required
oversized diameter. This will allow enough stock
for the final step of honing so that the correct
surface finish and pattern are obtained.

For the proper use of the refinishing equip-
ment, follow the instructions of the manufactur-
er. Only experienced technicians should be
allowed to perform this work.

Use a motor-driven, spring pressure-type
hone at a speed of 300-500 rpm. Hones of grit
sizes 180-220 will normally provide the desired
bore surface finish. When honing the cylinder
bores, use a lubricant mixture of equal parts of
kerosene and SAE No. 20 Motor Qil. Operate the
hone in such a way as to produce a cross-hatch
finish on the cylinder bore. The cross-hatch pat-
tern should be at an angle of approximately 30
degrees to the cylinder bore.

After the final operation in either of the two
refinishing methods described and prior to
checking the piston fit, thoroughly clean the cyl-
inder walls with detergent and water solution,
dry thoroughly and oil the cylinder walls. Mark
the pistons to correspond to the cylinders in
which they are to be installed. When the refinish-

‘ing of all cylinders that require it has been com-

pleted and all pistons are fitted, thoroughly clean
the entire block and oil the cylinder walis.
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REPAIRING ENGINE CASTINGS WITH
SAND HOLES OR POROSITY

Porosity or sand hole(s) causing oil seep-
age or leakage can occur with modern casting
processes. A complete inspection of the engine
should be made. If the leak is attributed to the
porous condition of the cylinder block or sand
‘hole(s}, repairs can be made with Metallic Plastic
(Epoxy Resin) or an equivalent metallic plastic.
Do not repair cracks with this material. Repairs
with this metallic plastic (Epoxy Resin} must be
confined to those cast iron engine component
surfaces {Figure 40) where the inner wall surface
is not exposed to engine coolant pressure or oil
pressure. For example:

a. Cylinder block surfaces extending
along the length of the block, upward
from the oil pan rail to the cylinder wa-
ter jacket but not including machined
areas. '

b. Lower rear face of the cylinder block.

c. Intake manifold casting. Repairs are not
recommended to the intake manifold
exhaust crossover section since temn-
perature can exceed the recormnmended
temperature limit of metallic plastic
{260°C or 500°F}.

?f
i 6 2 \
- "_u

NOTE — PORTIONS OF THE FRONT
SURFACE THAT ARE NOT MACHINED
OR NOT PART OF THE WATER
JACKET ARE REPAIRABLE

SHADED AREAS MAY BE REPAIRED
WITH EPOXY

FRONT AND LEFT StDE
TYPICAL FOR V-8 ENGINES

{ reAR AND RIGHT StDE

AB428-1C

_ SHADED AREAS MAY BE REPAIRED WITH EPOXY

' Figure 40 Typical Cast Iron Cylinder Block Areas '
Repairable with Metallic Plastic {Indicated by
' Shaded Areas)

d. Cylinder front cover on engines using
cast iron material.

. Cylinder head, along the rocker arm
cover gasket surface. '

The following procedures should be
used to repair porous areas or sand
holes in cast iron:

1. Clean the surface to be repaired by grinding
or rotary filing to a clean, bright metal sur-
face. Chamfer or undercut the hole or poros-
ity to a greater depth than the rest of the

cleaned surface. Solid metal must surround
the hole. Openings larger than 6.35mm (1/4

inch) shouid not be repaired using metallic .

plastic (Epoxy Resin). Openings in excess of
6.35mm (1/4 inch) can be drilled, tapped and
plugged using common tools. Clean the re-
pair area thoroughly. Metallic plastic will not
stick to a dirty or oily surface.

2. Mix the Epoxy Resin base and hardener as
directed on the container. Stir thoroughly un--
til uniform. '

3. Apply the repair mixture with a suitable clean
tool (putty knife, wood spoon, etc.), forcing
the metallic plastic into the hole or porosity.

4. Allow the repair mixture to harden. This can
be accomplished by two methods: heat cure
with a 250-watt lamp placed 254mm {10
inches) from the repaired surface, as directed
on the package label, or air dry for 10-12
hours at temperatures above 10°C (50°F).

5. Sand or grind the repaired area to blend with
the general contour of the surrounding
surface.

6. Paint the surface to match the rest of the

block.
ADJUSTMENTS

VALVE CLEARANCE _

The valve arrangement of the LH bank is E
I-E-I-E-I-E-l and on the RH bank is {-E-I-E-l-E-I-E.

A 1.52mm (0.060 inch) shorter push rod or
a 1.52mm (0.060 inch) longer push rod is avail-
able for service to provide a means of compen-
sating for dimensional changes in the valve
mechanism. Refer to the Master Parts List.

Valve stem-to-valve rocker arm clearance
should be within specifications with the hydrau-
lic-tappet completely collapsed. Repeated valve
reconditioning operations (valve and/or valve
seat refacing) will decrease the clearance to the
point that if it is not compensated for, the hy:
draulic valve tappet will cease to function and
the valve will be held open.

The use of positive stop rocker arm bolts

eliminates the need to adjust the valve clearance.
However, to obtain the specified valve clearance,

" it is important that all valve components be in a

serviceable condition and installed and tight-
ened properly. On older model engines with pos-
itive step studs, each stud nut should be
removed and inspected for conditions shown in
Figure 41 when adjusting valve clearance.

To determine whether a shorter or a longer
push rod is necessary, make the following check.
1. Install an auxiliary starter switch. Crank the
engine with the ignition switch in OFF posi-
tion until the No. 1 piston is on TDC after the
compression stroke.
2. Position the tappet compressor Tappet Bleed
Down Wrench or equivalent on the rocker
arm {Figure 41).
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3. Slowly apply pressure to bleed down the tap-
pet until the plunger is completely bottomed
(Figure 41}. Holid the tappet in this position
and check the available clearance between
the rocker arm and the valve stem tip of #1
intake and exhaust valve with a feeler gauge.

4. Rotate the crankshaft 90° {(in the direction of
engine rotation} and measure the next two
valves in the engine's firing order sequence.
Repeat the procedure until all valves have
been checked.

5. If the clearance is less than specifications, in-
stall a shorter push rod. If the clearance is
greater than specifications, install a longer
push rod.

TAPPET BLEED
DOWN WRENCH

ATE97-B

Figure 41 Checking Valve Clearance — Hydraulic
Valve Tappets

SMALL
FRACTURES

POOR |

AJ193-1C

Figure 42 Inspection of Rocker Arm Stud Nut
- {if Applicable)

REMOVAL AND INSTALLATION
CRANKCASE VENTILATION SYSTEM

The positive closed-type crankcase ventila-
tion system components are shown in Figure 43.

Removal

1. Remove ventilation system air intake hose
from air cleaner and the right valve cover.

2, Remove air cleaner.
3. Disconnect the crankcase vent hose from the
carburetor spacer.

4. Pull the regulator valve out of the oil filler cap
in the left valve cover.

Installation

1. Insert the regulator valve into the oil filler cap
on the left valve cover.

2. Connect the vent hose to the regulator valve;
install the hose on the carburetor spacer.

3. Install the air cleaner.

4. Install the ventilation system air intake hose
to the air cleaner and right valve cover fitting.

5. Start the engine and check for leaks.

VALVE ROCKER ARM COVER AND
ROCKER ARM

Two types of rocker arm assemblies may
be found on the engine. Prior tc 1978, the cast
rocker was used (Figure 44). Present engines use
a stamped rocker (Figure 45).

Removal

1. To remove a valve rocker arm from the right
cylinder head, disconnect the automatic
choke. heat chamber air inlet hose from the
inlet tube near the right valve rocker arm
cover, if s0 equipped (302 only).

Remove the air cleaner.

Remove the automatic choke heat tube
{302 only). Remove the crankcase ventilation
fresh air tube from the valve rocker arm cover.

2. Disconnect the spark plug wires from the
spark plugs using correct Tool. Do not pull on
wire. Remove the wires from the bracket on
the valve rocker arm cover{s} and position the
wires out of the way. '

3. On a left side rocker arm cover, remove the
wire harness from the retaining clips. Re-
move the valve rocker arm cover attaching
bolts and remove the cover.

4. Remove the valve rocker arm attaching bolt
or nut; fulcrum or fulcrum seat and rocker
arm. '

If removail of the rocker arm stud is neces-
sary, refer to the procedure under Cylinder
Head Repairs.

Installation

All rocker arms and fulcrum are to be lubri-
cated with heavy SF engine oil before
installation.

1. Apply Lubriplate, or equivalent, to the top of
" the valve stem and underside of the fulcrum
or fulcrum seat.
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CRANKCASE VENT
HOSE

ELBOW

GROMMET
.58 L.D.

CRANKCASE VENT -
TUBE EXTENSION HOSE

CRANKCASE VENT
TUBE HOSE

PCV VALVE

718D,
GROMMET

OQiL FILLER
CAP

/ A2 L
A
CRANKCASE .
VENT TUBE
C

A4070-A

2. Install the rocker arm, fulicrum or fulcrum seat
and attaching bolt or nut,

3. Clean the valve rocker arm coveri(s) and the
cylinder head gasket surface(s). Position the
valve rocker cover gasket in each caver, mak-
ing sure that the tabs engage the notches in
the cover,

4. Position the cover(s) on the cylinder head(s}.
Make sure the gasket seats evenly all around
the head. install the bolts and wire loom clips
on left hand cover. The cover is tightened in

~ two steps. Torque the bolts to specifications.

ROCKER ARM
- STUD NUT
FULCRUM
@__,-—' SEAT

ROCKER ARM

Figure 43 Typical Crankcase Ventilation System Components

ATTACHING BOLT

FULCRUM

ROCKER ARM

FULCRUM GUIDE

THREADED PEDESTAL

B -

A16341E

Figure 44 Valve Rocker Arm Assembly

Figure 45 Valve Rocker Arm Assembly {Stamped}
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Two minutes later, torque the bolts to the
same specifications,

install the crankcase ventilation hoses in the
covers, Install the automatic choke heat tube
and connect the automatic choke heat cham-
ber air inlet hose at the air cleaner,

5. Install the spark plug wires in the bracket on
the valve rocker arm cover(s). Connect the
spark plug wires. Install the air cleaner,

VALVE SPRING, RETAINER AND STEM
SEAL | R

Removal

Broken valve springs or damaged valve
stem seals and retainers may be replaced with-
out removing the cylinder head, provided dam-
age to the valve or valve seat has not occurred.

1. Refer to Vaive Rocker Arm Cover in this sec-
tion for the cover removal and installation.

2. Remove the applicable spark plug and bring
the piston to the top of the bore to prevent
accidental loss of the valve into the cylinder.

3. Remove the valve rocker arms and push rods
fromn the applicable cylinder. Remove the ex-
haust valve stem cap lif applicable).

4. Install an air line with an adapter in spark
‘plug hole and apply air pressure to the cylin-
der. Failure of the air pressure to hold the
valve(s) in the closed position is an indication
of valve seat damage and required removal
of the cylinder head. -

5. Install the stud nut and position the compres-
sor tool as shown in Figure 46. Compress the
valve spring and remove the retainer locks,
spring retainer, sleeve and valve spring.

6. Remove and discard the valve stem seal

- (Figure 47). .

7. ¥ air pressure has forced the piston to the
bottom of the cylinder, any removal of air
pressure will allow the valve(s} to fall into
the cylinder. A rubber band, tape or string
~wrapped around the end of the valve stem
will prevent this condition and will still allow
enough travel to check the valve for binds.

8. Inspect the valve stem for damage. Rotate the

" valve and check the valve stem tip for eccen-

tric movement during rotation. Move the

" valve up and down through normal travel in

the valve guide and check the stem for binds.

If the valve has been damaged, it will be nec-

essary to remove the cylinder head for
repairs.

installation

1. If the condition of the valve proved
satisfactory, lubricate the valve stem with
heavy engine oi! SF. Hold the valve in the
ciosed position and apply air pressure within
the cylinder,

2.

Install a new valve stem seal (Figure 47).
Place the spring in position over the valve
and install the valve spring retziner and
sleeve. Compress the valve spring and install
the valve spring retainer locks. Remove the
compressor tool and stud nut.

COMPRESSOR "~

HOSE

e

VALVE
SPRING

TOOL

— |

AIR LINE ]

AT0099-1A

Figure 47 Removing or |'nstalling Valve Stem

Seal
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3. Lubricate the push rod ends with Lubripiate
or equivalent and install the push rod. Apply
Lubriplate or equivalent to the tip of the valve

. stem. Install the exhaust valve stem cap.

4. Apply Lubriplate or equivalent to the rocker
arms and fulcrum seats. Install the valve
rocker arm assemblies.

5. Turn off the air and remove the air line and
adapter. Install the spark plug and connect
the spark plug wire.

6. Clean and install the rocker arm cover.

INTAKE MANIFOLD

The intake manifoid assembly is shown in
Figure 48.

Removal

1. Drain cooling system. Remove air cleaner,
including the crankcase ventilation hose.

2. Disconnect the throttle rod and choke cable
from the carburetor. Remove the throttle
retracting spring.

3. Disconnect the high-tension lead and wires
from the coil. '

4. Disconnect the spark plug wires from the
spark plugs by grasping, twisting and pulling
the moulded cap using correct Tool. Remove
the wires from the harness brackets on the
valve rocker arm covers. Remove the
distributor cap and spark plug wires as an
assembly.

Remove the carburetor fuel inlet line.

6. Disconnect the distributor vacuum hose from
the distributor. Remove the distributor hold
down bolt and remove the distributor.

7. Disconnect the radiator upper hose from the
coolant outlet housing.

¢

8. Loosen the clamp on the water pump by-pass'

‘hose at the coolant outlet housing and slide
the hose off the outlet housing.

9. Disconnect the crankcase vent -hose at the
valve rocker arim cover.

10. Remove the intake manifold and carburetor
as an assembly. it may be necessary to pry
the intake manifold away from the cylinder
heads. Remove the intake manifoid gaskets
and seals. Discard the intake manifold
attaching holt sealing washers. :

11. If the manifold assembly is to be
disassembled, identify all vacuum hoses
before disconnecting them. Remove the
coolant outlet housing gasket and
thermostat. Remove the carburetor, spacer,
gasket, vacuum fitting, accelerator retracting
spring bracket and choke cable bracket.

Instaliation

1. If intake manifold assembly was
disassembled, install the temperature
sending unit {threads coated with electrical

conductive sealer), ignition and coil,
carburetor, spacer, gaskets, vacuum fittings,

throttle retracting spring bracket and choke ..
cable bracket. Install the coolant outlet |

housing.

INTAKE MANIFOLD
TO HEAD GASKET

AS009-E

Figure 48 Intake Manifold Assem_biy

2. Clean the mating surfaces of the intake
manifold, cylinder heads and cylinder block
using a solvent such as Ford Spot Remover
or equivalent. Apply a 1/8 inch bead of RTV
sealer (or B) at the points shown in Figure 49.

3. Apply a 1/16 inch bead of RTV sealer to the
outer end of each intake manifold seal for the
full width of the seal {4 places}. See Figure 49.

NOTE: This sealer sets-up in 15 minutes, so
it is important that assembly be completed
promptly. Do not drip any sealer into the engine
valley. Position the seals on the cylinder block and
new gaskets on the cylinder heads with the gas-
kets interlocked with the seal tabs. Be sure the
holes in the gaskets are aligned with the holes in
the cylinder heads. .

4. Carefully lower intake manifold into position
on the cylinder block and cylinder heads. Af-
ter the intake manifold is in place, run a fin-
ger around the seal area to make sure the
seals are in place. If the seals are not in place,
remove the intake manifold and position the
seals,

5. Be sure the holes in the manifold gaskets and
manifold are in alignment. Install the intake
manifold attaching nuts and bolts. Tighten
the nuts and bolts in two steps (Figure 50).
Tighten all nuts and bolts in sequence to
specifications.
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1-3t
3.2ﬁ1m (1.IB~TNCH) INTAKE MANIFOLD
OR-B SEALER 4 PLAGES GASKET
INTAKE MANIFOLD
CYLINDER HEAD SEAL
SEAL MOLNTIN 1.6mm (1116 INCH) DIA. BEAD
SURFAGE-OF CYLINDER SILICONE SEALER
OF-B 4 PLACES
_Ase168

Figure 48 RTV Sealer Installation Intake Manifold

o0

10.

After completing the remaining assembly
steps, operate the engine until it reaches nor-

- mal operating temperature, then retighten
the manifold nuts and bolts in sequence to
specifications.

install water pump by-pass hose on the cool-
ant outlet housing. Slide the clamp into posi-
tion and tighten the clamp.
Connect the radiator upper hose.
Install the carburetor fuel inlet line.
_Rotate the crankshaft damper until the No. 1
piston is on TDC at the end of the compres-
- sion stroke. Position the distributor in the
block with the rotor at the No. 1 fifing posi-
tion and the points just open. Install the
holddown clamp. :
Install the distributor cap. Position the spark

. plug wires in the harness brackets on the

11.

12.

13.
14,

15.

16.

valve rocker arm covers and connect the
wires to the plugs.

Connect crankcase vent hose. Connéct the
high-tension lead and coil wires. _

Connect the accelerator rod and retracting
spring. Connect the choke cable.

Fill and bleed the cooling system.

Start the engine and check and adjust the ig-
nition timing. Connect the distributor vacuum
hoses to the distributor.

Operate the engine at fast idie and check all
hose connections and gaskets for leaks. Op-
erate the engine until engine temperatures
have stabilized and adjust the engine idle
speed and idle fuel mixture. Retighten the in-
take manifold bolts to specifications.

Adjust the throttle linkage. install the air
cleaner and intake duct assembly, including
the closed crankcase ventilation hose.

VALVE LIFTER

Before replacing a hydraulic valve lifter for
noisy operation, be sure the noise is not caused
by improperly adjusted valve to rocker arm clear-
ance or by worn rocker arms or push rods.

Removal

1. Remove the intake manifold and related parts
following procedures given in Intake
Manifold Removal. '

2. Remove the valve rocker arm cover, then
loosen the valve rocker arm bolt or nut and
rotate the rocker arms to the side.

3. Remove the valve push rods in sequence so
that they can be installed in their original
positions.

4. Using correct Tool shown in Figure 51,
remove the valve lifters and place them in a
rack so that they can be installed in their
original bores,

if necessary to disassemble a lifter, refer to
Valve Lifter Disassembly and Assembly in this
Part.

AB222-8

Figure 50 intake Manifold Bolts Tightening
Sequence — 302 CID and 351 W Engines
Installation

Valve lifters and bores are to be lubricated
with heavy engine oil SF before installation.
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1. Clean the external surfaces and install the
valve lifters in the bores from which they
were removed, using correct Tool. If a new
lifter(s) is being installed, check the new lift-
eris) for a free fit in the bore in which it is to
be installed. Lubricate the lifter(s) and bore(s)
v»;itth heavy engine oil before inserting the
lifter.

2. Lubricate the ends of the push rods with
Lubriplate or equivalent and install the push
rods in their original positions. Apply
Lubriplate or equivalent to the valve stem tip.

3. Lubricate the rocker arms and fulcrum seats

with Lubripiate or equivalent and position the

~ rocker arms over the push rods. Torque re-
taining bolts or nuts,

4. Instali the valve rocker arm covers.

5. . Install the intake manifold following instruc-
tions given under Intake Manifold
Installation.

HYDRAULIC
TAPPET PULLER

A10372-1A

Figure 51 Removing Valve Lifter

CYLINDER HEADS

If a cylinder is to be replaced, follow the
procedures under Cylinder Head Disassembly
and Assembly in this Part, and transfer all valves,
springs, spark plugs, etc., to the new cylinder
head. Clean and inspect all parts, reface the
valves and check all assembly clearances before
assembling the new or used parts to the new
cylinder head.

Q'»)J»

Removal

1. Remove the intake manifold and carburetor
as an assembly, following the procedure
under Intake Manifold Removal.

2. Remove the rocker arm cover(s).

3. If the right cylinder head is to be removed,
loosen the alternator adjusting arm bolt and
remove the alternator mounting bracket bolt
and spacer. Swing the alternator down and
out of the way.

Remove the air cleaner inlet duct from the right
cylinder head assembly.

4. Loosen the rocker arm bolts or nuts so that
the rocker arms can be rotated to the side.
Remove the push rods in sequence (Figure
52} so that they may be installed in their
original positions.

5. On 302 engines, remove the exhaust valve
stem caps {if applicable).

6. Install the cylinder head holding fixtures.
Remove the cylinder head attaching boits
and lift the cylinder head off the block.
Remove and discard the cylinder head
gasket.

..——Hl

A10373-1A

Figure 52 Removing Valve Push Rods

Installation

1. Clean the cylinder head, intake manifold,
valve rocker arm cover and cylinder head
gasket surfaces. If the cylinder head was
removed for a cylinder head gasket
replacement, check the flatness of the
cylinder head and block gasket surfaces.

2.. On 302 and 351 V-8 engines, a specially
treated composition gasket is used. Do not
apply sealer to a composition gasket.
Position the new cylinder head gasket over
the cylinder dowels on the block. Position
the cylinder head on the block and install the
attaching bolts. Remove the holding fixtures.
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The cylinder head boits are tightened in two
or three progressive steps. Tighten all the
bolts in sequence {Figure 53} to

- specifications. When cylinder head bolts

have been tightened foliowing this
procedure, it is not necessary to retighten the
bolts after extended operation. However, the
boits may be checked and retightened if
desired.

Clean the push rods in a suitable solvent.
Blow out the oil passage in the push rod with

-compressed air. Check the ends of the push

rods for nicks, grooves, roughness or
excessive wear. Visually check the push rods
for straightness or check push rod runout
with a dial indicator. If runout exceeds the
maximum limit at any point, discard the rod.
Do not attempt to straighten push rods.

Lubricate the end of the push rods with
tubriplate or equivalent and install them in
their original positions. Apply Lubriplate or
equivalent to the valve stem tips. Install the
exhaust valve stem cap on 302 engmes (if
used).

Lubricate the rocker arms and fulcrum seats
with Lubriplate or equivalent, then install the
rocker arms.

" Position a new gasket(s} on the exhaust

pipe(s). Tighten the nuts to specifications.
If the right eylinder head was removed, swing

. the alternator into position and install the
- alternator attaching bolt, spacer, and air

cleaner inlet duct on the right cylinder head.
Adjust the drive belt tension to specifications.

If the left cylinder head was removed, in-

stall the accelerator shaft assembly at the front of
- the cylinder head.

S.

10.

Ciean the valve rocker arm cover and cylinder
-head gasket surfaces. Place the new gaskets
in the covers making sure that the tabs of the
gasket engage the notches provided in the
caver. Install the valve rocker arm cover(s).

Install the intake manifold and related parts,
following the procedure under Intake Mani-
fold Installation..

A103741A

Figure 53 Cylinder Head Bolt Tightening
Sequence

EXHAUST MANIFOLDS

Removal

1.

Remove air cleaner and intake duct
assembly, including the crankcase ventilation
hose.

2. Remove the oil dipstick tube bracket on right
exhaust manifold.

3. Disconnect exhaust manifold{s) from iniet
pipels).

4. Remove the exhaust manifold.

Installation

1. Clean the mating surfaces of the exhaust
manifoid(s) and cylinder head(s). Clean the
mounting flange of the exhaust manifold(s).

2, Position the exhaust manifold(s) on the
cylinder head(s} and install the attaching
bolts and flat washers. Working from the
center to the ends, tighten the bolts to
specifications.

3. Place a new gasket(s) on the exhaust pipels).
Position the exhaust pipe{s} into the
manifold(s). Install and tighten the attaching
nuts to specifications.

4. Position the oil dipstick tube bracket on the
right exhaust manifoid. Install and tighten
attaching bolts to specifications.

5. Install air cleaner and intake duct assembly,
including the crankcase venttlation hose.

WATER PUMP
Removal

1. Drain the cooling system.

‘Remove the fan and spacer from the water
pump shaft.

2. Remove the alternator drive belt,

Remove all accessory brackets which attach
- to the water pump.
Remove the water pump pulley.

3. Disconnect the radiator lower hose and water
pump bypass hose at the water pump.

4. Remove the bolts that attach the pump to the

cylinder front cover.
Remove the pump and gasket.
Discard the gasket.

Installation

1.

Remove all gasket material from the
mounting surfaces of the cylinder front cover
and water pump.
Position a new gasket, coated on both sides
with sealer, on the cylinder front cover; then
install the pump.

Install the attaching bolts and torgue them to
specifications.

Connect the radiator hose, and water pump
bypass hose at the water pump.
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. 5. Install all the accessory brackets which attach
to the water pump. Place the water pump
pulley on the water pump shaft.

6. Install the alternator and drive belt.
7. Install the spacer or fan drive clutch and fan,

Adjust the drive belts to the specified belt
tension.

" 8. Filland bleed the cooling system. Operate the
engine untit normal operating temperatures
have been reached and check for leaks.

CYLINDER FRONT COVER AND TIMING
CHAIN

Removal

1. Refer to Water Pump Removal. Perform all
steps except removal of the pump. Leave it
~ attached to the front cover.

2. Drain the crankcase.

3. Remove the crankshaft pulley from the
- .crankshaft vibration damper. Remove the
damper attaching screw and washer. Install
the puller on the crankshaft vibration damper
{Figure 54) and remove the vibration damper.

4. Disconnect the fuel pump outlet line from the
fuel pump. Remove the fuel pump attaching
bolts and lay the pump to one side with the
flexible fuel line still attached.

5. Remove the oil level dipstick.

6. Remove the ocil pan to cylinder front cover
attaching bolts. Use a thin blade knife to cut
the oil pan gasket flush with cylinder block
face prior to separating the cover from the
cylinder block. Remove the cylinder front
cover and water pump as an assembly.

if a new cylinder front cover is to be in-
'stalled, remove the water pump and dipstick
-tube from the old cylinder front cover and install
them on the new cover.

UNIVERSAL
PULLER

AB3BI-A

Figure 54 Removing Crankshaft Vibration
Damper

7. Discard the cylinder front cover gasket. Re-
move the crankshaft front oil slinger.

8. Check the timing chain deflection.

9. Crank the engine until the timing marks on
the sprockets are positioned as shown in Fig-
ure bb,

Remove the camshaft sprocket cap screw, .
washers and fuel pump eccentric. Slide both
sprockets and the timing chain forward, and
remove them as an assembly (Figure 56).

10.

Installation

1. Position the sprockets and timing chain on
the camshaft and crankshaft simultaneously
(Figure 56). Be sure the timing marks on the
sprockets are positioned as shown in Figure
55. ‘

2. Install the fuel pump eccentric, washers and
camshaft sprocket cap screw. Torque the
sprocket cap screw to specifications (Figure
57).

3. Clean the cylinder front cover, oil pan and the
block gasket surfaces.

4. Install a new oil seal in the cylinder front
cover following the procedures under Front
Qil Seal Removal and Installation.

o

Lubricate the timing chain with engine oil.
6. Coat the gasket surface of the oil pan with
sealer, cut and position the required sections
of a new gasket on the oil pan, apply sealer at
the corners. install pan seal as required.

Coat the gasket surfaces of the block and
cover with seater, and position a new gasket on
the biock. :

TIMING
MARKS

AB223-A

Figure 55 Aligning Timing Marks
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AB224-A

Figure 56 Timing Chain — Removal or
Installation

7. Position the cylinder front cover on the cylin-
der biock. Use care when installing the cover
to avoid seal damage or possible gasket
mislocation. :

8. install the cylinder front cover to seal align-
ment tool into proper position.

9. It may be necessary to force the cover down-
ward to slightly compress the pan gasket.
This operation can be facilitated by using a
suitable tool at the front attaching hole
locations. ' '

10. Coat the threads of the attaching screws with

' oil resistant sealer and install the screws.
While pushing in on the alignment tool,
tighten the oil pan to cover attaching screws
to specifications (Figure 5§8). Tighten the
cover to block attaching screws to specifica-
tions. Remove the pilot.

11. Apply Lubriplate or equivalent to the oil seal
rubbing surface of the vibration damper inner
hub to prevent damage to the seal. Apply a
white lead and oil mixture to the front of the
crankshaft for damper instaliation.

12. Line up the crankshaft vibration damper key-
way with the key on the crankshaft. Install the
vibration damper an the crankshaft (Figure
59). Install the cap screw and washer. Tighten
the screw to specifications. Install the crank-
shaft pulley.

13. Install the fuel pump using a new gasket.
Connect the fuel pump outlet line.

TWO PIECE
FUEL PUMP
ECCENTRIC

AB2I5-A

Figure 57 Fuel Pump Eccentric installed

14. Install the oil level dipstick.

15. Refer to Water Pump Installation. Perform all
the required steps except installation of the
pump.

16. Fill the crankcase with the proper grade and
guantity of engine oil.

17. Fill and bleed the cooling system.

18. Operate the engine at fast idle and check for
coofant and oil leaks. Check and adjust the
ignition timing.

FRONT OIL SEAL

1879 engines have the sea! installed from
the front. The front cover does not have to be
removed to replace the seal.

Engines built prior to 1978 must use the
following procedure.
Removal ‘ _
1. Remove the cylinder front cover following
the procedure under Cylinder Front Cover
and Timing Chain Removal.

2. Drive out the old seal with the pin punch.

Clean out the recess in the cover,
installation

1. Coat a new seal with grease, then install the
seal in the cover. Drive the seal in until it is
fully seated in the recess (Figure 60}. Check
the seal after installation to be sure the spring
is properly positioned in the seal.

2. Replace the cylinder front cover following the
procedure under Cylinder Front Cover and
Timing Chain Installation.
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CRANKSHAFT SPROCKET AND
DAMPER REPLACER

Figure 59 Crankshaft Vibration Damper

FRONT COVER
SEAL REPLACER
TOOL

AB2T9-A

Figure 60 Crankshaft Seal — Front Installation

CORE PLUGS
Removal and Installation

To remove a large core plug, drill a
12.70mm {1/2-inch) hole in the center of the plug
and remove with an Impact Slide Hammer or
equivalent, or pry it out with a large drift punch.
On a small core plug, drill a 6.35mm (1/4-inch}
hole in the center of the plug and pry it out with a
gmall pin punch. Clean and inspect the plug

ore.

Prior to installing a core plug, the plug bore
should be inspected for any damage that would
interfere with the proper sealing of the plug. If
the bore is damaged it will be necessary to true
the surface by boring for the next specified over-
size plug. '

Oversize (OS) plugs are identified by the
0S stamped in the flat located on the cup side of
the plug.

Coat the plug and/or bore lightly with an
oil-resistant {oil galley) sealer, Perfect Seal Seal-
ing Compound or use equivalent sealer, and in-
stall it following the procedure for cup type or

Installation * expansion type below.
SEALING EDGE SEALING EDGE
BEFORE ) BEFORE
4 INSTALLATION INSTALLATION
s '
xxxxxxx 33 N W WY KRR R R KRR R KK X
L, 1
- /
. EXPANSION TYPE
/ CUP TYPE CCRE CORE PLUG
PLUG REPLACER TOOL 2 é REPLACER TOOL
CUP TYPE . EXPANSION TYPE
PLUG PLUG

A8478-A

Figure 61 Typical Core Plugs and Installation Tools
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CUP-TYPE

Cup-type core plugs (Figure 61) are in-
stalled with the flanged edge outward. The maxi-
mum diameter or sealing edge of this plug is
located at the outer edge of the flange.

CAUTION: it is imperative to pull the plug
into the machined bore by using a prop-
erly designed tool. Under no circum-
stances is the plug to be driven into the
bore using a tool that contacts the flange.
This method will damage the sealing
edge and will result in leakage and/or
plug blowout.

The flanged (trailing) edge must be below
the chamfered edge of the bore to effectively
seal the plugged bore.

If the core plug replacing tool has a depth
seating surface, do not seat the tool against a
non-machined {casting) surface.

Expansion-Type

Expansion-type core plugs (Figure 61) are
installed with the flanged edge inward. The max-
imum diameter of this plug is located at the base
of the flange with the flange flaring inward.

CAUTION: it is imperative to push or
drive the plug into the machined bore us-
ing a properly designed tool. Under no cir-
cumstances is the plug to be driven using
a tool that contacts the crowned portion
of the piug This method will expand the
plug prior to installation and may damage
the plug and/or plug bore.

When installed, the trailing {maximum} di-
- ameter must be below the chamfered edge of the
bore to effectively seal the plugged bore.

if the core plug replacing tool has a depth
seating surface, do not seat the tool against a
non-machined {casting) surface.

CAMSHAFT

The camshaft and related parts are shown
in Figure 62.

Removal

1. Disconnect the upper and lower radiator
hoses. Remove the radiator (if so equipped).

2. Remove the cylinder front cover and the
timing chain following the procedure under
Cylinder Front Cover and T‘iming Chain
Removal.

3. Remove the intake manifold and related parts
by following procedures under Intake
Manifold Removal.

4. Remove the crankcase ventilation valve and
tubes from the valve rocker arm covers.
Remove the valve rocker arm covers. Loosen
the valve rocker arm stud nuts and rotate the
rocker arms 1o the side.

5. Remove the valve push rods and identify

them so that they can be installed in their
original positions.

Using a magnet, remove the valve hfters and
place them in a rack so that they can be
installed in their original bores (Figure 50}.

If necessary to disassemble a lifter, refer to
Valve Lifter Disassembly and Assembly.

If the valve lifters are stuck in their bores by
excessive varnish, etc., it may be necessary
to use a plier-type tool or a claw type tool to
remove the lifters. Rotate the lifter back and
forth to loosen it from the gum or varnish that
may have formed at the lifter.

Remove the camshaft thrust plate. Carefully
remove the camshaft by pulling toward the
front of the engine. Use caution to avoid
damaging the camshaft bearings.

TIMING CHAIN 6268 AND
CAMSHAFT SPROCKET 6256

BOLT 4 AL CAMSHAFT
a2 L)

BEARINGS

THRUST

REAR BEARING
BORE PLUG

CAMSHAFT

TWOQ PIECE FUEL

PUMP ECCENTRIC
A8623-C

Figure 62 Camshaft and. Related Parts

Installation

1.

Oil the camshaft journals with heavy engine
oil SF and apply Lubriplate or equivalent to
the lobes. Carefully slide the camshaft
through the bearings. Install camshaft thrust
plate with groove towards the cylinder block.
Check camshaft end piay.

Lubricate the lifters and bores with heavy
engine oil SF. Install the valve lifters in the

-bores from which they were removed.

Apply Lubriplate or equivalent to each end of
the push rod and install the push rods in their
original positions. Apply Lubriplate or
equivalent to the valve stem tips. Lubricate
the rocker arms and fulcrum seats with heavy
engine oil SF. Position the rocker arms over
the push rods. _
Install the intake manifold and related parts
by following procedures under iIntake
Manifold Installation.
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o

10.

Eh

12.

13,

14.

15.
16.

17.

18.

18.

Connect the throttle and retracting spring.
Position and connect the fuel line.

Replace the crankshaft front oil seal following
procedures under Front Cil Seal Removal and
Installation. Install the timing chain, cylinder
front cover and related parts foliowing
procedures under Cylinder Front Cover and
Timing Chain Installation.

Install the radiator and connect the upper and

-lower radiator hoses.

With No. 1 piston on TDC at the end of the
compression stroke, position the distributor
in the block with the rotor at the No. 1 firing
position and the points just open. Install the
hold down clamp.

If any valve train components have been
replaced, perform a Valve Clearance
Adjustment as outlined under Hydraulic
Valve Lifters.

Clean the valve rocker arm covers and the
cylinder head gasket surface. Position the
valve rocker cover gasket in each cover,
making sure that the tabs engage the notches
in the cover.

Pasition the covers on the cylinder heads.
Make sure the gasket seats evenly all around
the head. Install the belts. The cover is
tightened in two steps. Torque the bolts to
specifications. Two minutes later, torque the
bolts to the same specifications.

Clean and install the crankcase ventilation
system.

Install the distributor cap. Position the spark
plug wires in the harness brackets on the
valve rocker arm covers and connect the
wires to the plugs. Connect the high tension
lead at the coil.

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

Start the engine and check and adjust the
ignition timing. Connect:the distributor
vacuum line at the carburetor.

Operate the engine at fast idle and check all
hoses, connections and gaskets for leaks.
When the engine temperature has stabilized
adjust the engine idle speed and idle fuel
mixture. Retorque intake manifold bolts and
nuts.

Adjust the throttle linkage. Install the air
cleaner and intake duct assembly.

Connect the automatic choke heat chamber
air inlet hose.

- CAMSHAFT REAR BEARING BORE PLUG

Removal

1.

Remove the transmission, clutch pressure
plate and disc.

3.

Remove the flywheel attaching bolts and
remove the flywheel. Remove the englne rear
cover plate.

Remove the bore piug.

Installation

1.
2.

Install the bore plug.

Coat the flywheel attaching bolts with oil-
resistant sealer. Position the engine rear
cover plate on the cylinder block dowels.
Position the flywheel on the crankshaft
flange. Install and torque the attaching bolts
in sequence across from each other to

" specifications.

Install the clutch pressure plate, disc and

the transmission.
CLUTCH PILOT BUSHING (IF SO
EQUIPPED)

Remowval

1.
2.

Remove the clutch pressure plate and disc.
Remove the pilot bushing.

Installation

1.

M

A new clutch pilot bushing normally does not
require lubrication. However, due to long
storage periods, some of the lubricant
pressed into the bushing in manufacture may
be lost. It is therefore recommended that the
new bushing be soaked in SAE-30 non-
detergent engine oil for a minimum of ong-
half hour before installation. Wipe off all
excess oil before installing. Do not lubricate
with grease of any kind.

Install the pilot service bushing.

Install the clutch pressure plate, disc and the
transmission,

OlL PUMP

Removal

1.

2.

3.

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

Remove the oil pump inlet tube and screen
assembly,

Remove the oil pump attaching bolts (Figure
63), and remove the oil pump gasket and
intermediate drive shaft.

Installation

1.

Prime the oil pump by the inlet port with
engine oil. Rotate the pump shaft to
distribute the oil within the pump body.

Position the intermediate drive shaft into the
distributor socket. With the shaft firmly
seated in the distributor socket, the stop on
the shaft should touch the roof of the
crankcase. Remove the shaft and position the
stop as necessary.
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With the stop properly positioned, insert the
intermediate drive shaft into the oil pump.
Install the pump and shaft as an assembly.
Do not attempt to force the pump into
position if it will not seat readily. The drive
shaft hex may be misaligned with the
distributor shaft. To align, rotate the
intermediate drive shaft into a new position.
Tighten the oil pump attaching screws to
specifications.

Clean and instali the oil pump inlet tube and
screen assembly.

Install the oil pan and related parts.

ASSEMBLY
INLET TUBE
ASSEMEBLY
, PLATE
BOLT
TIGHTEN TO
14-20 Nem IDENTIFICATION
{10-15 FT-LB) MARK
AZ535-1E

BOLT
TIGHTEN TO
30-43 N-m
{22-32 FT-LB)

BODY
ASSEMBLY

OIL RELIEF VALVE
BOLT ASSEMBLY

TIGHTEN TO

14-20 N'm
{10-15 FT-L.B}

ROTOR AND SHAFT

Figure 63 Oil Pump and Inlet Tube Installed

CRANKSHAFT REAR OIL SEAL —
 ONE-PIECE |

The one-piece crankshaft rear oil seal is

used on the 5.0L, 5.8L engines.

if the crankshaft rear oil seal replacement is

. the only operation being performied, it can be
done in the vehicle as detailed in the following
procedure. if the oil seal is being replaced in con-
. junction with a rear main bearing replacement,
the engine must be removed from the vehicle
and installed on a work stand.

Removal 5.0L and 5.8L

1.
2.
3.

Remove the starter.
Remove the transmission.

On a manual-shift transmission, remove the
pressure plate and cover assembly and the
clutch disc.

4,

5.

Remove the flywheel attaching boilts and

remove the flywheel and engine rear cover

plate.

Using a sharp awl, punch one hole into the
seal metal surface between the lip and block.
Screw in the threaded end of Jet Plug Puller
or equivalent. Use the plug puller to remove
the seal. Use caution to avoid scratching or
damaging the oil seal surface.

Clean the oil seal recess in the cylinder block
and main bearing cap.

Instalfation 5.0L

1.
2.

Lubricate seal with engine oil.

Position oil seal on Rear Oil Seal Installer or
equivalent. Position tool and seal on the rear
of the engine. Alternate bolt tightening to
properly seat the seal. {Two bolts are
supplied with Rear Qil Seal Installer or
equivalent. Engine flywheel bolts may also
be used.} (Figure 64}

LUBRICATE SEAL AND SEAL /
MATING SURFACE WITH OIL.

SEAL INSTALLER

NOTE: REAR FACE OF SEAL MUST BE WITHIN
0.127mm (0.005-INCH) OF THE REAR FACE OF YHE BLOCK

”
FRONT OF ENGINE

CYLINDER BLOCK

SEAL (INSTALL - |
WITH SPRING SIDE
TOWARD ENGINE)

- AB609-E

Figure 64 Qil Seal Installation, Rear -— One Piece

Seal — Typical

Installation 5.8L

1.

Clean, inspect, and polish the rear oil seal
rubbing surface on the crankshaft, if

" necessary.

Coat a new oil seal and the crankshaft with a
light film of engine cil. Start the seal in the
recess with the seal lip facing forward and
install it with the Rear Qil Seal Replacer Tool
or equivalent, as shown in Figure 65. Keep
the too! straight with the centerline of the
crankshaft and install the seal until the tool
contacts the cylinder biock surface.
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‘Remove the tool and inspect the seal to
ensure it was not damaged during
installation.

install the engine rear cover plate. Position
the flywheel on the crankshaft flange. Coat
the threads of the flywheel attaching bolts
with Perfect Seal Sealing Compound or
equivalent, and install the bolts. Tighten the
bolts in sequence across from each other to
102-115 N-m (75-85 ft-Ib).

On a manual-shift transmission, install the
clutch disc and the pressure plate assembly.

Install the transmission.

REAR OIL SEAL
REPLACER

A9791-1A

_Figure 65 Installing One-Piece Crankshaft Rear

- Qil Seal 5. 8L

'MAIN BEARING

The main bearing inserts are selective fit.

Refer to the procedures under Fitting Main and
: Connecting Rod Bearings.

Removal

1.

Drain the .crankcase. Remove the oil level
dipstick. Remove the oil pan and related
parts, following the procedure under Oil Pan
Removal in this section.

Remove the oil pump inlet tube assembly

and the oil pump.

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

- the main bearing cap. to which new bearings

are to be installed.

Insert the upper bearing removal tool in the
oil hole in the crankshaft.

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

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

If the rear main bearing is being replaced,
remove and discard the rear gil seal following
the procedures given under Crankshaft Rear |
QOil Seal Removal.

Installation

1.

If the rear main bearing is being replaced,
clean the rear oil seal groove with a brush
and solvent.

Install the rear oil seal following the
procedure given under Crankshaft Rear Oil
Seal Installation. '

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

Install the bearing cap.

Select fit the bearing for proper clearance,
following the procedures under Fitting Main
and Connecting Rod Bearings. .
If the bearing is being replaced on journal
number 1, 2 or 4, apply a coat of heavy
engine oil SF to the journal and bearings and
install the bearing cap. Tighten the cap bolts
to specifications.

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

Lubricate the journal with heavy engine oil

SF and install the thrust bearing cap with the

bolts finger tight. Pry the crankshaft forward

against the thrust surface of the upper half of the

bearing. Hold the crankshaft cap to the rear. This
will align the thrust surfaces of both halves of the

bearing. Retain the forward pressure on the

crankshaft. Tighten the cap bolts to specifica-

tions (Figure 66). .

8.

10.

Clean the oil pump inlet tube screen. Prime
the oil pump by filling the inlet opening with
oil and rotating the pump shaft until oil
emerges from the outlet opening. !nstall the
oil pump and inlet tube assembly.

Position the oil pan gaskets on the oil pan.
Position the oil pan front seal on the cylinder
front cover. Position the oil pan rear seal on

_the rear main bearing cap. Install the oil pan

and related parts, following the procedure
under Oil Pan Installation in this section. In-
stall the oil level dipstick.

Fill the crankcase with the correct amount of
oit. Start the engine and check for oil pres-
sure. Operate the engine at fast idle and
check for oil leaks.
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CONNECTING ROD BEARINGS

The connecting rod bearings are selective

fit. Refer to the procedures under Fitting Main
.and Connecting Rod Bearings.

Removal

1.

Drain the crankcase. Remove the oil level
dipstick. Remove the ¢il pan and related
parts, following the procedure under Qil Pan
Removal.

Remove the oil pump inlet tube assembly

~ and the oil pump.

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

Installatioh

1

10. -

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

Clean the crankshaft journal.

Install the bearing inserts in the connecting
rod and cap with the tangs fitting in the slots

" provided.

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

Select fit the bearing, following procedures
under Fitting Main and Connecting Rod
Bearings.

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

Repeat thé procedure for the remaining
connecting rods that require new bearings.

Clean the oil pump inlet tube screen. Prime
the oil pump by filling the inlet opening with
oil and rotating the pump shaft until oil
emerges from the outlet opening. Install the
oil pump and inlet tube assembiy.

Position the oil pan gaskets on the oil pan.
Position the oil pan front seal on the cylinder
front cover. Position the ofl pan rear seal on
the rear main bearing cap. Install the oil pan
and related parts, following the procedure

. under Oil Pan Installation in this section.
Install the oil level dipstick. :

Fill the crankcase with the correct amount of
oil. Start the engine and check for oil
pressure. Operate the engine at fast idle and
check for oil leaks.

PISTONS AND CONNECTING RODS

Removal

1.

Drain the cooling system and c¢rankcase.
Remove the intake manifold, cylinder heads,
oil pan and oil pump, following the

procedures in this section.

2.

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

Turn the crankshaft until the piston to be

removed is at the bottom of its travel, then place
a cloth on the piston head to collect the cuttings.
Remove the cylinder ridge with a ridge cutter.
Follow instructions furnished by tool manufac-
turer. Never cut into ring travel area in excess of
1/32 inch when removing ridges.

3.

7.

8.

Make sure all connecting rod caps are '
marked so they can be installed in their origi-
nal positions.

Turn the crankshaft until the connecting rod
being removed is down, '
Remove the connecting rod nuts and cap.
Push the connecting rod and piston assembly
out the top of. the cylinder with the handie
end of a hammer, Avoid damage to the
crankshaft journal or the cylinder wall when
removing the piston and rod.

Remove the bearing inserts from the con-
necting rod and cap.

Install the cap on the connecting rod from
which it was removed.

Instaliation

1.

if new piston rings are to be installed, remove
the cylinder wall glaze. Foillow the
instructions of the tool manufacturer.

Qil the piston rings, pistons and cylinder
walls with heavy engine oil. Be sure to instali

. pistons in the same cylinders from which

they were removed or to which they were
fitted. Connecting rod and bearing caps are
numbered from 1 to 4 in the right bank and
from 5 to 8 in the left bank, beginning at the
front of the engine. The numbers on the
connecting rod and bearing cap must be on
the same side when installed in the cylinder
bore, If a connecting rod is ever transferred
from one block or cylinder to another, new
bearings should be fitted and the connecting

.rod should be numbered to correspond with

the new cylinder number.
When installing the piston and connecting

rod assembly, the largest chamfer at the bearing
end of the rod should be positioned towards the
crank pin thrust face of the crankshaft.

3.

4,

Make sure that ring gaps are properly spaced
around circumference of piston (Figure 67).

Install piston ring compressor on the piston
and push the piston in with hammer handle
until it is slightly below top of the cylinder
(Figure 68). Be sure to guide connecting rods
to avoid damaging the crankshaft journais.
Install the piston with indentation notch in
piston head toward the front of the engine.
Check the clearance of each bearing, follow-
ing the procedure under Fitting Main and
Connecting Rod Bearings.
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HOLD
CRANKSHAFT

T
it FORWARD

BEARING

PRY CAP
BACKWARD

THRUST
BEARING

PRY CRANKSHAFT FORWARD

PRY CAP BACKWARD

(=] -y - ©

T 1

- ERANKSHAFT
THRUST
ot FORWARD

BEARING

Tn
i

[]

[

- ©

[ T

_ TIGHTEN CAP ABISA-A

10.

Figure 66 Aligning Thrust Bearing

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

Turn the crankshaft throw to the bottom of its
stroke. Push the piston all the way down until
the connecting rod bearing seats on the
crankshaft journal.

Install the connecting rod cap. Tighten the
nuts to specifications.

After the piston and connecting rod assem-
blies have been installed, check the side
clearance between the connecting rods on
each shaft journal {Figure 69). '

Disassemble, clean and assemble the oil

- pump. Clean the oil pump inlet tube screen,

11.

and il pan and block gasket surfaces.
Prime the oil pump by filling the inlet port

- with engine oil and rotating the pump shaft to

12.

13

14,
15.

16.

17.

distribute oil within the housing. Install the oil

‘pump and the oil pan, following the proce-

dure under Oil Pan Installation in this section.

Install the cylinder heads, following the steps
under Cylinder Head installation.

Install the ‘intake manifold, following the
steps under Intake Manifold Installation. .

Flll and bleed the cooling system. Fill the
crankcase with the proper grade and quantity
of engine oil. :

Start the engine, then check and adjust the
ignition timing. Connect the distributor vac-
uum hoses to the distributor.

Operate the engine at fast idle and check for
oil and coolant leaks. Operate the engine until
engine temperatures have stabilized, then ad-
just the engine idle speed and idle fuel
mixture.

Install the air cleaner and intake duct assem-
bly, including the crankcase ventilation hose.

OiL RING
SEGMENT

25.4 mm
{1 INCH;

150 DEGREES

FRONT OF -
ENGINE

" COMPRESSION RING

(©) FISTON 3

QIL RING SPACER

®

OIL RING
SEGMENT

25.4 mm
(1 INCH)

PN BORE

COMPRESSION RING ABAT6-A

Figure 67

Piston Ring Spacing

NOTCH TO

"~ FRONT OF ENGINE @

PISTON RING
COMPRESSOR

Figure 68 Installing Piston
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o] ’
NN

P

/!-l.i.—.

S

— AB512-A

Figure 69 Checking Connecting Rod Side
Clearance

CRANKSHAFT

The crankshaft and related parts are shown
in Figure 70.

Removal

"1. With the engine placed in 8 work stand,
disconnect the spark plug wires at the spark
plugs by hand only and remove the wires
from the ignition harness brackets on the
valve rocker arm covers. Disconnect the coil
to distributor high-tension lead at the ceil.
Remove the distributor cap and spark plug

wires as an assembly. Remove the spark
plugs to allow easy rotation of the crankshaft.

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

Remove the crankshaft pulley from the
crankshaft vibration damper. Remove the
capscrew and washer from the end of the
crankshaft. Install the puller on the crankshaft
vibration damper {Figure 54} and remove the
damper.

Remove the cylinder front cover and water
pump as an assembly. :

Remove the crankshaft front oil slinger.
Check the timing chain deflection, then
remove the timing chain and sprockets by
following steps under Cylinder Front Cover
and Timing Chain Removal.

Invert the engine on a work stand. Remove
the flywheel and engine rear cover plate.
Remove the oil pan and gasket. Remove the
oil pump.

Make sure all bearing caps {main and
connecting rod) are marked so that they can
be installed in their original locations. Turn
the crankshaft until the connecting rod from
which the cap is being removed is down, then
remove the bearing cap. Push the connecting
rod and piston assembly up into the cylinder.
Repeat this procedure until all connecting rod
bearing caps are removed.

CRANKSHAFT

KEY

CRANKSHAFT
SPROCKET

DAMPER

PULLEY

WASHER

4

MAIN BEARING INSERTS

FLYWHEEL

MAIN BEARING
INSERTS

CRANKSHAFT
REAR OIL SEAL

MAIN BEARING

BOLT"/ﬂ

CAPS
A2878-K

Figure 70 Crankshaft and Related Parts
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8. Remove rear oil seal.

11.

Install the thrust bearing cap with the bolts
finger-tight.

PULLER SCREW

8. Remove the main bearing caps.

10. Carefully lift the crankshaft out of the block so 12. Pry the crankshaft forward against the thrust
that the thrust bearing surfaces are not surface of the upper half of the bearing.
damaged. Handle the crankshaft with care to 13. Hold the crankshaft forward and pry the
avoid possible fracture or damage to finished thrust bearing cap to the rear. This will align
surfaces. the thrust surfaces of both halves of the

. bearing.
Installation . . 14. Retain the forward pressure on the
1. Remove the main bearing inserts from the crankshaft. Tighten the cap bolts to
block and bearing caps. o specification.
~2. Remove the connecting rod bearing inserts 15. Force the crankshaft toward the rear of the
~ from the connecting rods and caps. engine.
3. If the crankshaft main bearing journals have 16. Check the crankshaft end play.
been refinished to a definite undersize, install 1 | bearing i ] ]
the correct undersize bearings. Be sure the 7. Install new bearing inserts in the conn;,-ctmﬁ
bearing inserts and bearing bores are clean. L‘)ds and ‘f’aﬂs' C_heckﬂt‘he cleara;ce o ggc
Foreign material under inserts will distort the earing, following the proceduré under
bearing and cause failure. Fitting Main and Connecting Rod Bearings.
. : M . 18. After the connecting rod bearings have been
4. Place the upper main bearing inserts in . h -
position in bores with tang fitting in the slot fitted, apply a light coat of engine SF to the
provided. journals and bearings.
5. Install lower main bearing inserts in the 19. Install the connecting rod cap. Tighten the
bearing caps. nuts to specifications.
6. Carefully lower the crankshaft into place. Be 20. After the piston and connecting rod
careful not to damage the bearing surfaces. assemblies have been installed, check the
: . ide clearance between the connecting rods
7. Check the clearance of each main bearing by St : .
following the procedure under Fitting Main ?F'? eachﬁ;;:nnectlng rod crankshaft journal
and .Connecting Rod Bearings. . 'gu';f . - bai 4 ot
8. After the bearings have been fitted, appl 21. Install the timing chain and sSprocxets,
heavy engine osi'l SF to the jolurna[s 2‘;; cylinder front cover and crankshaft p.ulley
bearings ' and adapter, following steps under Cylinder
: Front Cover and Timing Chain Installation.
9. Install all the bearing caps, except the thrust . v flvwheel hi
bearing cap (No. 3 bearing). Be sure that the 22. Coat the threads of the flywheel attaching
‘main bearing caps are installed in their bolts with oil-resistant sealer. Position the
original locations. Tighten the bearing cap flywheel on the crankshaft flange. Install and
_ bolts to specifications. tighten the bolts to specifications.

10. Install the rear oil seal following the _ Use correct Tool to locate the clutch disc.
proecdures given under Crankshaft Rear Oil install the pressure plate. Tighten the attaching
Seal Removal. bolts.

THRUST BEARING * EXPANDING DETAIL1,20R 3
. MANQHEL EXPANDvG COLLECT
DETAIL 8
PULLING NUT
DETAIL 1,20R 3
- BACK-UP NUT
-um||i.jm|||uglnma)
-
DETAIL 5

DETAIL 4
PULLING PLATE

PULLER SoRew CAMSHAFT BEARING
EXTENSION (LOOSE)

ABATT-A

Figure 71

Camshaft Bearing Replacement
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23. Clean the cil pan, oil pump and oil pump
screen. Prime the oil pump by filling the inlet
port with engine oil and rotating the pump
shaft to distribute oil within the housing. In-
stall the oil pump and oil pan by following the
procedures under Qil Pan and Qil Pump In-
stallation.

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

25. Install the spark plugs, distributor cap and
spark piug wires. Connect the spark plug
wires and high-tension lead.

CAMSHAFT BEARINGS

Camshaft bearings are available
prefinished to size for standard and 0.015 inch
undersize journal diameters. The bearings are
not interchangeable from one bore to another.

Removal

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

2. Remove the camshaft rear bearing bore plug.
Remove camshaft bearings (Figure 71).

3. Select the proper size expanding collet and
‘back-up nut and assemble on the expanding
mandrel. With the expanding collet
_collapsed, install the coliet assembly in the

-~ camshaft bearing, and tighten the back-up
nut on the expanding mandrel until the collet
- fits the camshaft bearing.

4. Assemble the puller screw and extension (if
necessary) as shown and install on the
- expanding mandrel. Wrap a cloth around the
threads of the puller screw to protect the
front bearing or journal. Tighten the pulling
nut against the thrust bearing and pulling
plate to remove the camshaft bearing. Be
sure to hold a wrench on the end of the puller
screw to prevent it from turning.

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

Installation E

1. Position the new bearings at the bearing
bores with the oil holes aligned and press
them in place with the tool shown in Figure
71. Be sure to center the pulling plate and

puller screw to avoid damage to the bearing..

Failure to use the correct expanding collet
can cause severe bearing damage. Be sure
.- the front bearing is installed the specified
- distance below the front face of the cylinder
block (Figure 72).

2. Instalt a new rear bearing bore plug.

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

OIL FILTER

Spin-On Type

The spin-on type oil filter assembly is
shown in Figure 73. '

Removal

1. Place a drip pan under the filter.

2. Unscrew the filter from the adapter fitting.
Clean the adapter filter recess.

Installation

1. Coat the gasket on a new filter with oil. Place
the filter in position on the adapter. Hand
tighten the filter until the gasket contacts the
adapter face, then advance it 1/2 turn or
further to prevent leakage.

INSTALL FRONT BEARING TO SPECIFIED
DIMENSION BELOW FRONT FACE OF
8LOCK

Figure 72 Camshaft Front Bearing Replacement

2. Operate the engine at fast idle and check for
leaks. If oil leaks are evident, perform the
necessary repairs to correct the leakage.
Check the oil level and fill the crankcase if
necessary.

DISASSEMBLY AND ASSEMBLY

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

Refer to Page 1-13 for the cleaning and in-
spection procedures.
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/ FILTER

ADAPTER FITTING

AB917-C

Figure 73 Typical Oil Filter Assy. — Spin-On
Type

VALVE LIFTER

_ The internal parts of each hydraulic valve

lifter assembly are matched sets. Do not inter-
mix the parts. Keep the assemblies intact until
they are to be cleaned.

Valve lifters should always be tested after
assembly; refer to the test procedures covered
-on page 1-09,
Disassembly

Disassemble and assemble each lifter sepa-
rately. Keep the lifter assemblies in proper se-
quence so that they can be instalied in their
original bores.

1. Grasp the lock ring with needle nose pliers to
release it from the groove. It may be neces-
sary to depress the plunger to fully release
lock ring. 7

2. Remove the push rod cup, metering valve

' {disc}, plunger and spring.
: 3. Remove the plunger assembly, the check
valve retainer and plunger spring. Carefuily
- remove the pilunger spring, the check valve
retainer, and the check valve disc from the
. plunger.
Assembly

Hydraulic vaive lifter assembly is shown in
Figure 74. .

1. . Place the plunger upside down on a clean
work bench.
2. Place the check valve (disc or ball check) in
 position over the oil hole on the bottom of the
plunger. Set the check valve spring on top of
the check valve {disc or ball check).

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

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

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

PUSH ROD GUF

%mnms VALVE DISC

CHECK VALVE

LOCK

RING CHECK VALVE SPRING

PLUNGER SPRING

PLUNGER
BODY

@ |
J)‘

AS910-B

W

CHECK VALVE
RETAINER

Figure 74 Hydraulic Valve Lifter Assy.

6. Depress the plunger, and position the closed
end of the lock ring in the groove of the lifter
body. With the plunger still depressed, posi-
tion the open ends of the lock ring in the
grocve, Release the plunger, and then de-
press it again to fully seat the lock ring.

7. Use a hydraulic valve lifter leakdown tester to
fill the lifters with test fluid.

CYLINDER HEADS

Disassembly
1. Remove the exhaust manifoids and spark
plugs.

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

3. Compress the valve spring (Figure 75).
Remove the spring retainer locks and release

spring.
VALVE SPRING -
N COMPRESSOR
N

Figure 75 Compressing Valve Spring on Bench
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4. Remove the spring retainer, sleeve, spring,
stem seal and valve. Discard the valve stem
seals. |dentify all valve parts.

5. Clean, inspect and repair the cylinder head as
required, or transfer all usable parts to a new
cylinder head.

Assembly

1. Install each valve (Figure 76) in the port from
which it was removed or to which it was
fitted. Install a new stem seal on each valve.

2. Install the valve spring over the valve, and
then install the spring retainer and sleeve.
Compress the spring (Figure 75} and install
the retainer locks (Figure 76).

3. Measure the assembled height of the valve
spring from the surface of the cylinder head
spring pad to the underside of the spring
retainer with dividers (Figure 77). Check the
dividers against a scale. if the assembled
height is greater than specifications, install
the necessary 0.030 inch thick spacer(s)
between the cylinder head spring pad and the
valve spring to bring the assembled height to
the recommended height.

e

SLEEVE
RETAINER

SPRING — |
VALVE STEM SEAL [y
—y
-
' | P ———_ExHausT
/ VALVE
INTAKE n
VALVE
n
A7268-B

Figure 76 Valve Assembly — Typical

Do not install the spacers unless necessary.
Use of spacers in excess of recom-
mendations will resuit in overstressing the
valve springs and overloading the camshaft
iobes which could jead to spring breakage
and worn camshaft lobes.

4. install the exhaust manifolds and the spark
plugs.

Sr——&

) &

UNDERSIDE QF

SPRING RETAINER @

- SURFACE OF
* SPAING PAD
-

e A4666-B

Figure 77 Checking Valve Spring Assembled

Height
, OlL RELEF VALVE 5, BOLT
BOLT ASSEMBLY 30.43 Nem
TIGHTEN TO (22-32 FT-LB)
14-20 N'm
(10-15 FT-LB) \% BODY
. ASSEMBLY

.

GASKET

" IDENTIFICATION
: MARK

ROTOR AND SHAFT

- ASSEMBLY
INLET TUBE
ASSEMBLY
PLATE &
BOLT
TIGHTEN TO
. 14-20 N-m IDENTIFICATION
{10-15 FT-LB}) MARK
A2535-1E

Figure 78 Qil Pump — Disassembled
OIL PUMP |

Disassembly -

1. Remove the oil iniet tube from the oil pump
and remove the gaskets.

2. Remove the cover attaching bolts, then
remove the cover. Remove the inner rotor
and shaft assembly; then, remove the outer
race.
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3. Drill a small hole and insert a self-threading
sheet metal screw of the proper diameter into
the oil pressure relief valve chamber cap and
pull the cap out of the chamber. Remove the
spring and plunger.

Assembly

The oil pump assembly is shown in Figure
78.

1. Clean, inspect and oil all parts thoroughly.

install the oil pressure relief valve plunger,
spring and a new cap.

3. Install the outer race and the inner rotor and
shaft assembly. Be sure the dimple {identifi-
cation mark} on the outer race is facing out-
ward and on the same side as the
identification mark on the rotor. The inner
rotor and shaft and the outer race are ser-
viced as an assembly. One part should not be

- replaced without replacing the other. install
the cover and tighten the cover attaching
bolts to specifications.

4. Install the attaching bolts.
PISTONS AND CONNECTING RODS

Disassembly

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

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

3. Using an Arbor press and the tool shown in
Figure 79, press the piston pin.from the
piston and connecting rod. Remove the
piston rings.

Assembly

The piston, connecting rod and related
parts are shown in Figure 80. Check the fit of a
new piston in the cylinder bore before assem-
bling the piston and piston pin to the connecting
Tod,

The piston pin bore of a connecting rod and
the diameter of the piston pin must be within
specifications.

1. Apply a light coat of engine oil SF to all parts.
Assemble the piston to the connecting rod
with the indentation in the piston positioned
as shown in Figure 81.

On replacement connecting rods, install the
large-chamfered side of the connecting rod bear-
ing bore towards the crankshaft cheek; facing to-
wards front of engine on the right bank rods, and
facing towards rear of engihe on left bank rods.

REMOVAL

PISTON
PIN

P
&80

RECEIVING
TUBE

MAKE CERTAIN
PISTON FLOATS
DURING
INSTALLATION
OPERATION

INSTALLATION

AGGET-C

Figure 73 Removing or Installing Piston Pin

UPPER
COMPRESSION - LOWER .
RING COMPRESSION
RING
OIL RING
ASSY
PISTON PISTON

CONNECTING
ROD

\@M

ABE17-B

Figure 80 Piston, Connecting Rod and Related
Parts :
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2. Start the piston pin in the piston and connect-
ing rod (this may require a very light tap with
a maliet). Using an Arbor Press, press the pis-
ton pin through the piston and connecting
rod until the pinis centered in the piston (Fig-
ure 81).

3. Check the end gap of all piston rings. It must
be within specifications. Follow the instruc-
tions contained on piston ring package and
install the piston rings.

4. Check the ring side clearance of the compres-
sion rings with a feeler gauge inserted be-
tween the ring and its lower land. The gauge
should slide freely around the entire ring cir-
cumference without binding. Any wear that
occurs will form a step at the inner portion of
the lower land. if the lower lands have high
steps, the piston should be replaced.

5. Be sure the bearing inserts and bearing bore
in the connecting rod and cap are cfean. For-
eign material under the inserts will distort the
bearing and cause failure. Instali the bearing
inserts in the connecting rod and cap with the
tangs fitting in the slots provided.

CYLINDER ASSEMBLY

Disassembly

1. Mount the old engine in a work stand and
remove all parts not furnished with the new
cylinder assembly; following the procedures
given in the Removai and Installation Section

of this Part.
2. Remove the old cylinder assembly from the
work stand.
Assembly

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

2. Position the new cylinder assembly in a work
stand.

3. Transfer all serviceable parts removed from
the old cylinder assembly, following the
procedures given in the Removal and
Installation Section of this Part.

4. Check all assembly clearances and correct as
necessary,

NOTCH GR
ARROW TOWARD

RIGHT BANK
: FRONT OF ENGINE

LEFT BANK

NUMBERED

NUMBERED SIDE QF ROD

SIDE OF ROD

AB370-A

Figure 81 Correct Piston and Rod Positions

CYLINDER BLOCK

Before replacing a cyiinder block, deter-
mine if it is repairable. If so, make the necessary
repairs, following the procedures given earlier in
this part.

Disassembly

1. Completely disassemble the old engirle,
following the procedures given in the
Removal and Installation Section of this Part.

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

Assembly

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

2. Position the new cylinder block in a work
stand.

3. Transfer all serviceable parts removed from
the old cylinder block, following the
procedures given in the Removal and
Installation Section of this Part.

4. Check all assembly clearances and correct as
necessary.
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. SECTION 8
CONTENTS

GENERAL ..ot sieseeninens 8- 1 Pipe Threads ........ccccovvvivrnverismnenissennn. 8- 8
CYLINDER HEAD ............cccoeevmrrrrrvvensraanne 8- 2 CARBURETOR ................ 8- 8
VALVE ROCKER ARMS, IGNITION SYSTEM ........coovvvvvcenrnne 8- 9

PUSH RODS AND LIFTERS ................... 8- 2 INITIAL SPARK ADVANCE CHART .......... 8- 9
VALVES ...t sseesaes B- 2 D3JL-12100 — B, C, D AND E

Valve Spring ..ccccccevcvvivverernnne ..8- 3 DISTRIBUTOR MARINE 850 AND 858 ..8- 9
CAMSHAFT AND BEARINGS ...... ..8- 3 ESJL-12100 AA, BA, CA AND DA
CRANKSHAFT AND FLYWHEEL . w8 3 DISTRIBUTOR MARINE 850 AND 858 ..8- 9

Main Bearing Journal .....evvvecrvcinenns 8 3 E27Z-12127-U DISTRIBUTOR

Connecting Rod Journal ............ccu........ 8- 3 (858 INDUSTRIAL] ...........cccooevervircncene 8-10

Thrust Bearing .......ccccoveeeeereecvesnnrnnsinnns 8- 4 E3TZ-12127-AA DISTRIBUTOR

Crankshaft ......eeiiiiicimeeerrieneecessniccnnens 8- 4 {850 INDUSTRIAL) .......coevvvreevmrnreirnens 8-10

Flywheel ..........oornimnnnicceniirnnincernrenins 8- 4 FUEL SYSTEM ...........cooccr v 8-10
MAIN BEARINGS .............cocvvvevimrinirvennnn. B- 4 COOLING SYSTEM .............cccccceeielvverennn 8-10
CONNECTING ROD ...........cccorrvcrererirrnne 8- 4 BELT TENSION ...t 8-11
CONNECTING ROD AND BEARINGS ...... 8- 4 POSITIVE ENGAGEMENT STARTER ....... 8-11
PISTONS .........oovenrirmeneiereesesasssesennns 8- 5 ALTERNATOR ...........ccooccrrrrrnrinrrerenrrinsnnannas 8-11
PISTON PIN ............ooererrrrvrersninisnnennne 8- 5 METRIC — ENGLISH
PISTONS RINGS ..............ccceevmrvrrierernisninns 8- 5 CONVERSION TABLE .............ccccrvveeeenn 8-12
CYLINDER BLOCK ..........cocrveerrerrierenne B- 6 DECIMAL AND METRIC
OIL PUMP ... ssssnas 8- 6 EQUIVALENTS .........ccormucermmncnimrersensrsnnns 8-13
CARBURETORS .............ooccvvrencsirnsricmsnnnnne 8- 7 : )

Torque Limits — 5.0L (3.02 CID) —

5.8L (351 CID} uiivieeereerrereeenerreecnaenne 8- 8
GENERAL

Displacement

1 -.... 8 cylinder 5.0 liter {302 cubic in.)

21 8 cylinder 5.8 liter (351 cubic in.)
Bore and Stroke

A 4.00 x 3.00

B D L e et et 4.00 x 3.50
Oil Pressure — Hot @ 2000 rpm

£ N rraien 40-65 psi
Oil Capacity (Qts.) — :

(add 1 qt. withfilterchange) ..............coiiiiiiiiiii i, e -.. Industrial 4, Marine 5
FIRING ORDER FOR CAMSHAFT IDENTIFICATION

Engine & Camshaft Service Camsghatt Cam Lobe Lit
Appllutlon Part No. (6250) and Color Code F]r[ng Order Intake I Exhaust

CSG 850 (302)

M, S, LO, 2v D50Z-A Yellow 1-6-4-2-6-3-7-8 2375 2470

M, Sud,, 2V D30Z-A Brown 1-3-7-2-6-5-4-8 2600 2780

M, Sid., av ETJE-AA Green 1-3-7-2-6-5-4-8 2780 2830

M, Rev., 4V E7JE-BA Red 1-8-4-5-6-2.7-3 2780 2830

WSG 858 (351)

M, Std., 4V E7JE-AA Green ‘ 1-3-7-2-6-54-8 2780 2830

M, Rev., 4V E7JE-BA Red 1-B-4-56-2-7-3 2780 2830

I, Sid., 2v D60Z-C Blue 1-3-7-2-6-5-4-8 2600. 2780

Application Codes M = Marine, Std. = LH. Rolation, Rev. = . H. Rotation, LO = Low Qutput, 2V Carburetor, 4V Carburetor, | = Industrial.
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CYLINDER HEAD

Combustion Chamber Volume {cc)

L L 67.5-70.5
Valve Guide Bore Diameter . ....oiuuviiinneernnnnersreeeennnn s e eene e e 0.3433-0.3443
Valve Seat Width — Intake and EXBauSt . ..vonnounnetee e it ot e 0.060-0.080
Valve Seat Angle —— Intake @8N0 EXRaUST .. ...y otuuue ittt ee e e s eesaseanaaeensnenenanees 45°
Valve Seat RBUNOUL — MaXimUm ..ottt ettt it ettt e e e e e e e e enn e e 0.0020
Surface Flatness . .. ....oirtiiii i it i e e 0.003 inch in any 6 inches

_ or 0.007 inch overall

Valve Arrangement (Front 1o Rear) . ..........oiiiiiiini ittt e reraes Right I-E-|-E-I-E-I-E
Left E-I-E<l-E--E-i
Rocker Arm Stud Bore Diameter — Standard ............overerrenrsrerereananenenas 0.3680-0.3695
Gasket Surface Flatness .........c.iiiiiuntvniiienrn e eenenaeeenerinsess 0.003 inch in any 6 inches
or 0.006 inch overall
Gasket Surface FINtSh RIMS ..ottt ittt ittt it et e e e e resaeansessnensansnen 60-150

VALVE ROCKER ARMS, PUSH RODS AND LIFTERS
ROCKer AP LIt Ratio ..iine i iier e st e et ietttte e s enesreoara e e 1.61:1
Vaive Push RO RUNOUL — MaximiUm .. ouoninnnt e ottt e e e s ee et e e e 0.015
Rocker Arm Stud Diameter

L L o - o [ 0.3714-0.3721
0,006 OVEISIZE ...t itin ittt e e e 0.3774-.3781

0,070 OVBISIZE vt iitre et et aee et ree ettt et aeeeseeneneresosnsennenannns 0.3814-0.3821

0.0150versize .....coovvviiinnnnnnnns PP e e e eean et aan e e at e nn 0.3864-0.3871
Hydraulic Lifter Leakdown - (- T .5-50 seconds maximum

measured at 1/16 inch plunger travel
wsth 50 Ibs. load and leak down fluid in tappet

Hydraulic Lifter Standard Diameter . ....cvin it it ititiitie it ee et rarrenneane e nnens 0.8740-0.8745
Hydraulic Lifter Clearance 10 Bore ...o...ovvntiit e iinretrien e enee e rrnraneannsaanens 0.0007-0.0027
. Service Limit — 0.005
Hydraulic Lifter Collapsed Gap ‘
850
F L T - 0.071-0.193
BT Y] - o = S 0.096-0.165
858 :
8L T o - 0.098-0.198
I =T 0.123-0.173
VALVES
. Valve Stem Diameter
Intake
£5] T F- T o [ 0.3416-0.3423
"00030Versize ......ciiiiiiriiinnane e e ee et eestaaaaaeanaara et e e e 0.3446-0.3453
0.015 OVerSIZe . ..ottt it i i it i e e i e 0.3566-0.3573
00030 VB SIZE ottt ittt ittt et e e ittt eteteseraseiesassasrnnareessnnessesesaaerensanes 0.3716-0.3723
Exhaust
Standard ................. aeneeaenas e ee st eaataneeret et n et e e esasariea 0.3411-0.3418
0.003 Oversize........ M et ieee et enaen e aee it eannn e etateaainearaeans 0.3441-0.3448
0,010 VI SIZE o i it isivn it ieiaenee e eanteeeneesessessesantoaeecesevensensnsessasnns 0.3561-0.3568
G030 OVErsize .......oioviiiiiaiinaer s sttarrnonnans e e ettt et ee i, 0.3711-0.3718
Valve Face ANgle ... ittt ittt ettt it e et e r i i ataan e e aaanaaareann eeeeeeas 44°
: Valve Stem to Valve Guide Clearance —
E 1 1< 0.0010-0.0027
55 T - 0.6015-0.0032
=T o Iy ] ) 0.0055
Valve Head Diameter '
INtaKe ......ciiiriiniiiiriirinreanes o e ettt tee ettt et 1.770-1.794
5 =T - 1.453-1.468
Valve Face RUNOUL (MaximuUm) . ... ueit ittt ar i taresstsnassorenanasasranesesaeenns 0.0020
Service LIMit ... .o iiiiiiiiiiiiiiiia it i i wereranen 10% Pressure Loss @ Spec. Length

Valve Spring Out-of-Square — MaximUm ... etireeieiieirsressneenerronees peerreeriaen %4 (0.078)
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VALVE SPRING

, Assembled Helght
Englne Model Free Length (approx.) Spring Pressure {Pad to Retalner)
Exhaust Intake
Exhaust Intake Length Length
Litre Application {Inches) {Inches) (Lbs} |{inches) | (Lbs} | (Inches} Exhaust Intake
850 Industrial 1.87 2.04 80+4 1.60 784 1.78 19764134 1496414564
858 Industrial 1.87 204 B804 1.60 7824 1.78 197414154 1586415254
850 Industrial —_ — 20010 1.20 20410 1.36 - -
858 Industrial -— - 20010 1.20 20410 1.36 - —_
850 Marine 1.86 2.06 75+4 1.60 78+4 1.78 15754199 14964150
858 Marine 1.86 206 75+4 1.60 T8+4 1.78 14135 14964-15%54
850 Marine — —_ 20510 1.15 204+10 1.33 — —
858 Marine - —_ 20510 1.15 204+10 1.33 —_ -
CAMSHAFT AND BEARINGS
Camshaft Journal to Bearing Clearance ...........ouirinrieneee e, SN 0.001-0.003
Service Limit — 0.006
Camshaft End Play ...ttt i e e e e e e, 0.001-0.007

Service Limit — 0.009
Camshaft Lobe Lift — Ref. Firing Order Chart (page 8-01)

Maximum Allowable Lobe LIt LoSS ........oiuiiiiiiii it ien e et eeaaee e saennaens 0.005
Bearing Inside Diameter
Bearing NO. 1 Lo e e e 2.0825-2.0835
BearingNo.2 ........... et et e et e e et e e 2.0675-2.0685
Bearing NO. 3 oot i et e e e 2.0525-2.0535
Bearing NO. 4 ..o i e e e et 2.0375-2.0385
Bearing NO. B o u ittt it e i it e e a ey 2.0225-2.0235
Camshaft Journal Diameter — Standard
Bearing NO. 1T .. oot it i i ateaeeiaa e raaaeeaas eeas 2.0805-2.0815
Bearing NO. 2 .. .ottt i it it i i e ettt tenearaes 2.0655-2.0665
Bearing NO. 3 ...ttt i e e e eeaaeeaaa. 2.0505-2,0515
Bearing NO. 4 ..ottt it et e e e e 2.0355-2.0365
Bearing NO. B ..ottt ittt i i i e e e 2.0205-2.0215
Camshaft Journal Maximum Runout T.LR. ....iu. ittt ettt ceie e e rraeernaenonns 0.005
Camshaft Bearing Location — NO. 1 BeaNNG . ....ouviruriin et aee e eeaeeranaaenanans 0.0050-0.0200*
Timing Chain Deflection — MaximUm ... ..ottt ittt aetteenaanaeranananss 0.500

*Distance in inches that the front edge of the bearing is mstalled toward the rear from the front face of
the cylinder block. .

CRANKSHAFT AND FLYWHEEL
MAIN BEARING JOURNAL

I E- T 1 1= (T g o N 2.2482-2.2490
T T T S 2.9994-3.0002
Diameter Maximum Out-of-Round {850 & 858 ......ovuiunttit ittt eaaaeeaeeraeeasssnnsenaess 0.0006
Runout TIR Maximum (850 & B58) . .....uurritvrint e tinneeearsesssassssssessaneraenneerannens 0.002
Service Limit 0.005
Taper LiImit (B50 & BBl 4 .iuuieiit ittt it ettt e ettt e i 0.0004 per inch
Surface FiNish MadimUm ... ittt i sttt treieae et essasssnansesersnnasanannneeanss 12 RMS
CONNECTING ROD JOURNAL _
0 E=T 4T oY 1o 1 2.1228-2.1236
DiameEter B8 ... ittt et e et et aera e 2.3103-2.311
Diameter Maximum Qut-of-Round (850 & 858) ........c.vciieriiniinrenisriinnneesennnns 0.0006 per inch
Taper Limit (850 BU B8] ...ttt it e e 0.0006 per inch

SUMacE FiNish MaXimIUmT .ottt ettt et et ettt ettt eeeeerar e eeeeasvessennsnnnns 12 RMS
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THRUST BEARING

Journal Length (850 & 858) .........oeuvevsss T TP T DO PPN 1.137-1.139
Face Runout Lirmit (850 & 858) .....uuverveeiannmarrosrosnassarasaannnssonsriaasnesasstsrenassss 0.001
Face Finish (850 SUB58) «.uurrruitrtennaserrsaacraittsatnsisaneantstanasistasnes 25 Front 20 Rear RMS
CRANKSHAFT
To Rear Face of Block Runout Maximum (850 & 858} ................ e eeaeasernaraarrranes 0.005 TIR
End Play Clearance (850 & 858) ..........viiruiieieieiiiriirisrmraiiiinaitosiranases 0.004-0.008
Service Limit 0.012 Max.
FLYWHEEL
Clutch Face Runout Limit {850 & 858) .. .....cvverrniiiriorireniiiiotiiiiieramsrarasinnannes 0.010 TIR
Assembled Ring Gear Lateral Runout (850 & 858)
Lo o 11 1= + [ TR L E CLE T TR 0.030 TIR
AU OIIALIC oo i v et et teees s annasssesnenesansessosssnsmennstsnsacansssssrsnsassnansannnsars 0.060 TIR

Journal Clearance
850 No. 1 Bearing

(07T £ N R 0.0001-0.0015
ATOWEDIE ot s o itir it i eitssenennassureastemtsasnancnissaarastsnsnsstssaranossannts 0.0001-0.0020
All others
Desired ...... R S PR R R 0.0005-0.0015
Allowable ...........ccociiiinareans P 0.0005-0.0024
858
DS .+ o v ee v sestesonnasasennneessnsssassssanasassassaseenanstasananroannsararas 0.0008-0.0015
AIIOWEDIE ..ot iit i et e s enannsasesnaseseroaansessssnsssnananstasasartnsnanssrnnsnss 0.0008-0.0026
Wall Thickness -
B850 INO. 1'BRANNG «vuvvrirerrncaeneiatiiatinsracatsnraratssanensrrannetiareatonaaioons 0.0961-0.0966
A OTBIS o oot e i ettt er s arensnnnnsssanesseassareartstsastonsseetotasanescssarssenss 0.0957-0.0962
1=t I S S T T LR R R (.0957-0.0960
AU O REIS & v s e o et eeseessusnnseescesenassssssasassnssestssanassssssssenanassanans 0.0957-0.0962
CONNECTING ROD _
Piston Pin Bore 1.D. — Standard (850 & 858) ........ccccvvmmrienaens e esereeereatir s 0.9096-0.9112
Rod Bearing Bore Diameter :
LY YT L ALERRE R 2.2380-2.2398
= -0~ J A R T LAY 2.4265-2.4273
Bearing Bore Out-of-Round and Taper . .......couuiienuiiaiiiirieareinnrienan e reones 0.0004
Connecting Rod Length — Center to Center
L P R TR EE T EETTRTEE R REEEEEREEEEERS 5.08856-5.0915
211 - SR N e eereaaeann @ i aaarbeveaeanananienaans 5.9545-5.9575
Twist Total Difference — MaximUIM ... .uitretinrarieaiaraestiairsraratsanraaasaressassrssanssns 0.024
Bend Total Difference — MaximuUm .. .usieneieiiriivinarsarriarssanassosaratsrssassaninsenssss 0.012*
.Connecting Rod Assembly — Assembled to Crankshaft —
SidE CIBATANGE .4 vvueveernssnsrnssnnrarsuosnnesnseniossasarnasessinatouenanenrcnestess 0.010-0.020

Service Limit — 0.023
*Pin bushing and. crankshaft bearing bore must be parallel and in the same vertical plane within the
* specified total difference at ends of an 8-inch long bar measured 4 inches on each side of rod.

CONNECTING ROD BEARINGS
Bearing to Crankshaft Clearance (850 & 858)

T o3 N R 0.0008-0.0025
Desired .........c.coiaviniean S R R EEEEREE R 0.0008-0.0015
Wall Thickness — Standard (850 & 858) ............ PR 0.0572-0.0577

0.002 UNGEISIZE ..o oouveinrennausonsotonasasersnessesanssrssaatanarastsssssersanrarass 0.0582-0.0587




85 SPECIFICATIONS 85

PISTONS

Piston Diameter — Coded Red
BB Lttt i i e e i e et aeee e et areanas @ 3.9984-3.99390
= 2 @ 3.9978-3.9984
Coded Blue
5L e @ 3.9996-4.0002
1 (D 3.9990-3.9960
0.003 Oversize
2 (® 4.0020-4.0026
3. A (@ 4.0014-4.0020

(D Measured at the piston pin bore centerllne at 90° to the pin.

Piston to Cylinder Bore Clearance (850 * 85B) .......vviiieririrnnererinnneranseneeneen 0.0018-0.0026

Piston Pin Bore Diameter (850 = BBB) ......ciiiiiiiiiiiai i it iaeiiierranteninneien, 0.9124-0.9127

Ring Groove Width, Compressian — 302 351
T« J 0.060-0.061 0.080-0.081
2 014 o] 1 1 X 0.060-0.061 0.080-0.081

L0 1 €T 0.1587-0.1597 0.1880-0.1890

PISTON PIN ‘

Piston Pin Diameter — Standard {850 & 858) ... ..oiiiiiiiiii ittt e et ciiaenaaaeaas 0.9120-0.9123
0.001 Oversize (850 &L 858) .......ccciiiiiiiiiaiiaaiarcarartnnrrarerrennssrransneees 0.9130-0.9133
0.002 Oversize (BB0 &L B8] .....coviniiiiiiit ittt iiia ittt e i aaaaas 0.9140-0.9143

Piston Pin Length (850 B 858) ... .. . it i it ettt ittt e 3.010-3.040

Piston Pin to Piston Clearance
23 1 0.0002-0.0004
1. 0.0003-0.0005

Service Limit — 0.0008

Piston Pin to Connecting Rod :
Bushing Clearance (B50 & BbB) .......ciiiiiiitiiiiiriiiiviiraresasasrarasnasanrannen interference Fit

302 351
Top Compression Ring Width .............oiiiiiiiiiiiiiiienenn, 0.0577-0.0587 0.077-0.078
Bottom Compression Ring Width ........coiiiiiiiiiiiiniiieienans 0.0577-0.0587 0.077-0.078
Top Compression Ring Side Clearance (850 & 858) ..................... e earreaseeaaas 0.002-0.004
Bottom Compression Ring Side Clearance (850 & 858} .......cciiiiiniiiiiinieerinnnenenn 0.002-0.004
Semce Limit - 0.002 max. increase in totai clearance
Oil Ring Side Clearance (B0 & 8B8) ..........ioiiiiiiieiiieiinaasnaeserneaneanrreeasanasananan Snug
. Top Compression Ring — Ring Gap (850 & 858) ..........ciiiiiriiiiiiaiiriaeriiasessnns 0.010-0.020
Battom Compression Ring — Ring Gap (850 & BB8B) ......ociviiieinrrerrereanesronronrsns 0.010-0.020

Oil Ring (Steel Rail) — Ring Gap (850 & 858} ..........ciiiiiiiiiii e iiiaiacnarirnnacens 0.015-0.055
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CYLINDER BLOCK

- Bore Diameter

- 1 4,0004-4.0052

2 - A 4.0000-4.0048
Maximum OUt-0f-ROUNG Lo i i e e e e e 0.0015
Service Limit — 0.005

LT L 1T o =T = U e 0.001

Service Limit — 0.010
Crankshaft to Rear Face of Block Runout

TIR Maximum (850 & 8D 8] ...ttt ittt trasae e e e e anesresrseenneansanrneenes 0.005
Lifter Bore Diameter (B50 & BB8) ........uotiiittrnrrentennseranaarnes e, 0.8752-0.8767
Main Bearing Bore Diameter '

21 2.4412-2.4420

2123 e rerieriareeren 3.1922-3.1930
Distributor Shaft Bearing Bore Diameter

- 1 A 0.4525-0.4541

15 0.5155-0.5171
Head Gasket Surface Flatness (850 & 858) ......vviirinrieneannneanaanans 0.003 inch in any 6 inches

or 0.006 inch overall
Head Gasket Surface Finish RMS (850 Bt BB8) ... 0tiirtiiin et tant et eeeeneesersessnsssssenss 60-150
Cylinder Bore Surface Finish RMS (850 8 B8] .....uiuritretiete e eeeeerenneanesssesesnnnsns 18-38
OlL PUMP

Relief Valve Spring Tension (Lbs. @ Specified Length)
0 A 10.6-12.2 @ 1.704
B - - 18.2-20.2 @ 2.49
Drive Shaft to Housing Bearing Clearance {850 & 858) ...........cc.vvveiviinierrnnennnn. 0.0015-0.0030
Relief Valve Clearance (800 & B8] ......uvuii ittt irar et tannnnreaarennseenseanss 0.0015-0.0030
Rotor Assembly End Clearance (Assembled) (850 B B58) . ....onrerrnerenrennrearesrennens 0.001-0.004

Guter Race to Housing Clearance (Radial) (850 & 858} ..........c.viuiienrnrnnirnirerienses 0.001-0.013
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CARBURETORS
D2JL |D2JL | D3JL | D4JL [ D4JL | D9JL | E0JL | EOJL | E6Vt | E6JL | EGJL | EBJL | EBJL | EBJL
CARBURETOR cC | E B F G c ‘BA CA GA HA J8 AA BA CA
(Ford Part Number) 302 351 |3028351| 302 351 351 302 351 302 302 351 302 302 351
Carburetor Bore Dlameter .

. Primary (inches} | 1.500 15625} 1.500 | 1.5000 {1.5610 | 1.5620{ 1.5000 |1.5610 | 1.500 | 1.500 }1.5610| 1.500 | 1.50¢ |{1.5610
Secondary (inches) [ 1.500 [1.5625] — 1.5000 |1.5610] ~ {15000 |1.5610| — 1500 §1.5610| — 1.500 |1.5610
Primary Venturi (inches) | 1.094 | 1.250 | 1.187 | 1.094 |1.2500| N/A | 1.094 | NA | 1.187 | 1.094 | 1250 1 1187 | 1.094 | 1.250
Secondary Venturi  (inches) { 1094 |1.3125| — 1.094 |1.2500) — 1094 | NA —_ 1498 [1312 ]| — 1.498 | 1.312
Fuel Bowl Level .

Fuel Level Wet {inches) | @ ® @ Rl ® |0 ®] @ | G0 8| ® ® ®
Float Leval Dry (inches) | @ @ @ @ @ | & @ @ | @ @ @ |58 ® @
Main Metering System
Primary Jet Number 58 64 60 ST.592 [ST.662 |ST.563 | ST.502 |ST.662| 60 {ST.H92 |ST.652| 60 [STS592 ] 652
Secondary Jet Number 0635 — 067 067 - 067 067 _ 067 087 —_ 067 067
Power Valve Open {man. vac} |85-11.5] 4-6 4.6 }85-11.5] 24 5-7 i8.5—t1.5 24 46 |B5-115] 24 46 |85-11.5) 24
Idle F/A Point Setting lololo|loeolololololeolololed] @ ]|
Accelerator System

® ® ®
Capacity for 10 strokes (cc) | 21-31 [25-35 | 25-35 | 21-31 |22-32 |22-32 | 21-31 |22-32 | 25-35 | 21-31 |23-40 | 2535 | 21-31 | 2340
Pump Level — Cam Location 2 ] 1 2 1 2 2 1 1 2 2 1 . 2
Override Spring Adj (inches) | @ ® ® ® ® | ® ® ® | ® ® ® | ® ® ®
Pump Cam Color Red Pink ]| Pink Red Pink | Red | Pink |41R240 K1R427 H1R330| 41R240 4 1R427
RPM Settings
Curb tdle (RPM) | @ ® ® @® ® ]| @ ® ® | ® ® ®| ® ® ®
Fast Idle (APM) | @ ® ® ® ® | @ ] @ | © ® ® ; ® @ ®
Maximum (RPM)
Choke Set Points .
Dechoke range {inches) | @ | ® 0} @ | ® Marwalf G | @ | @ ® |o |® ] @ | ®
Choke Qualifying & ® ® ® ® [Marual|l @ ® | ® ® 2 | @ ® @
Cover index Setting 3iean |3 Lean| 3 Lean | Index | Index } None | index | Index |3 Lean] Index {2 Rich | index | index ]2 Rich

Vendor List Number 6407 |6576A | 7036 | 7150 | 7163 [B970A | 9393 | 9392 | 50417 | 50418 | 50419 | 50461 | 50462 | 50463
Vandor Model Number A160C |4160C { 2300C | 4160C | 4160C |2300MG | 4160C |4180C | 2300 | 4160C {4160C | 2300 | 4160C [4160C
Vendor L2 @ # | ® B | @ @ ® |8 @ @ | ® % ®

(DLower edge of sight plug hale

@Parallel with float bow! fiange (bowl mverted) or distance indicated in refarence to the band flange (inverted)
@1 inch primary, % inch secondary
@Yz inch primary, ¥ inch secondary
(®% inch primary, % inch secondary
(®Use the Kent-Moore sight gauge, #10193
@1% tuns open (CCW) from the closed position (C.W.}
 @.015 clearance betwaen the accelerator pump arm & pump lower arm spring bolt, with the primary throtle wide open and the accelerator pump am
bottomed out at the maximum travel pesition.
%550 to 575 APM with parasitic load(s) (marine gear & prop tuming, etc.} and engine coolant normal temperature
1500 RPM
@Dechoke clearance range .270 to 330 inches, measured with throttie at maximum open, ignition: switch off and coil wire out of coil.
gchoke piston pull down position .120 10 .160 inch reference page 3-19 for measurement procedures
Hofley
#.028 Discharge orifice diameter
@3.021 Discharge orifice diameter
§9.025 Discharge orifice diameter
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TORQUE LIMITS — 5.0L (302 CID) — 5.8L. (351 CID)

NOTE: All values in N'm (ft-Ibs), unless otherwise noted. Oil threads with engine oil unless the threads
require oil or water-resistant sealer. The standard torque limits listed below are applicable for all
functions not listed in the special torque chart.

1/4-20 51618 516-24 3/8-16 3/8-24 7/16-14 7/16-20 1213 9/16-18
812 (69} 17-24 (12-18) | 1927 (14-20) | 30-43 (22-32) | 37-51 (27-38) | 61-77 {45-57) | 55-81 (40-60) | 75-81 (55-60) |116-162 (85-1 20}
PIPE THREADS .
1/8-27 1/4-18 3818 112-14
7-11 (58) 17-24 (12418) | 3044 (22-33) | 3447 (25-35)
T T
ftem orque Hem forque
Nem (ft-Ibs) N-m {ft-lbs)
Camshaft Sprocket — Gear to Camshaft 55-61 {40-45) Thermactor Pump Bracket Cylinder Block 44-57 {30-45)
Camshatt Thrust Plate to Cylinder Block 13-16 { 9-12) Carburetor Mounting Stud 7-13 (5-10)
Connecting Rod Nut Distributor Clamp Down 24-32 {17-25)
— 5.0L (302 CID) V-8 26-32 {19-24) — "
— 56L (351 CID) W-V-8 55-61 (40-45) Qil Filter Insert to Cylinder Block/Adaptor 1,’228-40 - - (‘2()-3{:‘:cts
- i ' turn after gasket con
Cylinder Front Cover 17-24 {12-18) Qil Filter to Adaptor or Cytinder Block sealingn;u Ha ;ega_ oited gasket
Cylinder Head Bolts ®®@ O Inlet ube to Pump 1420 1015}
Damper to Crankshaft 95122 (709) _ ["0il Pan Drain Piug 2133 (15-25)
EFR Valve to Carburetor Spacer or Intake - - -
Manifold 1704 (12-18) Ofl Pan to Cylinder Block 13-14 (2—-191)
Fuel Line to Fuel Pump 2024 (158 |01 Pump Cover Piate §13 ;2 3’2
Foel Pump 1o Cyiinder Block of Front Cove] 2636 gar) |0 Pump o Cylinder Block 3043 (35:50)
Fiywheel lo Crankshatt 102115 (585 |-LuleyloDamper Bolt 4867 ‘1&25}
Main Bearing Cap Bofts _ Rocker Arm SmdeBoll fo Cylinder Head 25-33 ( )
— 5.0L (302 CID} V-8 82-94 {60-70) Spark Plug to Cylinder Head 14-20 {10-15)
— 5.8L (351 CID} W-V-8 129-142 (95-105) Valve Rocker Arm Cover 46 {3-5)
Manifold to Cylinder Head — Intake 32-33 (23-25) Water Outlet Housing 13-16 {9-12)
Manifold to Cylinder Head — Exhaust 232 (18-24) Water Pump to Block/Front Cover 17-24 {12-18)
Intake Manifold Vacuum lengs Bracke! ind 4 — Bolt 17-24 12-18
— Aluminum 813 @ig | emator Bracket lo Cylinder Block (12-18)
— Cast Iron 22.37 - {2328} Alternator Adjusting Amm to Altemator Bolt 33-60 {24-40)
Intake Manifold Pipe Fittings Thermactor Pump Pivot Bolt 30-43 (22-32)
~ Aluminum 17-24 (12-18) Thermactor Pump Adjusting Arn to Pump 30-43 (22-32)
— Cast Iron az3r (23-28) -
- X Bear 200 Thermactor Purnp Pulley te Pump Hub 17-24 {150-220 in-ibs)
O Inet Tube to Main Bearing Cap 3043 (@232) ¢ el Fier to Carburetor 031 | (80-100 in-lbs)
_ Carburater Attaching Nuts 1720 {(12-15}
@S5.0L (302 CID) V-8 — Tighten in steps: first to 75-88 Nem (55-65 ft-Ibs.) then to 88-97 Nem (65-72 f-lbs)
@S58L (351 CID) W-V-8 — Tighten in steps: first 1o 115 Nem (85 ft-bs), then o 128 Nem (95 ftbs), final to 143-151 hem (105-112 ft-bs)
Metric/American Torque Conversion:
Nem x 0.738 = Ft-Lbs
Ft-Lbs x 1.3558 = Nem
CARBURETOR TORQUE SPECIFICATIONS
Descriptton Nem In-Lb Fi-Lbs Description Nem in-lb Ft-Lbs
Carb Mounting Nuts 19-27 —_ 14-20 Choke Housing Screws 2334 20-30 -
Choke Cap Retaining Screw 1820 16-18 — Throttle Body to Main Body Screws 4.4-5.9 3952 -
Accelerator Pump Nozzle Screw 3048 27-43 - Accelerator Pump Cover Screws 1.1-1.6 10-14 —
Secondary Diaphragm Cover Screws |  1.5-1.9 1317 - Fue! Infet Fitting 30-35 - 22-26
Secondary Diaphragm Housing Fue! Level Sight Plug 22-27 19-24 —
Scraws 2335 | 231 - Power Valve 122163 | — 912
Choke Plate Retaining Screws 0709 68 - Main Jels 2025 18-20 "t
Choke Thermostat Lever Nut 1.8-23 16-20 - Fue! Bowl Retaining Screws 5768 50-60 .
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IGNITION SYSTEM
CAUTION: The gasoline octane rating must be known when checking or resetting the initial spark
advance. Some model year engines will require the initial spark advance to be lower than
listed, if the gasoline octane is sub-standard. {Reference the chart below and fuel system
specifications.)
INITIAL SPARK ADVANCE CHART
Gasoline Initial Dwell Breaker
Octane Spark at idle Point
Distributor Application Number Advance RPM Gap Breaker
(Part Number) (Type) RPM {minimum) | (° BTDC) (Degree) {inches} |Arm Tenslonj
D3AZ-12127-A Industrial 500-575 29 6 3 ot4-0m8 | w721
| geTZ2127.1 Industrial 500-575 89 ] WA NiA NA
ESTZ-12127-AA Industrial 500-575 89 15 N/A NA NA
D3JL-12100-B _ Warine 1. 600-800 89 6 3 C 0409 | 1721
D3JL-12100-C Marine 600-800 g9 6 a 014.019 1721
D3JL-12106-D Maring 600-800 89 6 3t 014.019 17-21
D3JL-12100-E Marine 600-800 8g 8 H 014019 - 1721
D3JL-12100-B Marine 600-800 87 2 21 014-019 1721
DAJL-12100-C Maine 600-800 87 2 31 014-019 17-21
D3JL-12100-D Marinie 600-800 87 2 ) 014-019 1721
D3JL-12100-E Marine 600-800 87 2 3 014-019 17-21
ESJL-12100-AA Maring 600-800 87 10 31 014-019 17-21
ESJL-12100-BA Marine 600-800 87 10 31 014-019 1721
E5JL-12100-CA Marine 600-800 87 10 31 014-019 17-21
E5JL-12100-DA Marine £00-800 a7 10 kYl 014-019 17-21
Distributor Cap Screw Torque is 25-35 In/lbs
Engine/Application Spark Plug No. | Electrode Gap E5JL-12100-AA, BA, CA & DA
850 Industrial ASF 34C 0.042-0.046 DISTRIBUTOR MARINE 850 & 858
858 Industrial ASF 32 €.028-0.032 Centrifugal Advance
858 Industrial ASF 42 0.042-0.046 Set the test stand to 0° at 250 RPM
. .BS0&B58 Marine | ASF32 0.028-0.032 - Distributor RPM Centrifugal Advance | Vacuum ("Hg)
"Spark Plug Torque 15-20 FtLbs 0-550 0 0
750 1%-3% 0
D3JL-12100-B,C.D & E 1000 3%5% 0
DISTRIBUTOR MARINE 850 & 858 1500 5%8 0
Centrifugal Advance 2000 7-9% 0
Set the test stand to 0° at 250 RPM . 2500 811 0
Distribarior RPM Centrifugal Advance Vacuum ("Hg)
0-550 0 0
750 4Ve% 0
1000 8%-10% 0
71500 10%-12% 0
2000 1216-14% 0
2500 12%14% 0
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IGNITION SYSTEM (Cont'd)

E2TZ-12127-U DISTRIBUTOR - E3TZ-12127-AA DISTRIBUTOR
(858 INDUSTRIAL) (850 INDUSTRIAL)
Centrifugal Advance Centrifugal Advance
Set the test stand to 0° at 250 RFM, 0 Inches of Vacuum (Hg) . Set the test stand 1o 0° at 250 RPM, 0 Inches of Vacuum ("Ha)
Distributor RPM Centrifugal Advance Vacuum (Hg) Distributor RPM Centrifugal Advance Vacuum {"Hg)
0-500 0 0 0-500 0 0
750 0-2 0 750 1%3% 0
1000 Ya-3 0 1000 35 0
1500 46% 0 1500 5T% 0
2000 7110 0 2000 714-8% 0
2500 11-14 0 2500 . 9%12% 0
Vacuum Advance - Vacuum Advance
Set the test stand to 0° at 1000 APM and 0 ("Hg) Vacuum Seat the test stand to 0° at 1000 RPM and 0{"Hg) Vacuum
Distributor APM Vacuum Advance Vacuum (Hg) Distributor RPM Vacuum Advance Vacuum ("Hg)
1000 —-% +3 5 1000 2-5% 5
1000 2%-5% 10 1000 8%-1112 10
1000 2%-5% 15 1000 8Y%-11% 15
1000 2%-5% 20 1600 B%-11% 20
Gear Location Dimension — Distributor (Distance from bottom of mounting
flange to bottom Of GBAN) . ... .. iiiiiiersrnrrranetinrriaranoasssennsensenesansinnssans 4.031-4.038
Shaft End Play Clearance — Dlstrlbutor ................................................... 0.024-0.035
Condenser
Capacity — Microfarads ...........cciiiiiiiiiiiiiiiiratririiiiaiar it re i 0. 21 0.25
Minimum Leakage — Megohms .. ... vrciiiiiiii it iiiie it caa st s aa e 10
o lyllaximum Series Resistance OhmMS ... iiiiii ittt earnnannnnanassarisnnanannsenrs . 1
of
Primary Resistance Wire — Ohms . ... ....ciieiiiiiiiniiiannnnrnnas Ceeaerreaearaaes 1.40-1.54 (75°F)
Secondary Resistance —Ohms .........coviivivnnne i rsaenseieiaeareann renas 7600-8800. (75°F)
Amperage Draw
] To 1= T e « 1T 4.5
o L= 30 L 1111 T O L L L 25
Primary Circuit Resistance — ORIMS .......cuvvereranrriararcsuerasaensnsennaeass 1.30-1.40 (75°F)
FUEL SYSTEM
Recommended Gasoline (Anti-Knock Index)™ .. ..o ooiiiiiiii ittt i i n et v i ananaaaaass wa. DT*%
* Anti-Knock Index = Motor Octane + Research Octane Number
2

**Reference Fuel Quality Information page 3-02 and the Spark Advance Chart on page 8-07 for timing
modification if applicable

Fuel Pump Static Pressure @ 500 rPmM . ....coiuviirreninrarraareanateracrseransiasstassssnsnas 5.0-7.0
© Minimum Feed Pump Volume Flow @ 500 (2111 J PSR .. 1pint/20 sec

Bocantric Total Lift ... it s i iiienrressenrasoaessasastosannsnassssssnassannsanssnessans 0.690-0.710

Thermostat
LOW TOMPEIAIUIE .. i.iuterarennntnnoeseraaneavtrsrnrssnrsansessraarssnrssatsssras Opens 157°-164°F
' Fully Open — 184°F
High Temperature . .........ooiiiiiireraiiai e iaraciietatanaisatariaaasasnanss Opens 188°-195°F
Fully Open — 212°F
Drive Belt TeNSION +.vvvvrereareeeeraenaaanersssmmesscesasnaaareatrasoasnss New — 140-160 Pounds

Used — 90-110 Ibs. {any belt operated over 10 minutes)
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BELT TENSION
Belt Tension
B L i e i et et et er e e ta et 140-160 pounds
L 100-120 pounds

Reset Belt Tension if it checks below 75 pounds.
A used belt is one that has been in operation for 10 minutes or more.

POSITIVE ENGAGEMENT STARTER
POSITIVE ENGAGEMENT STARTER MOTOR

Current Draw
Under Normal Normal Engine
Dia. Load Cranking Speed Min. Stall Torque Max, Load No. Load
{inches) {Amps) {rpm) @5 Volts (Ft-Lbs) (Amps) (Amps)
4 150-200 180-250 2.0 480 70
4% 150-180 150-290 15.5 670 80
STARTER BRUSHES
Through Bolt Mounting
Mfg. Length Wear Limit Spring Tension Torque Bolt Torque
(Inches) {inches} (Ounces) {In-Lbs) (Ft-Lbs)
0.50 0.25 40 §5.75 15-20
0.50 0.25 40 5576 15-20
Maxitmum Commutator runout is 0.005 inch. Maximum starting circuit voltage drop (battery positive terminal to starter terminal) at normal engine tlemperature is
0.5 wolt
ALTERNATOR
ALTERNATOR — REAR TERMINAL
. Slip-Ring Turni Brush Len,
Rating Cuﬂrf.:d g p-R F ﬂB mm (Encheg:;l Pﬂﬁ:’ Belt Tenslon(i
Amperes | Watts Min. m Wear Torque
e | @ |MPE@] g Runout New Limit e (FeL) N {tb)
600 4.25 31 (1.22) 1 0127 (0.0005} | 12.19 (.489) 6.35 (1/4) 82-135 {60-100) 311-48¢ (70-11G)
900 425 31 (1.22) } .0127 {0.0005) | 12.19 (480) 6.35 (1/4) 82-135 (60-100) | 311-489 | (70-110}

A

40
‘ 60

(D For belt tension specifications, refer to Section 27-06 Accessory Drive Belts in the Engine Shop Manual.
field current of 4 amps is used with solid-state regulator.
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METRIC-ENGLISH CONVERSION TABLE
- to get equivalent to get equivaient
Muttiply by number of: Multiply by number of:
) LENGTH ACCELERATION
inch 254 millimetres (mmy} Foot/sec? 0.304 8 metre/sec? (m/s2}
Foot 0.304 & metres {m) Inch/sec? 0.025 4 metre/sec?
Yard 0.914 4 metres
' Mie 1,609 kilometres (km) TORQUE
AREA Newton-metres 0.738 pound-feet
Pound-inch 0.112 88 Newton-metres (Nem)
Inch? 645.2 millimetres2 (mm?) Paungd-foot 1355 8 Newton-metres
6.45 centimetres? {cm?) i
Foot? 00929 metres2 (m?) POWER
Yard? 0.8361 metres? Horsepower 0.746 kilowatts (kW)
YOLUME PRESSURE OR STRESS
Inch? 16 387. mm3 Inches of water 0.249 1 kilopascals (kPa)
16.387 cm3 Pounds/sq. in. 6.895 kilopascals
0.016 4 lires (L) R K
Quart 0.946 4 bt ENERGY OR WOR :
Gallon 3785 4 litres BTU 1085, joules (J)
Yard? 0764 6 metresd (m3) Foot-pound 1.355 8 joules )
- Kilowatt-hour 3 600 000. joules (J = one W)
MASS or 36 x 108
‘| Pound 0.453 6 kilograms {kg) LIGHT
| Ton 507.18 kilograms {kg)
1 Ton 0.907 tonne (1) Foot candle 1.076 4 lumens/metre? (Im/m?2)
FORCE FUEL PERFORMANCE
Kilogram 9.807 Newtons (N Miles/gal 04251 kifometresAitre (km/}
] oulo“ges 0278 0 Newtons ®) Gal/mile 23527 litres/kilometre {km)
pound 4,448 Newtons VELOCITY
TEMPERATURE Milesour 1.609 3 kilometreshr. (km/h)
Degrees Fahrenheit  (1°F-32) ~ 18 degrees Celsius
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SPECIFICATIONS

DECIMAL AND METRIC EQUIVALENTS

813

Fractions Decimal In. Metric MM, Fractions Decimel In. Metric MM.- - -
1/64 015625 39688 3364 515625 13.09687
1132 03125 79375 17782 53125 13.49375
Y64 046875 1.19062 35/64 546875 13.89062
116 0825 1.58750 9/16 5625 14.28750
5/64 078125 1.98437 36/64 578125 . 14.68437
oz 09375 238125 19/32 59375 15.08125
7i64 109375 277812 39/64 600375 15.47812
HL 125 3.1750 5/8 625 15.87500
9/64 140625 3.57187 41/64 540625 16.27187
si32 .15625 3.96875 21/32 £5625 16,66875
11/64 171875 4,36562 43/64 571875 17.06562
316 1875 4.76250 11/16 6875 17.46250
13/64 203125 5.15937 45/64 703125 17.85337
7/32 21875 555625 23/32 71875 18.25625
15/64 .234375 595312 47/64 734375 18.65312
14 250 - 6.35000 34 750 19.05000
17/64 265625 6.74687 49/64 765625 19.44687
9/32 28125 7.14375 25/32 78125 19.84375
19/64 296875 7.54062 51/64 796875 20.24062
516 3125 7.93750 1316 Bi25 2063750
21/64 328125 8.33437 53/64 828125 21.03437
11732 34375 §.73125 27132 B4375 21.43125
23/64 359318 9.12812 55/64 859375 21.82812
it} 378 9.52500 78 B75 22.22500
25/64 .390625 9.92187 57/64 590625 22.62187
1332 40625 10.31875 29132 90625 23.01875
27/64 421875 10,71562 59/64 921875 23.41562
716 4375 11.11250 15116 0375 23.81250

T 29/84 453125 11.50937 61/64 953125 2420037
15/32 46875 11.90625 31/32 56875 24.60625
31/64 484375 12.30312 63/64 984375 25.00312
172 500 12.70000 1 1.00 25.40000
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"SECTION 9
SPECIAL SERVICE TOOLS

ACCESSORY DRIVE BELTS ...............ccueuue. 9-1
ALTERNATOR .........coovvvvvnneennnnnasisesnnns
BATTERY ..........cconnus
COOLING SYSTEM

ACCESSORY DRIVE BELTS

Too! Ne. Description
TE3L-8620-A Standard V-Belt Tension Gauge .
CQ12611A
ALTERNATOR
Tool Ne. Description
T63L-8620-A Belt Tension Gauge
ROTUNDA EQUIPMENT '
Model Description
021-00019 Beft Tension Gauge
059-00010 Dweli-Tach-Volt-Ohmmeter
- CJ3B31-2A
BATTERY
" ROTUNDA EQUIPMENT .

Tool Number Description )
078-00005 Starting and Charging Tester
021-00046 Batiery and Anti-Freeze Tester

CJ3682-1A
"COOLING SYSTEM
ROTUNDA EQUIPMENT
Model Description
021-00012 Cooling System Pressurization Kit
02100046 Anti-Freeze Tester ]
cal4iL

FUEL PUMP AND SYSTEM

ROTUNDA EQUIPMENT
Model Description
059-00008 Vacuum and Pressure Tester
018-00003 Safety Can
113-00004 (Gasoline Analyzer

FUEL PUMP AND SYSTEM ........occooovvoreerrs 9;1'-

IGNITION _
STARTER .
ENGINE .......ccooiiirrrermmnerrrrsssrssarmssansssssssasisnas
Number Desgcription
DB4L-1123-A Bearing Puller Attachment
T74P-6666-A Spark Plug Wire- Remover
Tr5L-1165-A Axle Bearing Seal Plate
TB2L-12270-A ‘1 Distributor Hold Down Wrench
STARTER
Tool Ne. Description-
TOOL-10044-A Generator Pole Screw Wrench
T00L-4201-C Dial Indicator )
ROTUNDA EQUIPMENT _
Number '{ Description
078-00005 Starting and Charging Tester

All Special ‘Service Tools ‘ére Owatonna

" Tools except where identified. Tools may be or-

dered from the following:
O.T.C. TOOL & EQUIPMENT DIV.
SEALED POWER CORPORATION
2013 4TH Street N.W.
Owatonna, Minn. 55060
(507) 455-2626 or 800-533-5338
Ask for Ford Order desk. '

Rotunda Egquipment
1-800-762-6181
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82 9-2
ENGINE
.| Tool Number Description o
" I'Drep-100%A Jmpact Slide Hammier {24 inch, 5 Lbs)
= 4 TE0T-100-A Impact Slide Hammer (24 inch, 2-1/2 Lbs)
e | T58L-100-B Impact Slide Hammer '
| TssL1018 Puller (5/8" — 2:5/8" D)
DBOL-522-A. - Damper Remover
TOOL-4201-C Dial Indicator with Bracketry and Case
| TroP-000-  Engine Lifting Brackets
. |- T757-6000-A (351W) Engirie Lifting Plate

- DBIL-6002:D " ;. .

Piston — Ring Groove Cleaner

"DBIP-6002-E

Gauge — Valve Seat Runout

[ TeAL6O11-EA

5 - Cylinder Ridge Reamer
L T73L6014-A Cylinder Hone Set
] 161P-5019-B Front Caver Aligner
ClTropsosaa T D Valve Spring Compressor
v | TEBPB1AE-A Piston Pin Remover/Replacer
N “Heavy Duty Reversible Ratchet
.| Ratehet Handle
Ratchet Adapter
f. Ratchet Adapter
.+ i T65L:6250-A° Camshatt Bearing Set
o I53L8306-AEE Crankshatt Damper and Sprocket Replacer
“|-Ts8p-6316D ~ - [ Crankshaft Damper Remover
©|-T79T-6316-A ] Damper Remover/Replacer Tool Set
rmOLﬁss1£ {302).0r TOOL-6331 (351 CID) Upper Main Bearing [nserl Remover and Flepiacer
| TTeP3TSA i .| Fiywhee! Holding Tool -
1 Tr5L-6302-A; “Clutch Housing Ahgnmenl Tool*
1 TOOL-6500-E Hydraulic Tappet Leakdown Tester
1 T7P65138 Tappel Bleed Down Wrench
[ TooL651300 Vaive/Clutch Spring Tester (400 Lbs Capacity)
| ‘ToOL-6565-AB : Cup Shaped Adapter ~ Checking Cam Lobe Lift
4. T7aL-BB00A < - Pressure Gauge and 48" Hose
T74P-6666-A" , '| spark Piug Wire Remover
| Teal6701-A (302} . ‘Crankshafl Rear Seal Instalier _
*| TesP-6701-A (351W) - Crankshaft Rear Seal Installer
“ | oroteriAa - Oit Fitter Wrench for 6" Diameter
| oreLe7are .. | Ot Fitter Wrench for 3-3/4" Diameter
|, T70P-6BO7O-A " Front Cover-Seal Replacer
- | Trri-9533:B . One Piece Seal — Remaver






