FOREWORD

This manual is divided into five volumes: 1 - Chassis, 2 - Engine, 3 - Electrical, 4 - Body,
5 — Maintenance and Lubrication. These volumes should provide Service Technicians with
complete information covering normal service repairs on all 1973 model passenger cars built
by the Ford Companies in the U. S. and Canada. As changes in the product occur. This
information will be updated by Technical Service Bulletins. When issued, T.S.B. information
always supersedes the information in the manual.
Information in each volume is grouped by system or component plus "General Service" part^
which contains information common to several similar components.
The table of contents on the first page of each volume indicates the general content of the
book and provides a handy tab locator to make it easy to find the first page of each
"Group." That page will contain an index to "Parts" and the first page of each "Part"
contains a detailed index which gives page location for each service operation covered. Page
numbers are consecutive in each "Part."
To make reference easier, information has been broken down into smaller units so that
essentially there is now one "Part" for each component or system. Group numbers indicate
the volume in which the group may be found.
Example:

11

-

02

-

21

Volume 1 - Group 11 - Part 02 - Page 21
Engine Diagnosis and Emission Systems diagnosis and service for 1973 model vehicles are
covered in a separate publication (Form No. 365-12673F).
The descriptions and specifications in this manual were in effect at the time this manual was
approved for printing. Ford Marketing Corporation reserves the right to discontinue models
at any time, or change specifications or design, without notice and without incurring
obligation.
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GROUP

20
OFFICIAL VEHICLE
IDENTIFICATION NUMBER

The official Vehicle Identification
Number (VIN) (Fig. 1) for title and
registration purposes is stamped on a
metal tab that is fastened to the
instrument panel close to the windshield
on the driver's side of the car and is
visible from outside.
VEHICLE CERTIFICATION LABEL

The Vehicle Certification Label
(V.C Label) (Fig. 1) is attached to the
rear face of the left front door on all 4door models and Mustangs and
Cougars, and to the left door lock pillar
on all other 2-door models. The upper

half of the label contains the name of the
manufacturer, the month and year of
manufacture, the Gross Vehicle Weight
Rating (GVWR), the Gross Axle
Weight Rating (GAWR), and the
certification statement.
The V.C. label also contains the
Vehicle Identification Number. This
number is also used for warranty
identification of the vehicle. The first
number indicates the model year. The
letter following the model year number
indicates the manufacturing assembly
plant. The next two numbers designate
the Body Serial Code followed by a
letter expressing the Engine Code.
The last six digits of the Vehicle
Identification Number indicate the

Consecutive Unit Number of each unit
built at each assembly plant. The
Consecutive Unit Numbers begin as
follows:
100,001—Ford, Torino, Mustang,
Thunderbird, Maverick and Pinto.
500,001— Mercury, Meteor,
Mont ego, Cougar, Comet.
800,001—Lincoln Continental and
Continental Mark IV.
The remaining information on the
V.C. Label consists of pertinent vehicle
identification codes:
The BODY code is two numerals
and a letter identifying the body style.
The COL (color) code is a number
and letter indicating the exterior paint
color code.

MFD. BY FORD MOTOR CO.
IN U.S.A.
(VEHICLE IDENTIFICATION NUMBER)

MFD. BY FORD MOTOR CO. IN U.S.A.
DATE: 08/72
GVWR 5892
GAWR: FRONT 2964, REAR 2928

DATE: 08/72
THIS VEHICLE MANUFACTURED
FOR EXPORT

THIS VEHICLE CONFORMS TO ALL
APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN
EFFECT ON THE DATE OF MANUF A C T U R E SHOWN ABOVE.
1

PASSENGE1

:. dPENT. NO.
I
I COLOR I TRIM

TYPE
I TRANS. | AXLE | DSO

(EXPORT)
MFD. BY FORD MOT<$R CO.
OF CANADA LTD. IN CANADA

(UNITED STATES)

) CONSECUTIVE UNIT NO. ( T ) COLOR CODE
M BODY SERIAL CODE

ftj

VEHICLE TYPE

DATE: 08/72
GVWR 5892
GAWR: FRONT 2964, REAR 2928
THIS VEHICLE CONFORMS TO ALL
APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN
EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.
3B49S500001
PASSENGER
VEH. IDENT. NO.

T ) MODEL YEAR CODE

( T ) DISTRICT-SPECIAL EQUIPMENT

53B
T ) ASSEMBLY PLANT CODE (lO) REAR AXLE CODE
5 ) ENGINE CODE

( j ? ) TRANSMISSION CODE

T) BODY TYPE CODE

M2) TRIM CODE

FIG. 1 Vehicle Identification and Certification Labels
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IDENTIFICATION CODES

20-00-02

ASSEMBLY PLANT, ENGINE, AND DISTRICT
CODES
DISTRICT CODES

DISTRICT CODES

FORD

ASSEMBLY PLANT CODES
LINCOLN-MERCURY

Code Letter
Atlanta
Oakville (Canada)
Mahwah
Dearborn
Chicago
Lorain
Los Angeles
Kansas City
Norfolk
Twin Cities
San Jose
Allen Park (Pilot)
Metuchen
Louisville
Wayne
St. Thomas
Wixom
St. Louis

A
B
E
F
G
H
J
K
N
P
R
S
T
U

w
X
Y
Z
ENGINE CODES

Codes
A
C
F
H
L
N
Q
S
T
W
X

3©
©

Code

District

11
15

Boston
New York
Philadelphia
Washington
Atlanta
Dallas
Jacksonville
Memphis
Buffalo
Cincinnati
Cleveland
Detroit
Chicago
St. Louis
Twin Cities
Denver
Los Angeles
Oakland
Seattle
Home Office Reserve
Export

16
17
21
22
23
26

31
32
33
34
41
42
46
51
52
53
54
84
90

Code

District

11

Boston

12
13
14

Buffalo
New York
Pittsburgh

15
16
17
21

Newark
Philadelphia
Washington

460-4V
460-4V Police
302-2V
351-2V
250-1V
429-4V
351-4V (CJ)
400-2V
200-IV
91-1V (1600 cc)
122-2V (2000 cc)
250-1V

53
54

Low Compression Export

A1
A2
A3
A4
A6
A7
12

. . .
....
....
....
....
....
....

Central. . . .
Eastern ..
Atlantic .. .
Midwestern
Western ..
Pacific . . .
Export . . .

B1
B2
B3
B4
B6
B7
12

Milwaukee
Lansing
Indianapolis
Cincinnati

46
47
48

8
8
8
8
6
8
8
8
6
4
4
6

Ford
Code

Chicago
Cleveland

45

52

Region

New Orleans
Louisville

42
43

Displacement

Mercury
Code

Memphis
Jacksonville
Richmond

26
28
41

No. of
Cyls.

FORD OF CANADA

Atlanta
Charlotte

22
23
24
25

Detroit
Dallas
Kansas City
Omaha
St. Louis
Davenport
Houston
Twin City

55
56
57
58
71

Los Angeles
San Jose

72
73
74

Salt Lake City
Seattle
Phoenix
Denver

75
76
83
84

Government
Home Office Reserve
American Red Cross
Body Company

85
87
89
90-99

Transportation Services
Export

FIG. 2 Assembly Plant, Engine And District Codes

The TRIM code consists of a twoletter or a letter-number combination
designating the interior trim.
The AXLE code is a number or
letter indicating the rear axle ratio and
standard or locking type axles.
The TRNS code is a number or

l e t t e r i n d i c a t i n g t h e t y p e of
transmission.
The DSO code, consisting of two
numbers, designates the district in
which the car was ordered and may
appear in conjunction with a Domestic
Special Order or Foreign Special Order

number when applicable. Ford of
Canada DSO codes consist of a letter
and a number.
The following charts provide the
various codes and their respective
identification:
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GASOLINE ENGINES

G a soli n e Engines
PART 21-01
General Gasoline Engine Service

PAGE
21-01-01
21-02-01
21-03-01

PAGE
21-21-01

PART 21-22
V-8 Engines

21-22-01

PART 21-24

PART 21-10
200 and 250 CID
Six-Cylinder Engines

21

351C and 400 CID

PART 21-03
2000 cc Four-Cylinder Engine

GROUP

302and 351W CID
V-8 Engines

PART 2102
1600 cc Four-Cylinder Engine

PART 21-21

21-01-01

429 and 460 CID
21-10-01

V-8 Engines

21-24-01

PART 21-27
460 CID Police
Interceptor Engine

21-27-01

PART 21-01 General Gasoline Engine Service
COMPONENT INDEX
CAMSHAFT

COMPONENT INDEX

Page

Page

CYLINDER HEAD

Cleaning and Inspection

01-16

Cleaning and Inspection

01-15

End Play

01-07

Valve Guides

01-10

Lobe Lift

01-04

Valve Seats

01-10

Repair

01-11

EXHAUST MANIFOLD

01-17

FLYWHEEL FACE RUNOUT

CONNECTING RODS
Cleaning and Inspection
COMPRESSION TEST

Cleaning and Inspection
01-04

CORE PLUGS
Removal and Installation

01-08

CRANKSHAFT

Automatic Transmissions . . .

01-06

Manual Transmissions

01-06

FLYWHEEL RING GEAR
Inspection

01-17

Removal and Installation . . .

01-09

Cleaning and Inspection

01-16

End Play

01-06

FUEL PUMP ECCENTRIC

Repair

01-11

Cleaning and Inspection

r

Vib ation Damper and Sleeve .

01-16

CRANKSHAFT REAR OIL SEAL
Removal and Installation

01-14

GENERAL INFORMATION...

01-16
01-02

HYDRAULIC VALVE LIFTER
01-10

CYLINDER BLOCK
Cleaning and Inspection

01-18

Repair

01-12

Cleaning and Inspection

01-15

Testing

01-05
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21-01-02
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Page

COMPONENT INDEX
INTAKE MANIFOLD
Cleaning and Inspection

01-14

MAIN ANDCONNECTING ROD BEARINGS
Cleaning and Inspection
Fitting With Plastigage

01-17
01-11

Cleaning and Inspection

01-18

OIL PUMP
Cleaning and Inspection

01-19

PISTONS, PINS AND RINGS
Cleaning and Inspection
Repair

01-17
01-12

POSITIVE CLOSED-TYPE VENTILATION
SYSTEM

PUSH RODS
Cleaning and Inspection
Repair

Page

SOLID TAPPETS

OIL PAN

Cleaning
Testing

COMPONENT INDEX
Cleaning and Inspection

01-16

SPECIAL SERVICE TOOLS

01-20

TIMING CHAIN AND SPROCKETS
Cleaning and Inspection

01-16

Deflection

01-07

VALVE ROCKER ARM
Cleaning and Inspection

01-14

Repair

01-12

Stud Nut Replacement

01-08

Stud Replacement

01-08

VALVES
01-19
01-06

Refacing

01-11

Select Fitting

01-11

01-15
01-12

GENERAL INFORMATION
The 1973 v e h i c l e e n g i n e s
incorporate a closed-type crankcase
ventilation system and Imco-type and
EGR (Exhaust Gas Recirculation)
exhaust emission control system on all
engines. All engine emission control
systems are covered in detail in Vol 6 of
the Shop Manual.
To maintain the required exhaust
emission levels, the carburetor and
engine must be kept in good operating
condition and meet recommended
adjustment specifications.
When performing tests, adjustments
or repairs to the engine, ignition system
or fuel system, it is essential to follow
the procedures and specifications in
Groups 21, 23, 24 and Vol 6 of this
manual to ensure satisfactory
performance of the 1973 engines.
Before replacing damaged or worn
engine components such as, a

crankshaft, cylinder heads, valve guides,
valves, camshafts and cylinder block, be
sure the part(s) are not repairable.
Recommended repairs covered in the
following sections of this part should be
followed whenever such repair will not
result in deviations from recommended
specifications, or will not adversely
affect performance, reliability or
stability of the engine. The following
sections cover engine tests, adjustment
and repair procedures. In addition, the
cleaning and inspection procedures are
covered. Engine assembly and repair
specifications are at the end of each
specific Part.
For engine removal, disassembly,
assembly, installation and adjustment
procedures, refer to the pertinent Part of
this Group.
For quick engine identification, refer
to the Safety Certification Decal shown

in Fig. 1. The decal is mounted on the
left front door lock face panel. Find the
engine code (letter or number) on the
decal, then refer to the engine
identification chart to determine the
engine type and size.
An engine identification tag is also
attached to the engine. The symbol code
on the identification tag (Fig. 1)
identifies each engine for determining
parts usage; i.e., engine cubic inch
displacement and model year.
The change level and engine code
number determine if parts are unique to
specific engines. The engine plant codes
designate where and when engines were
built. It is imperatve that the codes on
the engine identification tag be used
when ordering parts or making inquiries
about the engine. The pertinent codes
are shown in the Master Parts Catalog
to designate unique parts.
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y~3S56H100001
(VEHICLE IDENTIFICATION NUMBER1

MFD.BY FORD MOTOR CO. IN U.S.A.
DATE: 08/72

GVWR 5 8 9 2

1 J CONSECUTIVE UNIT NO.

fj

COLOR CODE

2 ) BODY SERIAL CODE

8 j VEHICLE TYPE

GAWR : FRONT 2 9 6 4 , REAR 2 9 2 8

THIS VEHICLE CONFORMS TO ALL
APPLICABLE
FEDERAL
MOTOR
VEHICLE SAFETY STANDARDS IN
EFFECT O N THE DATE OF M A N U FACTURE SHOWN ABOVE.

f 9 J DISTRICT - SPECIAL EQUIPMENT

3 ) MODEL YEAR CODE
^—>.

J O j REAR AXLE CODE
4 ) ASSEMBLY PLANT CODE
J i j TRANSMISSION CODE

PASSENGER

001

5 ) ENGINE CODE

TYPE

EH. iftENT. NO.
BODY I COLOR | TRIM | TRANS. | AXLE | DSO

j 2 ) TRIM CODE
6 JBODY TYPE CODE

~6

{A T (UNITED STATES)

T)

(12
ENGINE
MODEL YEAR

•CHANGE LEVEL

YEAR OF ENGINE
PRODUCTION
(1973)

ENGINE
"CODE NUMBER

MONTH OF ENGINE
PRODUCTION
(JANUARY)
ENGINE CODES

TORINO

I
W

1600CC-1V

4

w

X

2000CC-2V

4

X

T

200-1V

6

250-1V

6

L

F

302-2V

8

F

H

351-2V

8

Q

351-4V(CJ)

8

S

400-2V

8

S

S

N

429-4V

8

N

N

A

460-4V

8

C

460-4V PI

8

L

3

H

c

L

F

3

L

3

F

H

H

Q

Q

C

Low Comp.
Export

Conv.

Low Comp.
Export

T

T

3

MARK IV

I

Conv.

LINCOLN

Low Comp.
Export

COUGAR

Conv.

Low Comp.
Export

COMET

Conv.

Low Comp.
Export

MONTEGO

Conv.

Low Comp.
Export

MERCURY

Conv.

Low Comp.
Export

T/BIRD

Conv.

Low Comp.
Export

MUSTANG

Conv.

Low Comp.
Export

MAVERICK

Conv.

Low Comp.
Export

PINTO

Conv.

Low Comp.
Export

u

RANCHERO

Conv.

ENGINES

Low Comp.
Export

FORD

Cyl

Low Comp.
Export

CODE

H

L

L

F

F

H

H

Q

Q

S

S

N

N

N

A

A
C

A

A

C

A3688-A

FIG. 1 Engine Identification
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DIAGNOSIS AND TESTING
CAMSHAFT LOBE LIFT

specifications, replace the camshaft.
4. Install the valve rocker arm cover
and the air cleaner.

7oo/-6565
PUSH ROD

ALL EXCEPT 2000 CC

Check the lift of each lobe in
consecutive order and make a note of
the readings.
1. Remove the air cleaner and the valve
rocker arm cover(s).
2. On the rocker shaft mounted rocker
arms, remove the valve rocker arm
shaft(s) assembly as detailed in the
pertinent part.
On the stud mounted rocker arms,
remove the rocker arm stud nut,
fulcrum seat and rocker arm. Use the
adapter for ball-end push rods. Remove
pedestal mounted rocker arms as
detailed in the pertinent Part.
3. Make sure the push rod is in the
valve lifter socket. Install a dial
indicator in such a manner as to
have the ball socket adapter of the
indicator on the end of the push rod
and in the same plane as the push
rod movement (Fig. 2 or 3).
4. Connect an auxiliary starter switch
in the starting circuit. Crank the
engine with the ignition switch OFF.
Bump the crankshaft over until the
tappet or lifter 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 slowly until
the push rod is in the fully raised
position (highest indicator reading).
6. Compare the total lift recorded on
the indicator with specifications.
7. To check the accuracy of the
original indicator reading, continue
to rotate the crankshaft until the
indicator reads zero. If the lift on
any lobe is below specified wear
limits, the camshaft and the valve
lifters operating on the worn lobe(s)
must be replaced.
8. Remove the dial indicator and
auxiliary starter switch.
On the rocker shaft type mounted
rocker arms, install the rocker arm shaft
assembly(ies) as detailed in the
applicable engine Part.
Install the stud mounted or pedestal
mounted rocker arms as detailed in the
applicable engine Part. Adjust the valve
clearance as detailed in the pertinent
Part.
After installing the rocker arms, do
not rotate the crankshaft until the
hydraulic valve lifters have had
sufficient time to bleed down. To do
otherwise may cause serious valve

COMPRESSION TEST
COMPRESSION GUAGE CHECK

Tool.6565.AB
A3129-A

FIG. 2 Testing Camshaft Lobe
Lift Rocker Shaft Mounted
Rocker Arms
Tool-6565

1. Be sure the crankcase is at the
proper level and 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 off; then remove
all the spark plugs.
2. Set the carburetor throttle plates
and choke plate in the wide open
position.
3. Install a compression gauge in No. 1
cylinder.
4. Install an auxiliary starter switch in
the starting circuit. Using the
auxiliary starter switch, crank the
engine (with the ignition switch of!)
at least five compression strokes and
record the highest reading.
Note the approximate number of
compression strokes required to obtain
the highest reading.
5. Repeat the test on each cylinder as
was required to obtain the highest
reading on the No. 1 cylinder.
TEST CONCLUSION

The indicated compression
pressures are considered normal if the
lowest reading cylinder is within 75% of
the highest. Refer to the following
example and (Fig. 5).

Tool-6565-AB

Too/-^207-C

A 29 58-A

FIG. 3 Testing Camshaft Lobe
Lift Stud Mounted Rocker
Arms
damage. Manually bleeding down will
reduce the waiting time requirement.

9. Install the valve rocker arm cover(s)
and the air cleaner.

A3454-A

FIG. 4 Points to Measure to
Determine Camshaft Lobe Lift

2000 CC ENGINE

Check the lift of each lobe in
consecutive order and make a note of
the readings.
1. Remove the air cleaner and the valve
rocker arm cover.
2. Measure the distance between the
major and minor diameters (Fig. 4)
of each cam lobe with a Vernier
caliper and record the readings. The
difference in the readings on each
cam is the lobe lift.
3. If the readings do not meet

Seventy-five percent of 140, the
highest cylinder reading is 105.
Therefore, cylinder No. 7 being less than
75% of cylinder No. 3 indicates an
improperly seated valve or worn or
broken piston rings.
If one, or more, cylinders read low,
squirt approximately one (1) tablespoon
of engine oil on top of the pistons in the
low reading cylinders. Repeat
compression pressure check on these
cylinders.

21-01-05
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Maximum

Minimum

Maximum

Minimum

Maximum

Minimum

PSI

PSI

PSI

PSI

PSI

PSI

134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172

101
102
104
105
107
108
110
111
113
114
115
117
118
120
121
123
124
126
127
129

174
176
178
180
182
184
186
188
190
192
194
196
198
200
202
204
206
208
210
212

131
132
133
135
136
138
140
141
142
144
145
147
148
150
151
153
154
156
157
158

214
216
218
220
222
224
226
228
230
232
234
236
238
240
242
244
246
248

160
162
163
165
166
168
169
171
172
174
175
177
178
180
181
183
184
186

250

187

5 Quick Reference Compression Pressure Limit Chart

1. If c o m p r e s s i o n i m p r o v e s
considerably, the piston rings are at
fault.
2. If compression does not improve,
valves are sticking or seating poorly.
3. If two adjacent cylinders indicate
low compression pressures and
squirting oil on the pistons does not
increase the compression, the cause
may be a cylinder head gasket leak
between the cylinders. Engine oil
and/or coolant in the cylinders
could result from this problem.
It is recommended the following
quick reference chart be used when
checking cylinder compression
pressures. The chart has been calculated
so that the lowest reading number is
75% of the highest reading.
EXAMPLE

After checking the compression
pressures in all cylinders, it was found
that the highest reading obtained was
196 psi. The lowest pressure reading was
155 p s i . T h e e n g i n e is w i t h i n
specifications and the compression is
considered satisfactory.

HYDRAULIC VALVE LIFTER
Hydraulic valve lifter noise may be
caused by improper operating clearance
as a result of loose adjusting nuts or
improper initial adjustment. Always
check rocker arm to valve stem learance
before replacing a valve lifter.
Dirt, deposits of gum and varnish
and air bubbles in the lubricating oil can
cause hydraulic valve lifter failure or
malfunction.
Dirt, gum and varnish can keep a
check valve from seating and cause a
loss of hydraulic pressure. An open
valve disc will cause the plunger to force
oil back into the valve lifter reservoir
during the time the push rod is being
lifted and force the valve from its seat.
Air bubbles in the lubricating system
can be caused by too much oil in the
system or too low an oil level. Air may
also be drawn into the lubricating
system through an opening in a
damaged oil pick-up tube. Air in the
system will cause a loss of hydraulic
pressure. Assembled valve lifters can be
tested with Tool 65OO-E to check the
leak down rate. The leak down rate
specification is the time in seconds for
the plunger to move the length of its
travel while under a 50 lb load. Test the
valve lifters as follows:
1. Disassemble and clean the lifter to
remove all traces of engine oil.
Lifters can not be checked with
engine oil in them. Only the testing fluid
can be used.
2. Place the valve lifter in the tester,
with the plunger facing upward.

Pour hydraulic tester fluid into the
cup to a level that will cover the
valve lifter assembly. The fluid can
be purchased from the manufacturer
of the tester. Using kerosene or any
other fluid will not provide an
accurate test.
3. Place the 5/16-inch steel ball
provided with the tester in the
plunger cap (Fig. 6).
4. Adjust the length of the ram (Fig. 7)
so that the pointer is 1/16 inch
below the starting mark when the
ram contacts the valve lifter plunger,
to facilitate timing as the pointer
passes the Start Timing mark.
Use the center mark on the pointer
scale as the Stop Timing point instead of
the original Stop Timing mark at the top
of the scale.

A 2915-B

FIG.

6 Placing Steel Ball in Valve
Lifter Plunger
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5. Work the valve lifter plunger up and
down until the lifter fills with fluid
and all traces of air bubbles have
disappeared.
6. Allow the ram and weight to force
the valve lifter plunger downward.
Measure the exact time it takes for
the pointer to travel from the Start
Timing to the Stop Timing marks of
the tester.
7. A valve lifter that is satisfactory
must have a leak-down rate (time in
seconds) within the minimum and
maximum limits specified.
8. If the valve lifter is not within
specifications, replace it with a new
lifter. It is not necessary to
disassemble and clean new valve
lifters before testing, because the oil
contained in new lifters is test fluid.
9. Remove the fluid from the cup and
bleed the fluid from the lifter by
working the plunger up and down.
This step will aid in depressing the
lifter plungers when checking the
valve clearance.
POSITIVE CLOSED-TYPE
VENTILATION SYSTEM

A malfunctioning closed crankcase
ventilation system may be indicated by
loping or rough engine idle. Do not
attempt to compensate for this idle
condition by disconnecting the
crankcase ventilation system and
making carburetor adjustments. The
removal of the crankcase ventilation
system from the engine will adversely
affect the fuel economy and engine
ventilation with resultant shortening of
engine life. To determine whether the
loping or rough idle condition is caused
by a engine life. To determine whether
the loping or rough idle condition is
caused by a malfunctioning crankcase
ventilation system, perform either of the
following tests.

tester will render the tester
inoperative.
3. Start the engine and allow it to
operate at the recommended idle
speed.
4. Hold the tester over the oil filler cap
opening making sure that there is a
positive seal between the tester and
cover.
5. If the ball settles in the Good (green)
area, the system is functioning
properly. If the ball settles in the
Repair (red) area, clean or replace

Start the engine and compare the
engine idle condition to the prior idle
condition.
If the idle condition is found to be
satisfactory, use the new regulator valve
and clean the hoses, fittings, etc.
If the loping or rough idle condition
remains 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 engine component
diagnosis will have to be conducted to
find the malfunction.
CRANKSHAFT END PLAY

[A2916-B

FIG. 7 Adjusting the Ram Length

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 parallel to the crankshaft axis
(Fig. 9).
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 bearing. If
the end play is less than the
minimum limit inspect the thrust
bearing faces for scratches, burrs,
nicks, or dirt. If the thrust faces are
not damaged or dirty, they probably
were not aligned properly. Install
the thrust bearing and align the faces
following the p r o c e d u r e
recommended under Main Bearing
Replacement in the pertinent engine
section. Check the end play.
FLYWHEEL FACE
RUNOUT—MANUAL-SHIFT
TRANSMISSIONS

AIR INTAKE TEST

This test is performed with the
crankcase ventilation tester C8AZ6B27-A (Fig. 8) which is operated by the
engine vacuum through the oil fill
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
temperature, remove the oil filler
cap.
2. Hold the tester C8AZ-6B627-A over
the opening in the valve cover. Make
sure that 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
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FIG. 8 Crankcase Ventilation System
Tester

the malfunctioning components as
required.
6. Repeat the test after repairs are
made to make sure that the
crankcase ventilation system is
operating satisfactorily.
Clean or replace the malfunctioning
components as required. Repeat the test
to ensure that the crankcase ventilation
system is operating satisfactorily.
CRANKCASE VENTILATION
REGULATOR VALVE TEST

Install a known good regulator valve
in the crankcase ventilation system.

Install a dial indicator so that the
indicator point bears against the
flywheel face (Fig. 10). 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 clutch face runout exceeds
specifications, remove theflywheeland
check for burrs between the flywheel
and the face of the crankshaft mounting
flange. If no burrs exist, check the
runout of the crankshaft mounting
flange. Replace theflywheelor 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. Refer to Ring Gear
Replacement in this Part for the proper
procedure.
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CAMSHAFT END PLAY

FLYWHEEL
RUNOUT—AUTOMATIC
TRANSMISSIONS

2000 CC ENGINE

Remove the spark plugs.
Install a dial indicator so that the
indicator point rests on the face of the
ring gear adjacent to the gear teeth.
Push the flywheel and crankshaft
forward or backward as far as possible
to prevent crankshaft end play from
being indicated as flywheel runout.
Set the indicator dial on the zero
mark. Turn the flywheel one complete
revolution while observing the total
indicator reading (TIR). If the TIR
exceeds specifications, the flywheel and
ring gear assembly must be replaced.

Tbo7-420I-C

Remove the camshaft drive belt
cover. Push the camshaft toward the
rear of the engine. Install a dial indicator
so that the indicator point is on the
camshaft sprocket attaching screw or
gear hub. Zero the dial indicator.
Position a large screwdriver between the
camshaft sprocket or gear and the
cylinder head. Pull the camshaft
forward and release it. Compare the dial

A2988-A

Tool -420

1-C

indicator reading with specifications. If
the end play is excessive, replace the
thrust plate at the rear of the cylinder
head. Remove the dial indicator and
install the camshaft drive belt cover.
ALL EXCEPT 2000 CC

On all V-8 engines, prying against
the aluminum-nylon camshaft 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
camshaft. After checking the camshaft
end play, adjust the valve clearance.
Push the camshaft toward the rear
of the engine. Install a dial indicator so
that the indicator point is on the
camshaft sprocket attaching screw (Fig.
11) Zero the dial indicator. Position a
large screwdriver between the camshaft
sprocket or gear and the block. Pull the
camshaft forward and release it.
Compare the dial indicator reading with
specifications. If the end play is
excessive, replace the thrust plate.
Remove the dial indicator.
TIMING CHAIN DEFLECTION

A2987-B

FIG. 9 Checking Crankshaft End
Play
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FIG. 11 Checking Camshaft End
Play—V-8 Engine

A1408-C

FIG. 10 Checking Flywheel Face
Runout
POINT

FIG. 12 Checking Timing Chain
Deflection—Typical

1. Rotate the crankshaft in a
counterclockwise direction (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 (Fig. 15).
3. Rotate the crankshaft in the
opposite direction to take up the
slack on therightof 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.
If t h e d e f l e c t i o n e x c e e d s
specifications, replace the timing chain
and sprockets.
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REMOVAL AND INSTALLATION
3. If working on a 302 CID engine,
thread the new stud into the sliding
driver of the rocker arm stud
installer (T65P-6A527-A) and coat
the end of the stud with Lubriplate.
Align the stud and installer with the
stud bore, then tap the sliding driver
until it bottoms (Fig. 18). When the
installer contacts the stud boss, the
stud is installed to its correct height.
This applies to a 302 engine only.

ROCKER ARM STUD NUT
REPLACEMENT 302 V-8

If the rocker arm stud nut
breakaway torque is less than specified,
install a new standard stud nut and
recheck the breaking torque. Refer to
Valve Clearance Adjustment in the
applicable Part for the torque
procedure.
ROCKER ARM STUD
REPLACEMENT-302 AND 351 -W
V-8
If it is necessary to remove a rocker
arm stud, tool kit T62F-6A527-B is
available which contains the following: a
stud remover, a 0.006-inch oversize
reamer and a 0.015-inch oversize
reamer. For 0.010-inch oversize studs,
use reamer T66P-6A527-B. To press in
replacement studs, use stud replacer
T64P-6A527-A on a 302 engine, and
stud replacer T69P-6049-D on a 351W
CID engine.
Rocker arm studs that are broken or
have damaged threads may be replaced
with standard studs. Loose studs in the
head may be replaced with 0.006, 0.010
or 0.015-inch oversize .studs which are
available for service.
Standard and oversize studs can be
identified by measuring the stud
diameter within 1-1/8 inch from the
pilot end of the stud. The stud diameters
are:
Standard ...
0.3714-0.3721
0.006 oversize...0.3774-0.7781
0.010 oversize...0.3814-0.3821
0.015 oversize...0.3864-0.3871
When going from a standard size
rocker arm stud to a 0.010 or 0.015-inch
oversize stud, always use the 0.006-inch
oversize reamer before finish reaming
with the 0.010 or 0.015-inch oversize
reamer.
1. Position the sleeve of the rocker arm
stud remover (tool T62F-6A527-B)
over the stud with the bearing end
down. When working on a 302 or
351 CID cylinder head, cut the
threaded part of the stud off with a
hack saw. This is necessary due to
the puller being designed for 3/8inch studs and will not grip the 5/16inch thread on a 302 or 351 CID
cylinder head stud. Thread the
puller into the sleeve and over the
stud until it is fully bottomed. Hold
the sleeve with a wrench, then rotate

4. Use Tool T 6 9 P - 6 0 4 9 - D when
installing a positive stop stud (Fig.
15) in a 351 CID cylinder head.
ROCKER ARM STUD
REPLACEMENT 429 AND 460 V-8
FIG. 13 Removing Rocker Arm 302
and 351-VV V-8's

1. Position the piston of the cylinder
being worked on at TDC.
2. Remove the nut fulcrum and rocker
arm.
3. Inspect the push rod for wear and
replace as required.
4. Thread the new stud into the
cylinder head until the shoulder
contacts the head. Then, torque it to
specifications.
5. L u b r i c a t e t h e r o c k e r a r m
components.
6. Position the rocker arm and fulcrum
on the stud. Thread the nut onto the
stud until it contacts the shoulder,
then tighten it to specification.
7. Check the valve clearance to make
certain that it is within specification.
CORE PLUGS
REMOVAL

A 2912-A

FIG. 14 Reaming rocker Arm Stud
Bore 302 and 351-W V-8's
the puller clockwise to remove the
stud (Fig. 13).
If the rocker arm stud was broken
off flush with the stud boss, use an easyout to remove the broken stud following
t h e i n s t r u c t i o n s of t h e t o o l
manufacturer.
2. If a loose rocker arm stud is being
replaced, ream the stud bore using
the proper reamer (or reamers in
sequence) for the selected oversize
stud (Fig. 14). Make sure the metal
particles do not enter the valve area.

To remove a large core plug, drill a
1/2-inch hole in the center of the plug
and remove with a clutch pilot bearing
puller (tool T59L-100-B and T58L1O-A)
or pry it out with a large drift punch. On
a small core plug, drill a 1/4-inch hole
in the center of the plug and pry it out
with a small pin punch. Clean and
inspect the plug bore.
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
oversize plug.
Oversize (OS) plugs are identified by
the OS stamped in the flat located on the
cup side of the plug.
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Coat the plug and/or bore lightly
with an oil-resistant (oil galley) or
water-resistant (cooling jacket) sealer
and install it following the procedure for
cup type or expansion type below:
INSTALLATION

Cup-Type
Cup-type core plugs (Fig. 16) are
installed with the flanged edge outward.
The maximum diameter of this plug is
located at the outer edge of the flange.
The flange on cup-type plugs flares
outward with the largest diameter at the
outer (sealing) edge.
It is imperative to pull the plug into
the machined bore using a properly
designed tool. Under no circumstances
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 blow out. 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 (Fig. 16)
are installed with the flanged edge
inward. The maximum diameter of this
plug is located at the base of the flange
with the flange flaring inward.
It is imperative to push or drive the
plug into the machined bore by using a
properly designed tool. Under no
circumstances is the plug to be driven
using a tool that contacts the crowned
portion of the plug. This method will
expand the plug prior to installation and
may damage the plug and/or plug bore.
When installed, the trailing (maximum)
diameter 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.

FIG. 15 Installing Rocker Arm Stud, 302 and 351-W V-8's

SEALING
EDGE
BEFORE
INSTALLATION

CUP TYPE CORE
PLUG REPLACER TOOL

XXXXXXXXXXXXXXXXXXXXXXXXXXXXVXWWYYV

SEALIN
EDGE
BEFORE
INSTALLATION

FLYWHEEL RING
GEAR—MANUAL-SHIFT
TRANSMISSION
Removal
To replace a damaged or worn ring
gear, heat the ring gear with a blow
torch on the engine side of the gear, and
knock it off the flywheel. Do not hit the
flywheel when removing the ring gear.
Installation
Heat the new ring gear evenly until
the gear expands enough to slip onto the
flywheel. Make sure the gear is seated
properly against the shoulder. Do not
heat any portion of the gear to a
temperature higher than 500 degrees F.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

EXPANSION TYPE PLUG

EXPANSION TYPE CORE
PLUG REPLACER TOOL

A3217-B

FIG. 16 Typical Core Plugs and Installation Tools
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If this limit is exceeded, the temper will
be removed from the ring gear teeth.

INSTALL SEAL WITH LIP
TOWARDS FRONT OF ENGINE

CRANKSHAFT REAR OIL SEAL
A split-lip type crankshaft rear oil
seal is provided for servicing 1973 car
engines. The complete seal is replaced
without removing the crankshaft.
Removal
1. Remove the oil pan and the oil pump
(if required).
2. Loosen all the main bearing cap
bolts, thereby lowering the
crankshaft slightly but not to exceed
1/32 inch.
3. Remove the rear main bearing cap,
and remove the oil seal from the
bearing cap and cylinder block. On
the block half of the seal use a seal
removal tool, or install a small metal
screw in one end of the seal, and pull
on the screw to remove the seal.
Exercise caution to prevent
scratching or damaging the
crankshaft seal surfaces.
4. Remove the oil seal retaining pin
from the bearing cap if so equipped.
The pin is not used with the split-lip
seal.
Installation
1. Carefully clean the seal grooves in
the cap and block with a brush and
solvent.
2. Dip the split lip-type seal halves in
clean engine oil.
3. Carefully install the upper seal
(cylinder block) into its groove with
undercut side of seal toward the
FRONT of the engine (Fig. 17), by
rotating it on the seal journal of the
crankshaft until approximately 3/8

FRONT OF ENGINE

SEAL HALVES TO PROTRUDE BEYOND PARTING FACES
THIS DISTANCE TO ALLOW FOR CAP TO BLOCK ALIGNMENT

REAR FACE OF REAR MAIN
BEARING CAP AND CYLINDER BLOCK

VIEW LOOKING AT PARTING FACE
OF SPLIT, LIP-TYPE CRANKSHAFT SEAL
A2639-C

FIG. 17 Installing Crankshaft Rear Oil Seal
inch protrudes below the parting
6
surface.
Be sure no rubber has been shaved
from the outside diameter of the seal by
the bottom edge of the groove.
4. Tighten the remaining bearing cap
bolts and torque to specifications.
5. Install the lower seal in the rear
main bearing cap with undercut side
7.
of seal toward the FRONT of the
engine (Fig. 17). Allow the seal to
protrude approximately 3/8-inch
8,
above the parting surface to mate
with the upper seal when the cap is
installed.

Apply a thin coating of oil-resistant
sealer to the rear main bearing cap at
the rear of the top mating surface.
Do not apply sealer to the area
forward of the side seal groove.
Install the rear main bearing cap.
T o r q u e t h e cap b o l t s to
specifications.
Install the oil pump and oil pan. Fill
the crankcase with the proper
amount and viscosity oil.
Operate the engine and check for oil
leaks.

OVERHAUL
CYLINDER HEAD
Replace the head if it is cracked. Do
not plane or grind more than 0.010 inch
from the cylinder head gasket surface.
Remove all burrs or scratches with an
oil stone.
REAMING VALVE GUIDES

If it becomes necessary to ream a
valve guide (Fig. 18) to install a valve
with an oversize stem, a reaming kit is
available which contains the following
reamer and pilot combinations: a 0.003inch OS reamer with a standard
diameter pilot, a 0.015-inch OS reamer
with a 0.003-inch OS pilot, and a 0.030inch reamer with a 0.015-inch OS pilot.

When going from a standard size
valve to an oversize valve always use the
reamer in sequence. 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.
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 concentric and the
specified interference fit will be
maintained. This is important so that
the valve and seat will have a
compression-tight fit. Be sure that the

refacer grinding wheels are properly
dressed.
Grind the valve seats of all engines
to a true 45 degree angle (Fig. 19).
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
machinist scale to measure the seat
width (Fig. 26). Narrow the seat, if
n e c e s s a r y t o b r i n g it w i t h i n
specifications.
If the valve seat width exceeds the
maximum limit, remove enough stock
from the top edge and/or bottom edge
of the seat to reduce the width to
specifications.
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been reamed. Refer to Reaming Valve
Guides.

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 (lower the seats).
The finished valve seat should
contact the approximate center of the
valve face. It is good practice to
determine where the valve seat contacts
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 transferred 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.

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 wear limit, they should be
refinished to size for the next undersize
bearing.
REFINISHING JOURNALS

VALVES

Minor pits, grooves, etc., may be
removed. Discard valves that are
severely damaged, if the face runout
cannot be corrected by refinishing or
stem c l e a r a n c e exceeds
specifications.Discard any excessively
worn or damaged valve train parts.

FIG. 18 Reaming Valve Guides

REFACING VALVES

T O REMOVE STOCK
FROM TOP OF SEAT,
USE 3 0 ° WHEEL

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 specifications
and provide a compression-tight fit. Be
sure that the refacer grinding wheels are
properly dressed.
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 1/32 inch thick after
grinding (Fig. 21), 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
necessary. Do not remove more than
0.010 inch from the end of the valve
stem.
If the valve and/or valve seat has
been refaced, it will be necessary to
check the clearance between the rocker
arm pad and the valve stem with the
valve train assembly installed in the
engine.
SELECT FITTING VALVES

If the valve stem to valve guide
clearance exceeds the wear limit, ream

A2910-B

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

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 same journal
shoulder radius that existed originally.
Too small a radius will result in fatigue
failure of the crankshaft. Too large a
radius 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

A2897-B

FIG. 19 Refacing Valve Seat

A2909-B

FIG. 20 Checking Valve Seat Width

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 reface
the valve seat after the valve guide has

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, it is good practice to 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. If fitting a main bearing, position a
jack under counterweight adjoining
bearing which is being checked.
Support crankshaft with jack so its
weight will not compress Plastigage
and provide an erroneous reading.
3. Place a piece of Plastigage on
bearing surface across full width of
bearing cap and about 1/4 inch off
center (Fig. 22).
4. Install cap and torque bolts to
specifications. Do not turn
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crankshaft while Plastigage is in
place.
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
journals.
If clearance exceeds specified limits,
try 0.001 or 0.002 inch undersize
bearings in combination with the
standard bearings. Bearing
clearance must be within specified
limits. If 0.002 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
bearings do not bring clearance
within desired limits, refinish
crankshaft journal, then install
undersize bearings.
After bearing has been fitted, apply
light coat of engine oil to journal and
bearings. Install bearing cap. Torque
cap bolts to specifications.
Repeat procedure for remaining
bearings that require replacement.

bore are clean and dry before the
piston fit is checked.
FITTING PISTON RINGS

PISTONS, PINS AND RINGS

1. Select the proper ring set for the size
cylinder bore.
2. Position theringin 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.
5. Measure the gap between the ends of
theringwith a feeler gauge (Fig. 24).
If the ring gap is less or 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 theringand
its lower land (Fig 25). 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 should be replaced.

FITTING PISTONS

FITTING PISTON PINS

6.

7.

8.

Pistons are available for service in
standard sizes and the oversizes shown
in Fig. 23.
The standard size pistons are color
coded red or blue, or have 0.003 O.S.
stamped on the dome. Refer to the
Specifications for standard size piston
dimensions.
Measure the cylinder bore and select
the piston to assure the proper
clearance. When the bore diameter is in
the lower one third of the specified
range, a red piston should be used.
When the bore diameter is in the middle
one third a blue piston should be used.
When the bore diameter is in the upper
one third, the 0.003 O.S. piston should
be used.
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-ofround and piston to cylinder bore
clearance conditions of the cylinder
bore are within specified limits, new
piston rings will give satisfactory

FOR DIMENSIONS
REFER TO
SPECIFICATIONS

1/32" M I N I M U M

A3453-A

FIG. 21 Critical Valve Dimensions

PLACE Plastigage FULL CHECK WIDTH OF
WIDTH OF JOURNAL ^ g , PlastigageA
ABOUT VA INCH
OFF CENTER

INSTALLING
Plastigage
A2868-A

FIG. 22 Installing and Measuring
Plastigage

service. If new rings are to be installed
ina 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.
1. Calculate the size piston 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 the specifications). Measure the
piston diameter in line with the
centerline of the piston pin and at 90
degrees to the piston pin axis (except
on the 1600 cc piston). The 1600 cc
piston should be measured 2 1/4
inches below the dome and at 90° to
the piston pin bore.
3. Make sure the piston and cylinder
block are at room temperature (70
degrees F.). After any refinishing
operation allow the cylinder bore to
cool, and make sure the piston and

Install the piston pin, following the
procedure under Piston Assembly in the
applicable engine part.
VALVE ROCKER ARM AND/OR
SHAFT ASSEMBLY

Dress up minor surface defects on
the rocker arm shaft and in the rocker
arm bore with a hone (1600 cc, 200 and
250 Six only).
If the pad at the valve end of the
rocker arm has a grooved radius, replace
the rocker arm. Do not attempt to true
this surface by grinding. Refer to
Removal and Installation for the rocker
arm stud replacement procedure.
PUSH RODS

Following the procedures under
Push Rod Inspection, check the push
rods for straightness.
If the runout exceeds the maximum
limit at any point, discard the rod. Do
not attempt to straighten push rods.
CYLINDER BLOCK
REFINISHING CYLINDER WALLS

Honing is recommended for
refinishing cylinder walls only when the
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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 instructions 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. 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
tightened to the proper torque so that
the crankshaft bearing bores will not
become distorted from the refinishing

operation. 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 will
not clean up when refinished for the
maximum oversize piston
recommended, replace the block.
Refinish the cylinder to within
approximately 0.0015 inch of the
required oversize 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 equipment follow
the instructions of the manufacturer.
Only experienced personnel 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 of 15/32
RMS. When honing the cylinder bores
use a lubricant mixture of equal parts of
kerosene and SAE No. 20 motor oil.
Operate the hone in such a way to
produce a cross-hatch finish on the
cylinder bore. The cross-hatch pattern
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 and oil the cylinder walls. Mark
the pistons to correspond to the
cylinders in which they are to be
installed. When the refinishing of all
cylinders that require it has been
completed and all pistons are fitted,
thoroughly clean the entire block and oil
the cylinder walls.
CYLINDER BLOCK-BORE AND
INSTALL LINERS

1600 cc
1. Disassemble the engine.
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Engine

Piston Oversize (Inch)

1600cc
2000 cc
Six 200 and 250

0.0025, 0.015 and 0.030
0.003, 0.020, 0.030
0.020, 0.030 and 0.040

V-8 302, 351. 429, 460

0.020, 0.030 and 0.040

FIG. 23 Oversize Service Pistons

2. Bore the cylinder block to the
specified size for the cylinder liner
using a proprietary boring bar.
3. Position the remover adapter (Fig
26) in the replacer ring and locate in
the cylinder line which should be
lubricated on the outside with
tallow. Press the liner into the bore
from the top, on a suitable press.
4. Cut the connecting rod clearance
slots in the base of the liner and
machine the bore to give the correct
clearance for the piston being fitted.
5. Thoroughly clean all oil galleries
and bearing surfaces of waste metal.
6. Assemble the engine.

A2902-B

FIG. 24 Checking Piston Ring Gap

REPAIRING SAND HOLES OR
POROUS ENGINE CASTINGS

Porosity or sand hole(s) which will
cause oil seepage or leakage can occur
with modern casting processes. A
complete inspection of engine and
transmission 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
(part No. C6AZ-19554-A). Do not
repair cracks with this material.
Repairs with this metallic plastic must
be confined to those cast iron engine
component surfaces (Fig. 27) where the
inner wall surface is not exposed to
engine coolant pressure or oil pressure,
for example:
1. Cylinder block surfaces extending
along the length of the block,
upward from the oil pan rail to the
cylinder water jacket but not
including machined areas.
2. Lower rear face of the cylinder
block.
3. Intake manifold casting. Repairs are
not recommended to the intake
manifold exhaust crossover section,
since temperatures can exceed the
recommended temperature limit of
500 degrees F.
4. Cylinder front cover on engines
using cast iron material.

A1020-B

FIG. 25 Checking Piston Ring
Side Clearance

5. Cylinder head, along the rocker arm
cover gasket surface.
The following procedure should be
used to repair porous areas or sand holes
in cast iron.
a. Clean the surface to be repaired
by grinding or rotary filing to a
clean bright metal surface.
Chamfer or undercut the hole or
porosity to a greater depth than
the rest of the cleaned surface.
Solid metal must surround the
hole. Openings larger than 1/4
inch should not be repaired using
metallic plastic. Openings in
excess of 1/4 inch can be drilled,
tapped and plugged using
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b.

c.

d.

e.
f.

common tools. Clean the repair
area thoroughly. Metallic plastic
will not stick to a dirty or oily
surface.
Mix the metallic plastic base and
hardener as directed on the
container. Stir thoroughly until
uniform.
Apply the repair mixture with a
suitable clean tool, (putty knife,
wood spoon, etc.) forcing the
epoxy into the hole or porosity.
Allow the repair mixture to
harden. This can be accomplished
by two methods, heat cure with a
250 degree watt lamp placed 10
inches from the repaired surface,
or air dry for 10-12 hours at
temperatures above 50 degrees F.
Sand or grind the repaired area to
blend with the general contour of
the surrounding surface.
Paint the surface to match the
rest of the block.
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1/2 i-.

1/8 in.
2-1/2 in

1/2 in.
A3379- B

FIG. 26 Removing and Installing Ring—1600 cc Cylinder Liner

SHADED AREAS MAY BE REPAIRED WITH EPOXY

CLEANING AND INSPECTION
The cleaning and inspection
procedures are for a complete engine
overhaul; therefore, for partial engine
overhaul or parts replacement, follow
the pertinent cleaning or inspection
procedure.
INTAKE MANIFOLD

Cleaning
Remove all gasket material from the
machined surfaces of the manifold.
Clean the manifold 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 entered the manifold as
a result of repairs. Check the baffle
plate on the underside of the manifold if
so equipped. The baffle should be
securely fastened at all retaining points.
EXHAUST MANIFOLDS

Cleaning
Remove all gasket material from the
manifolds.
On the right exhaust manifold of the
V-8 engines, make sure the automatic
choke air inlet and outlet holes are
completely open and the cover does not
leak.
Inspection
Inspect the cylinder head joining
flanges of the exhaust manifold(s) for
evidence of exhaust gas leaks.
Inspect the manifolds for cracks,
damaged gasket surfaces, or other

FRONT AND LEFT SIDE

FRONT AND LEFT SIDE

TYPICAL FOR 6-CYLINDER ENGINE

TYPICAL FOR V-8 ENGINE

REAR AND RIGHT SIDE

REAR AND RIGHT SIDE
A2386-C

FIG. 27 Typical Cast Iron Cylinder Block Areas Repairable with Metallic Plastic

defects that would make them unfit for
further service.
VALVE ROCKER A R M AND/OR
SHAFT ASSEMBLY

Cleaning
Clean all the parts thoroughly.
Make sure all oil passages are open.
Make sure the oil passage in the
push rod end of the rocker arm is open.
Inspection
On rocker arm shaft assemblies,
check the clearance between each rocker
arm and the shaft by checking the ID of
the rocker arm bore and the OD of the
shaft. If the clearance between any
rocker arm and the shaft exceeds the
wear limit, replace the shaft and/or the

rocker arm. Inspect the shaft and the
rocker arm bore for nicks, scratches,
scores or scuffs.
Inspect the pad at the valve end of
the rocker arm for indications of
scuffing or abnormal wear. If the pad is
grooved, replace the rocker arm. Do not
attempt to true this surface by grinding.
On stud-mounted rocker arms, check
the rocker arm pad, side rails and
fulcrum seat for excessive wear, cracks,
nicks or burrs. Check the rocker arm
stud and nut for stripped or broken
threads. On positive stop rocker arm
stud nuts, check the shoulder for
damage as shown in Fig. 28. Replace all
damaged nuts.
Check the adjusting nut(s) torque. If
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not within specifications replace the
nut(s). On pedestal mounted rocker
arms, check the rocker arm pad and
fulcrum seat for excessive wear, cracks,
nicks or burrs.
The cleaning and inspection
procedures in this section are for a
complete engine overhaul; therefore, for
partial engine overhaul or parts
replacement, follow the pertinent
cleaning or inspection procedure.
PUSH RODS

Cleaning
Clean the push rods in a suitable
solvent. Blow out the oil passage in the
push rod with compressed air.
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 engine by rotating them
with the valve closed. They also can be
checked with a dial indicator (Fig. 29).
If the push rod is visibly bent, it
should be replaced.

POOR

GOOD

A3193-B

FIG. 28 Positive Stop Rocker Arm
Stud Nut
Dial Indicator

Holding Fixture

PUSH ROD

A1003-B

FIG. 29 Checking Push Rod Runout

CYLINDER HEADS

Cleaning
With the valves installed to protect
the valve seats, remove deposits from
the combustion 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
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.
Remove all deposits from the valves
with a fine wire brush or buffing wheel.
Inspection
Check the cylinder head for cracks
and inspect the gasket surface for burrs
and nicks. Replace the head if it is
cracked.
The following inspection procedures
are for a cylinder head that is to be
completely overhauled. For individual
repair operations, use only the pertinent
inspection procedure.
When a cylinder head is removed
because of gasket leaks, check the
flatness of the cylinder head gasket
surface (Fig. 30) for conformance to
specifications. If necessary to refinish
the cylinder head gasket surface, do not
plane or grind off more than 0.010 inch.
Check the valve seat runout with an
accurate gauge (Fig. 31). Follow the
instructions of the gauge manufacturer.
If the runout exceeds the wear limit,
reface the valve and valve seat. Measure
the valve seat width (Fig. 27). Reface
any valve seat whose width is not within
specifications.

FIG. 30 Typical Cylinder Head
Flatness
The critical inspection points and
tolerances of the valves are illustrated in
Fig. 27. Refer to the specifications for
wear limits.
Inspect the valve face and the edge
of the valve head for pits, grooves, scores
or other damage. Inspect the stem for a
bent condition and the end of the valve
head for pits, grooves, scores or other
wear. 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, erosion, warpage
and cracking. Minor pits, grooves etc.,
may be removed. Discard valves that are
severely damaged.
Inspect the valve spring, valve
spring retainers, locks and sleeves for
wear or damage. Discard any visually
damaged parts.
Check the valve stem to valve guide
clearance of each valve in its respective
valve guide with the tool shown in Fig.
32 or its equivalent. Use a flat 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
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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 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.
Check the springs for proper
pressure (Fig. 33) at the specified spring
lengths. (Tool-6513-DD). Manually
rotating the valve spring assemblies
while installed in the engine, must not
be used to determine good and/or bad
valve springs. Weak valve springs cause
poor engine performance. Replace any
spring not within specifications.
Check each spring for squareness,
using a steel square and a flat surface
(Fig. 34). Stand the spring and square on
end on the flat surface. Slide the spring
up to the square. Revolve the spring
slowly and observe the space between
the top coil of the spring and the square.
The out-of-square limits are 5/64-inch.
Follow the same procedure to check
new valve springs before installation.
Make certain the proper spring (Color
coded) is installed. Visually inspect the
valve spring retainer to determine if the
damper spring coil has been hitting the
retainer. This interference will also
cause a clicking noise when the engine
is operating. The damper spring is
properly installed in the valve spring
when positioned so that the end of the
damper spring bottom coil is 135
degrees counterclockwise from the end
of the valve spring lower coil.
HYDRAULIC VALVE LIFTERS

The valve lifter assemblies should be
kept in proper sequence so that they can
be installed 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
clean 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, excessive wear
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.
Assemble the lifter assembly and
check for freeness of operation by
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pressing down on the push rod cup. The
lifters can also be checked with a
hydraulic tester to test the leakdown
rate. Follow the instructions of the test
unit manufacturer or the procedure
under Diagnosis and Testing.
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APPLY TORQUE UNTIL
CLICK IS HEARD, READ
Torque Wrench A N D
MULTIPLY READING
BY TWO (2).
Runout Gauge

SOLID TAPPETS

Cleaning
Thoroughly clean the tappets in
cleaning solvent and wipe them with a
clean lint-free cloth.
Inspection
Check the tappets for wear or scores.
Check the bottom end of tappet to make
sure that it has a slight convex. Replace
tappets that are scored, worn or if the
bottom is not smooth. If the bottom
surface is worn flat, it may be used with
the original camshaft only.

A2917-C

FIG. 33 Checking Valve Spring
Pressure
A 2896-A

FIG. 31 Checking Valve Seat Runout

NOT MORE
THAN 5/64"

I-

TIMING CHAIN AND SPROCKETS

Cleaning
Clean all parts in solvent and dry
them with compressed air.
Lubricate the timing chain with
engine oil before installing it on the
sprockets.
Inspection
Inspect the chain for broken links.
Inspect the sprockets for cracks and
worn or damaged teeth. Replace all the
components of the timing chain and
sprocket assembly, if any one item needs
replacement.
FUEL PUMP ECCENTRIC

Cleaning
Clean the fuel pump eccentric in
solvent and dry with compressed air.
Inspection
Inspect the fuel pump drive
eccentric 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 characteristics 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
camshaft should not be replaced unless
the lobe lift loss has exceeded 0.005 inch.
The lift of the camshaft lobes can be
checked with the camshaft installed in
the engine or on centers. Refer to
Camshaft Lobe Lift.
Check the distributor drive gear for
broken or chipped teeth. Replace the
camshaft if this condition exists.

'A 2900- B

FIG. 34 Checking Valve Spring
Squareness
CRANKSHAFT
Tool-6505-E
302, 351 and 400 CID
Tool-6505-F 429 and 460 CID
Tool-6505-G 1600cc, 2000cc;
200 and 250 CID
A3131-B

FIG. 32 Checking Valve Stem
Clearance
CRANKSHAFT VIBRATION DAMPER
AND SLEEVE

Cleaning
Clean the oil seal contact surface on
the crankshaft damper or sleeve with
solvent to remove 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
or burrs which might damage the oil seal
during installation or cause premature
seal wear. Do not use crocus cloth to the
extent that the seal surface becomes
polished. A finely polished surface may
produce poor sealing or cause
premature seal wear.
Inspection
Inspect the crankshaft damper seal
surface for nicks, sharp edges or burrs
that might damage the oil seal during
installation or cause premature seal
wear.

Cleaning
Handle the crankshaft with care to
avoid possible fractures or damage to
the finished surfaces. Clean the
crankshaft with solvent, then blow out
all oil passages with compressed air.
Inspection
Inspect the main and connecting rod
journals for cracks, scratches, grooves
or scores. Inspect 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
journal in at least four places to
determine an out-of-round, taper or
undersize condition (Fig. 35).
On engines used with a manual shift
transmission, 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 (Fig. 36).
Replace the bushing if it is worn or
damaged or the ID is not within
specifications.
Inspect the pilot bearing (ball
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bearing) when so equipped, for
roughness, evidence of overheating or
loss of lubricant. Replace it if any of
these conditions are found.

AVS B = VERTICAL TAPER
C VS D =
HORIZONTAL TAPER
A VS C AND B VS D =
OUT-OF-ROUND
CHECK FOR OUT-OF-ROUND AT
EACH END OF JOURNAL

FLYWHEEL—MANUAL SHIFT
TRANSMISSION

Inspection
Inspect the flywheel for cracks, heat
check, or other damage that would
make it unfit for further 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 installed on the
crankshaft, check the flywheel face
runout, following the procedure under
Diagnosis and Testing.

FIG. 35 Crankshaft Journal
Measurement

FLYWHEEL—AUTOMATIC
TRANSMISSION

Inspection
Inspect the flywheel for cracks or
other defects that would make it unfit
for further service. Inspect the flywheel
ring gear for worn, chipped or cracked
teeth. If the teeth are damaged, replace
the ring gear andflywheelassembly.
With the flywheel installed on the
crankshaft, check the gear face runout.
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
passages with compressed air.
Inspection
The connecting rods and related
parts should be carefully inspected and
c h e c k e d for c o n f o r m a n c e to
specifications. Various forms of engine
wear caused by these parts can be
readily identified.
A shiny surface on either 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 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.

A2907-B

FIG. 36 Checking Clutch Pilot
Bushing Wear

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
connecting rod piston pin bore. If the
pin bore in the connecting rod is larger
than specifications, install a 0.001 inch
oversize piston pin. First, prefit the
oversize piston pin to the piston pin bore
by reaming or honing the piston to
provide 0.0002-0.0004 inch clearance
(light slip fit). Then, assemble the
piston, piston pin and connecting rod
following the procedures for the specific
engine being worked on. It is not
necessary to ream or hone the pin bore
in the connecting rod. Replace damaged
connecting rod nuts and bolts. Check
the connecting rods for bend or twist on
a suitable alignment fixture. Follow the
i n s t r u c t i o n s of the f i x t u r e
manufacturer. If the bend and/or twist
exceeds specifications, the connecting
rod must be straightened or replaced.
PISTONS, PINS AND RINGS

Cleaning
Remove deposits from the piston
surfaces. Clean gum or varnish from the
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piston skirt, piston 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 (Fig. 37). Make sure the
oil ring slots (or holes) are clean.
Inspection
Carefully inspect the pistons for
fractures at theringlands, skirts and pin
bosses, and for scuffed, rough or scored
skirts. If the lower inner portion of the
ring grooves has a high step, replace 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 detonation or pre-ignition. A
shiny surface on the thrust 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
fractures or damage from detonation or
pre-ignition.
Check the piston to cylinder bore
clearance by measuring the piston and
bore d i a m e t e r s . Refer to the
specifications for the proper clearance.
Refer to Cylinder Block Inspection for
the bore measurement procedure.
Measure the OD of the piston with
micrometers at the centerline of the
piston pin bore and at 90 degrees to the
pin bore axis (all except 1600 cc
pistons). The 1600 cc pistons are
measured from 2 1/4 inches below the
dome and at 90 degrees to the piston pin
bore. Check the ring side clearance
following the procedure under Fitting
Piston Rings in this section.
Replace piston pins showing signs of
fracture, etching or wear. Check the
piston pin fit in the piston and rod. Refer
to Piston and Connecting Rod
Assembly, in the pertinent engine
section.
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 that are scored,
broken chipped or cracked. Check the
end gap and side clearance. Rings
should not be transferred from one
piston to another regardless of mileage.
M A I N AND CONNECTING ROD
BEARINGS

Cleaning
Clean the bearing inserts and caps
thoroughly in solvent, and dry them
with compressed air. Do not scrape gum
or varnish deposits from the bearing
shells.
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Inspection
Inspect each bearing carefully.
Bearings that have a scored, chipped, or
worn surface should be replaced.
Typical examples of unsatisfactory
bearings and their causes are shown in
Fig. 38. The copper lead bearing base
may be visible through the bearing
overlay. This does not mean that the
bearing is worn. It is not necessary to
replace the bearing if the bearing
clearance is within recommended limits.
Check the clearance of bearings that
appear to be satisfactory with Plastigage
as detailed under Main and Connecting
Rod Bearings.

GENERAL GASOLINE ENGINE SERVICE

OVERLAY GONE
FROM ENTIRE SURFACE
TAPERED JOURNAL
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RADIUS RIDE

CRATERS OR POCKETS

RADIUS RIDE

FATIGUE FAILURE

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, thoroughly rinse the
bore(s) with clean water to remove 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. If these procedures
are not followed rusting of the cylinder
bore(s) may occur.
If t h e engine is disassembled,
thoroughly clean the block with 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
p a s s a g e s , bolt h o l e s , e t c . , with
compressed air. Make sure 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 trueup threads and to remove an
deposits. Thoroughly clean the grooves
in the crankshaft bearings and bearing
retainers.
Inspection
After the block has been thoroughly
cleaned, check it for cracks. Minute
cracks not visible to the naked eye may
be detected by coating the suspected
area with a mixture of 25% kerosene
and 75% light engine oil. Wipe the part
dry and immediately apply a coating of
zinc oxide dissolved in wood alcohol. If
cracks are present, the coating will

Ring Groove Cleaner

FIG. 37 Cleaning Piston Ring
Grooves

A 2903-A

FIG. 38 Typical Bearing Failures
become discolored at the defective area.
Replace the block if it is cracked.
Check all machined gasket surfaces
for burrs, nicks, scratches and scores.
Remove minor imperfections with an oil
stone.
Replace all expansion-type plugs
that show evidence of leakage.
Inspect the cylinder walls for
scoring, roughness, or other signs of
wear. Check the cylinder bore forout-ofround 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
(Fig. 39). 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 the wear limits. If the
cylinder walls have minor surface
imperfections, but the out-of-round and
taper are within limits, it may be
possible to remove the imperfections by
honing the cylinder walls and installing
new service piston rings providing the
piston clearance is within specified
limits.

•CENTER LINE OF ENGINE

ENGINE
1. OUT-OF-ROUND = DIFFERENCE BETWEEN
A AND B
2. TAPER = DIFFERENCE BETWEEN THE A
MEASUREMENT AT TOP OF
CYLINDER BORE A N D THE A
MEASUREMENT AT BOTTOM OF
A 2905-A
CYLINDER BORE

FIG. 39 Cylinder Bore Out-of-Round
and Taper

Feeler Gauge

OIL PAN
Cleaning
Scrape any dirt or metal particles
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 below the baffle plate.
Inspection
Check the pan for cracks, holes,
damaged drain plug threads, and a loose
baffle or a damaged gasket surface.

A1026-C

FIG. 40 Checking Outer Race to
Housing Clearance
Inspect for damage (uneven surface)
at the bolt holes caused by over torquing
the bolts. Straighten surfaces as
required. Repair any damage, or replace
the pan if repairs cannot be made
satisfactorily.
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Straight Edge

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. Be sure all dirt and
metal particles are removed.
Inspection
Refer to the specifications for
clearances and wear 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. If the cover
mating surface is worn, scored or
grooved, replace the cover.
Measure the outer race to housing
clearance (Fig. 40).
With the rotor assembly installed in
the housing, place a straight edge over
the rotor assembly and the housing.
Measure the clearance (rotor end play)
between the straight edge and the rotor
and outer race (Fig. 41). The outer race,
shaft and rotor are replaceable only as
an assembly. Check the drive shaft to
housing bearing clearance by measuring
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the relief valve piston for scores and free
operation in the bore.
POSITIVE CLOSED-TYPE CRANKCASE
VENTILATION SYSTEM

Refer to the 1973 Passenger Car
Maintenance and Lubrication Manual,
Volume Five for the correct mileage
interval for maintenance.

Feeler Gauge

^^^

AlO27-B

FIG. 41 Checking Rotor End Play

the OD of the shaft and the ID of the
housing bearing. Inspect the relief valve
spring for a collapsed or worn condition.
Check the relief valve spring tension. If
the spring tension is not within
specifications and/or the spring is worn
or damaged replace the spring. Check

Cleaning
Do not attempt to clean the
crankcase ventilation regulator valve, it
should be replaced at the specified
maintenance interval. The oil filler cap
and oil separator (in right valve cover if
so equipped) should be cleaned at the
proper mileage interval. Remove the cap
and the oil separator and wash them in
a low volatility, petroleum base solvent.
Shake the cap dry and install them. Do
not dry with compressed air as air
pressure may damage the filter element.
Clean the crankcase ventilation system
connection(s) on the carburetor spacer
or intake manifold by probing with a
flexible wire or bottle brush. Clean the
hoses, fittings, tubes and associated
hardware with a low volatility,
petroleum-base solvent and dry with
compressed air.
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SPECIAL SERVICE TOOLS
SPECIAL SERVICE TOOLS
Application Engine Size

Description

Ford Tool
No.

Hydraulic Lifters Remover

T70P-14151

Crankshaft Front Seal Installing Tool
Crankshaft Front Seal Removing Tool

T70P-6B070-A

Impact Hammer

T70P-6B070-B
T50T-100-A

Puller Attachment Use with
T50T-100-AorT59L-100-B

T58L-101-A

Handle Adapter
Engine Stand
Engine Lifting Sling
Water By-Pass Orifice Plug

T53L-200-A
TOOL-200-A
or B
T53L-300-A

Installing Tool

T7OP-6K517-A

Crankshaft Sprocket Remover

T64P-3590-F

Differential Backlash and
Runout Gauge, with Universal
Bracket and Dial Indicator
(1-1/4 inch range). Includes
Indicator TOOL-6565
Base Plate
Engine Lifting
Engine Lifting
Engine Lifting
Engine Lifting

Hook
Hook
Bracket
Hooks

Engine Lifting Brackets
Engine Lifting Sling
Adapter Mount to Fit K.R.
Wilson 1009 or Manzel 6001-TES
Adapter set for B suffix
Cam Bearing Bore Plug Installing Tool
Core Plug Replacer
Cylinder Front Cover Pilot
Front Cover Alignment Tool
Cylinder Front Cover Pilot
Valve Spring Compressor, on Engine
Head Alignment Studs
Head Bolt Bit
Head Bolt Socket
Valve Guide Reamer Kit
Valve Guide Reamer Kit

TOOL-420I-C

Former
No.

1600
CC

2000
CC

200
250 Six

302-351-W

351 C &

429460

V-8

400 V-8

V-8

X
X

X

X

X

X
X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
6000-BA

351C

X

4201-C

X

X

X

X

X

200
X
X

302
X

460

T64L-6001-B

X

X

X

T64L-6001-D

X

X

X
X

6059-F

200
X

X
X

X

X

X

X

X

X
X

351C

X

X

X

X

X

X
X
X

T71P-6049-A
T71P-6065-A
T71P-6065-B
T52L-6085-AEE

X

Engine Lifting and Head Holding Brackets
Piston Pin Remover and Replacer Press

T60K-6085-B
T62F-6085-A
T68P-6135-A

Front Cover Alignment Tool and
Front Seal Remover/Replacer
Oil Seal Remover
Oil Seal Replacer

T70P-6150
T71P-6150-A
T71P-6150-B

X

Crankshaft Rear Seal Remover/Replacer
Camshaft Bearings Remover and
Replacer Adapters
Camshaft Bearings Remover (Use with

T70P-6165

X

Adpaters 817-8, 817-15)
Cam Bearing Replacer

T70P-6250
T71P-6250-A

Camshaft Rear Bearing Bore
Plug Replacer-Adapter-Use
with T53L-200-A

T62F-6266-A

Cylinder Block Core Plug Replacer
Core Plug Replacer
Crankshaft Damper Replacer

T68P-6266-A
T52L-6266-BGD
T64T-6306-A

6085-AE
6005-BDA

X
X

T52L-6261-CEE
X
X

X

X
X

X
X

X

X

X

X

X

Camshaft Timing Gear Replacer
Screw Adapter
Crankshaft Damper Installer
Camshaft Gear Installer

T65L-6306-A

Crankshaft Damper Remover

T58P-6316-B

T52L-6306-AEE
T65L-6306-A

X
X

200

T68P-6019-A
T70P-6049-A

T65L-6250-A

X

X

T69P-4621-A
T60K-6000-A
T65L-6000-A
T68P-6000-A
T53L-6000-B
T7OP-6000
TOOL-6000-BE

T70P-6011-A
T54L-6015-A
T61P-6019-B
T61K-6019-A

X

200

X
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SPECIAL TOOLS (Continued)
Application Engine Size

Description

Former
No.

Ford Tool
No.

1600
CC

2000
CC

200
250 Six

302-351-W
V-8

351 C &
400 V-8

429-460
V-8

Camshaft Damper Remover

X

Adapter Screw

T64T-6316-A

Crankshaft Damper Remover

T52L-6316-FEE

6316-FF

TOOL-6331

6331

and Replacer

TOOL-6331-E

6331-E

Hydraulic Tappet Leakdown Tester

TOOL-6500-E

Remover and Replacer

TOOL-6500-F

Valve Stem Deburring Tool

T70P-6505-A

Valve Stem Clearance Checking Tool

TOOL-6505-E

Valve Stem Clearance

TOOL-6505-F

Checking Tool

TOOL-6505-G

Valve Gauge

T64L-6507-A

X

Upper Main Bearing Insert
Remover and Replacer

X

X

X

6500-E

X

X

X

6500-F

X

X

X
X
X

X

Upper Main Bearing Remover

X
X

Hydraulic Tappet Plunger

X

6505-E
6505-G

X
X

X
X

200
X

X

X

X
X
X
X
X

Valve Adjusting Screw

X

Locknut Wrench

T71P-6549-B

Valve Spring Compressor

T65P-6513-A

Valve Spring Compressor

T71P-6513-A

Air Adapter and Hose-Valve Holdup

TOOL-6513-ABA

6513-AB

Compressor-Tappet Bleed-Down

TOOL-6513-AC

6513-AC

Valve and Clutch Spring Tester

TOOL-6513-DD

6513-DD

Valve Spring Compressor

TOOL-6513-H

6513-H

Rocker Arm Stud Kit

T62F-6A527-B

200
400

X

X

X

X

X
X
X

X
X
X

X

X
X
X
X

X

Rocker Arm Stud Installer
(Supplements T62F-BA527-B)

T65P-6A527-A

Hydraulic Tappet Bleed-Down Tool

T70P-6564-A

X

Cam Lift and Push Rod Stroke
TOOL-6565

6565

X

X

X

X

X

X

Cup Shaped Adapter to TOOL-6565

TOOL-6565-AB

6565-AB

X

X

X

T62F-6565-A

6513-HH

X
X

X

Valve Spring Compressor

X
X

Valve Spring Compressor

T71P-6565-A

X

T71P-6603-A

X
X

X

X

X

X

X

X

Dial Indicator (1-inch range)
Use with Bracket from TOOL-4201-C

Belt Tension Bolt Tool and
Oil Pump Remover/Installer
Crankcase Ventilation System
Tester (Kit)

X

C8AZ-6B627-A

X

Cylinder Block Front Cover
Oil Seal Replacer Adapter

T60K-6700-A

6700-C

200

T58P-6700-B

6700-B

250

Cylinder Block Front Cover
Oil Seal Replacer-Adapter
Use with T53L-200-A
Front Cover Oil Seal Replacer

T68P-6700-A

Crankshaft Rear Oil Seal Forming Tool

T60K-6701-A

Crankshaft Rear Seal Replacer

T62F-6701-A

Crankshaft Rear Seal Replacer

T65P-6701-A

Crankshaft Rear Seal Replacer

T68P-6701-A

Fibre Block for 6701 Tools

T58P-6701-AC

Crankshaft Rear Oil Seal Replacer

T71P-6701-A

Auxiliary Shaft Bearing Replacer

T57T-7003-AF

Clutch Pilot Bushing Installer

T70P-7137

Clutch Disc Pilot

T58P-7563-A

Clutch Pilot Bearing Replacer

TOOL-7600-H

Clutch Pilot Bearing Replacer

T65L-7600-A

Belt Tensioner Adjusting Tool

T63L-8620-A

Camshaft Timing Check Tool

T71P-8620-A

Valve Stem Seal Installer

VS1T-1

Rocker Arm Stud Driver

T69P-6049-D

Crankshaft Timing Gear Remover

T73P-6306-A

Valve Stem Seal Installer

T73P-6571-A

Decel Valve Adjusting Tool

T73P-9K809-A

X
200

X

200

X
X

X

X
X
X
7600-H

X

X
X
X
X

X
X

X
X

351W

x
X

X
X

X
X
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DESCRIPTION

ENGINE
The 1600 cc engine (Fig. 1) is a four
cylinder, in-line, overhead valve unit
operating on the four stroke cycle with
cross-flow cylinder head and bowlinpiston combustion chambers.
The cylinder bores are machined
directly in the cast iron cylinder block,
which is cast integral with the upper half
of the crankcase, and are provided with
full length water jacketing.
The cast iron crankshaft runs in five
large diameter main bearings fitted with
steel-backed copper/lead or lead/
bronze bearing liners in the 1600 cc.
End-play and thrust are controlled
by half-thrust washers located in the
cylinder block on either side of the
center main bearing.
Seals pressed in the front cover and
the rear oil seal carrier prevent oil leaks
from the front and rear of the
crankshaft. The front seal runs on the
pulley hub while the rear seal runs on
the crankshaft flange itself. A caged
needle roller pilot bearing is pressed into
the end of the crankshaft.
The connecting rods are H section
forgings having separate big end caps
attached by two bolts and located by
hollow dowel pins. Connecting rod
bearing liners are steel-backed copper/
lead or aluminum/tin. The piston pin
ends have steel-backed bronze bushings.
Solid skirt aluminum alloy pistons
with two compression and one oil
control ring situated above the piston
pin bore are used. The combustion
chamber is machined in the piston
crown. The piston pins are fully floating
and are retained in position by eyelet
type snap rings installed in grooves at
each end of the piston pin bore.
The camshaft is driven at half engine
speed by a single row chain and
sprockets from the crankshaft. This
timing chain is automatically tensioned
by a snail cam, bearing against a pivoted
tensioner arm. A skew gear and an
eccentric, machined integral with the

A3330-C

FIG. 1 1600 cc Engine—Side View

camshaft, drive the distributor, oil
pump and the fuel pump. A thrust plate
is bolted to the cylinder block front face
and located between the front bearing
journal and the sprocket flange that
retains the camshaft.
Overhead valves are mounted
perpendicular to the cast iron cylinder
head in integral valve guides and are
operated by rocker arms, push rods and
tappets from the camshaft. The rocker
arms are mounted on a shaft supported
by four mounting posts bolted to the
cylinder head. Valve clearances are
adjusted by means of self-locking screws
provided in the rocker arms.
A cast iron flywheel is mounted on
the crankshaft flange. The drive for the
starter motor is provided by a steel ring
gear s h r u n k onto the flywheel
periphery.
The oil pan is a steel stamping and
has a sump for the lubricating oil. The
engine lubrication system is the force
feed type incorporating a full flow oil

filter. The oil pump, which is mounted
externally on the engine, may be of the
eccentric bi-rotor type or the sliding
vane type. Both types of pump
incorporate a non-adjustable plunger
type relief valve.
An oil filter cap is located in the
rocker cover. Crankcase ventilation is
controlled by a closed positive system.
Three-point mounting for the engine
and transmission assembly, on rubber
insulators, is provided.
IMCO (IMPROVED
COMBUSTION) SYSTEM
With this system, the emission of
exhaust gases is controlled by improving
combustion during deceleration from
the higher speed ranges. It is during this
period, with a conventional system, that
the hydrocarbon and carbon monoxide
emission is very high due to poor
combustion of the low mass of fuel and
air entering the cylinders.
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ADJUSTMENTS

Valve
Model

VALVE CLEARANCE

Intake

Exhaust

Cold

0.008-0.010 in.

0.018-0.020 in.

Hot

0.010 in.

1600cc

To check valve clearances turn the
crankshaft until the valves in the first
column are fully open (Fig. 2). The
valves shown in the second column may
then be checked and adjusted as
required (Fig. 3).
To adjust a valve clearance set the
adjusting screw to the required position
using a 7/16 inch box end wrench or
socket (Fig. 4). Do not use an open
wrench.
The design of the adjusting screw
incorporates a self locking arrangement
which eliminates the locking nut.
Valves Open

Condition

0.01 ' in.

FIG. 3 Valve Adjustment Clearances

RENCH

Valves To Adjust

1 and 6

3 and 8

2 and 4

5 and 7

3 and 8

land 6

5 and 7

2 and 4
CA1115-A

FIG. 2 Valve Opening Sequence

A 3339-A

FIG. 4 Adjusting Valve Clearance

REMOVAL AND INSTALLATION
When installing nuts or bolts that
must be torqued (refer to the end of this
Part for torque specifications), oil the
threads with light weight engine oil. Do
not oil threads that require oil-resistant
or water-resistant sealer.
ENGINE ASSEMBLY
Removal
1. Remove the hood.
2. Disconnect the battery lead and
ground wire.
3. Drain the cooling system by opening
the drain cock on the radiator and
then remove the coolant drain plug
from the engine cylinder block.
Store the coolant if it is to be used
again.
4. Disconnect the radiator hoses at the
engine and then remove the radiator.
5. Disconnect the hot air pipe at the air

cleaner and remove the air cleaner
assembly.
6. Disconnect the heater hose from the
water pump and from the intake
manifold.
7. Disconnect the accelerator linkage
from the carburetor.
8. Disconnect the temperature gauge
and oil pressure gauge sender unit
leads and alternator leads.
9. Remove the exhaust pipe clamp
bolts and disconnect the exhaust
pipe from the manifold. Remove the
hot air pipes from the manifold,
where applicable.
10. Disconnect the fuel intake pipe from
the fuel pump.
11. Disconnect the distributor high and
low tension leads from the coil and
the high tension leads from the spark
plugs. Remove distributor cap.

12. Jack up the front of the car and fit
safety stands.
13. Disconnect the starter motor cable
Remove the starter motor attaching
bolts and remove the starter.
14. Remove the clutch housing lower
bolts and remove the cover.
15. Remove the safety stands and jack
from beneath the car.
16. Remove the clutch housing to
engine bolts.
17. Install lifting brackets, Tool T70P6000. Support the engine on suitable
tackle.
18. Disconnect the engine mountings
from the front crossmember.
19. Suitably support the transmission.
20. Pull the engine forward until free of
the transmission, then lift it from the
engine compartment.
21. Drain the engine oil.
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Installation
1. Transfer the lifting brackets to the
new engine.
2. Position the engine assembly in the
engine compartment and engage the
clutch with the main drive gear.
Make sure that the flywheel upper
cover is located on the dowels.
3. Secure the engine front mountings to
the front crossmember.
4. Position the engine to clutch
housing bolts. Make certain that the
engine ground wire is secured by the
top left bolt.
5. Remove the engine lifting tackle and
brackets.
6. Connect the fuel line to the fuel
pump.
7. Install the distributor cap and
connect the high and low tension
leads to the coil and the high tension
leads to the spark plugs.
8. Connect the alternator leads and the
temperature gauge and the fuel
pressure gauge sender unit leads.
9. Connect the exhaust pipe and
tighten the clamp bolts.
10. Connect the accelerator linkage to
the carburetor.
11. Connect the heater hoses. Connect
the automatic choke hoses.
12. Install the radiator and connect the
hoses.
13. Make sure that the coolant drain
cock in the radiator is closed and
that the coolant drain plug in the
cylinder block is installed. Refill the
cooling system.
14. Install the air cleaner on the
carburetor and connect the hot air
supply pipe at the air cleaner and the
exhaust manifold.
15. Jack up the front of the car and fit
safety stands.
16. Install the starter motor and connect
the starter-motor cable.

17. Install the clutch lower housing
cover and all the clutch lower
housing bolts.
18. Jack up the car, remove the stands,
lower car to the ground and remove
the jack.
19. Connect the battery lead and ground
wire.
20. Refill the engine oil pan with
approved engine oil.
21. Start the engine and adjust the
ignition timing as required. Adjust
the carburetor, idle speed and fuel
air mixture to specifications. Check
for leaks.
22. Install the hood.
ENGINE MOUNTS
The engine and transmission
assembly has a three-point mounting on
bonded rubber insulators (Fig. 5). The
two front insulators are of the
restraining stud type mount. They
consist of a rubber block held in place
with a stud to prevent excessive
movement of the engine and still
cushion it to absorb engine noise and
vibration. The single rear insulator is
secured to a pad on the transmission
extension housing and consists of a
bonded rubber block mounted between
the transmission and the crossmember.
The crossmember is bolted to the car
underbody.
ENGINE FRONT SUPPORTS

Removal
1. Remove the insulator to lower
support bracket attaching nut and
flat washer.
2. Raise engine slightly using a jack
and block of wood under the oil pan.
Remove the three nuts attaching the
insulator upper support bracket to
the engine.
NUT-20-30 FT-LB

SUPPORT BRACKET
6046-R-6B071L

3. Remove the bracket and insulator
assembly.
Installation
1. Place the insulator upper support
bracket and insulator in position.
Attach bracket to engine using the
t h r e e n u t s and t o r q u e to
specification.
2. Lower engine while guiding lower
insulator stud into lower support
bracket. Install flat washer and
a t t a c h i n g n u t . T o r q u e to
specification
ENGINE REAR SUPPORT

Removal
1. R e m o v e t h e i n s u l a t o r t o
crossmember nut and flat washer.
2. Support the transmission with a
suitable jack to remove weight from
the supporting crossmember.
3. Remove the nut(s) and bolt(s)
attaching the crossmember to the
tunnel support and remove the
crossmember.
4. Remove the attaching bolt(s) and
lock washer(s) holding the insulator
upper support bracket to the
transmission and remove the
insulator-bracket assembly.
5. Remove the nut attaching insulator
to bracket.
Installation
1. Attach insulator to bracket, index
nib in locating hole and torque nut
to specification.
2. Position the assembled upper
insulator support bracket and
insulator to the transmission.
3. Install upper insulator support
bracket attaching bolt(s) and
washer(s). Torque to specification.
4. Position crossmember to tunnel
s u p p o r t b r a c k e t and i n s t a l l
attaching bolts and nuts. Torque to
specification.
BRACKET-STD TRANS
INSULATOR-6068

NUT-20-30 FT-LB

BOLT-40-60 FT-LB
NUT-20-30 FT-LB

Y
INSULATOR-6038

CROSSMEMBER-5059
BOLT-12-24 FT-LB

NUT-20-30 FT-LB

FLAT WASHER
NUT-20-30 FT-LB

ENGINE FRONT MOUNT

FIG. 5 Engine Mounts

ENGINE REAR MOUNT

A3441-C
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5. Lower jack and remove. Install
insulator to crossmember attaching
nut and torque to specification.
CRANKCASE VENTILATION
SYSTEM
R e m o v a l and
procedures.

Installation

VALVE ROCKER ARM COVER
AND ROCKER ARM
Removal
1. Open hood and cover the fenders.
2. Remove the air cleaner from the
carburetor.
3. Disconnect the spark plug leads,
remove them from the clips on the
rocker cover and position aside.
4. Remove the rocker cover attaching
screws, remove the rocker cover and
discard the gasket.
5. Remove the rocker arm shaft
attaching bolts evenly and lift off the
rocker arm shaft assembly (Fig. 6).

PUSH ROD
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KER SHAFT ASSEMBLY

2. Assemble the rocker arm shaft. The
bolt hole in the rocker arm shaft
support must be on the same side as
the adjusting screw in the rocker
arm. The rocker arms are right and
left handed, the rocker pads being
inclined towards the support. Install
the cotter pins with the heads
upwards and bend over the legs to
secure.
3. Lubricate the valve stem tips, rocker
arm pads and the push rod ends with
Lubriplate or equivalent. Position
the rocker shaft assembly on the
cylinder head (Fig. 6) engaging the
push rods with the adjusting screws.
Install and tighten the bolts evenly
to specifications
4. Adjust the valve clearance to
specifications.
5. Ensure that the mating surfaces on
the cylinder head and rocker cover
are free from all traces of the old
gasket material.
6. Position the rocker cover and gasket
on the cylinder head and secure with
the attaching screws. Torque the
screws to specifications.
7. Locate the spark plug leads in the
rocker cover clips and re-connect
them to their respective plugs.
8. Install the air cleaner.
VALVE PUSH ROD

A 3340-B

FIG. 6 Removing or Installing Rocker
Arm Assembly

6. Remove the cotter pin from one end
of the shaft and slip the flat washer,
crimped washer and second flat
washer off the shaft. The rocker arm
shaft supports, rocker arms and
springs can now be removed from
the shaft.
7. Remove the plugs from the rocker
shaft ends by drilling a hole in one
plug. Insert a long rod through the
drilled plug and knock the opposite
plug out of the shaft. Remove the
drilled plug in the same manner.
8. Clean the component parts of the
shaft assembly in any suitable
degreasing fluid.
Installation
1. Refit new plugs to the rocker shaft
ends.

Removal
1. Remove the rocker shaft bolts
evenly and lift off the rocker arm
shaft assembly.
2. Remove the push rods from their
locations and keep them in their
correct order.
Installation
1. Lubricate both ends of the push rods
with Lubriplate or equivalent and
install them in their respective bores.
2. Lubricate the valve stem tips and the
rocker arm pads with Lubriplate or
equivalent and position the rocker
arm shaft assembly on the cylinder
head, engaging the push rods with
the adjusting screws. Tighten the
bolts evenly to specifications.
3. A d j u s t t h e v a l v e l i f t e r s to
specifications.
INTAKE MANIFOLD
Removal
1. Raise the hood and fit fender covers.
2. Partially drain the cooling system.
3. Remove the air cleaner.
4. Disconnect the throttle shaft from
the carburetor throttle lever.
5. Disconnect the fuel line and the
distributor vacuum line from the
carburetor.
6. Remove the thermostatic spring and

water outlet housing.
7. Disconnect the water outlet hose
and the crankcase ventilation hose
from the intake manifold.
8. Disconnect the decel valve to
carburetor pipe (if so equipped) at
the carburetor.
9. Remove the attaching nut and bolts
and remove the intake manifold.
10. Remove the gasket.
11. If a new manifold is to be installed,
transfer all necessary components to
the new manifold.
12. A special tool will have to be
fabricated to remove and replace the
distributor vacuum adaptor. Cut a
piece of steel pipe with a 0.468 inch
outside diameter to a length of 3
inches. Insert a short bolt with a
hexagon head into one end of this
pipe and weld in position. Then cut
two diametrically opposite slots
0.094 inch wide, 0.125 inch deep
into the other end.
Installation
1. If a new manifold is being installed,
locate the decel valve securing the
nut over the adapter and install the
adapter, using the special tool.
Torque it to specification.
2. Position the decel valve against the
adapter face, engage and tighten the
securing nut, with the valve held
vertical, to specifications.
3. Apply a water resistant sealer to
both sides of the gasket around the
water port and position it on the
cylinder head.
4. Install the intake manifold and
tighten the nuts and bolts evenly to
specifications.
5. Connect the water hose and the
crankcase ventilation hose to the
intake manifold.
6. Connect the distributor vacuum line
and the fuel supply line to the
carburetor.
7. Connect the decel valve (if so
equipped) to the carburetor.
8. Connect the throttle lever.
9. Install the thermostatic spring and
water housing. Locate the spring in
the center slot and align the housing
marks before tightening the screws.
10. Install the air cleaner assembly.
11. Refill the cooling system with the
recommended coolant.
12. Remove fender covers and lower the
hood.
EXHAUST MANIFOLD
Removal
1. Raise the hood and fit fender covers.
2. Suitably support the front muffler
pipe, remove the two nuts attaching
the manifold to the muffler pipe
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flange and separate the joint.
3. Disconnect the hot air pipe from the
air cleaner at the manifold.
4. Remove the bolts and nuts attaching
the exhaust manifold to the cylinder
head and discard the gaskets.
5. Clean all mating surfaces of gasket
material.
6. If the manifold is to be replaced,
remove the heat shroud and transfer
to new manifold.
Installation
1. Position the center gasket on the
studs, ensuring that it is the correct
way up and locate the manifold on
the studs.
2. Position the other gaskets between
the manifold flanges and cylinder
head, fit the nuts and bolts and
tighten evenly to specifications.
3. Position the two manifold and
muffler pipe flanges together and
secure with two nuts.
4. Connect the hot air pipe at the
manifold.
5. Start engine and check for leaks.
6. Remove fender covers and close the
hood.
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or gasket surface can occur.

Installation
1. Clean all gasket material from the
mating surfaces and position the
cylinder head gasket on the cylinder
block.
2. Position the cylinder head and
install the cylinder head bolts.
Tighten the bolts down evenly in
s e q u e n c e and in s t e p s to
specifications.

CYLINDER HEAD

Do not lay the cylinder head flat on
its face as damage to the spark plugs

VALVE SPRING, RETAINER AND
STEM SEAL

The valves, which have 45 degree
seats, are mounted vertically in the
cylinder head, the intake valve head
diameter being larger than the exhaust.
The valve positions are: Intake 2, 3, 6
and 7 and Exhaust 1, 4, 5 and 8.
Under no circumstances should the
faces of aluminized intake valves be
ground or the valves lapped in as this
will remove the diffused aluminum
coating and reduce the valves wear and
heat resistant properties. If the valve
faces are worn or pitted it will be
necessary to install new valves and to
resurface the valve seats or,
alternatively, lap the seats using dummy
valves. The exhaust valves may be
lapped in or the faces ground if required.
Intake and exhaust valves can be
obtained with standard, 0.003 inch
oversize or 0.015 inch oversize valve
stems.
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CYLINDER HEAD REMOVED

FIG. 7 Cylinder Head Bolt
Tightening Sequence

CYLINDER HEAD

Removal
1. Disconnect the hot air and
crankcase ventilation hoses at the air
cleaner and remove the air cleaner
from the carburetor.
2. Disconnect the fuel line at the fuel
pump and carburetor.
3. Drain the coolant.
4. Disconnect the spark plug wires
from the plugs and position out of
the way.
5. Disconnect the heater and vacuum
hoses at the intake manifold.
Disconnect the hoses at the choke
housing.
6. Disconnect the wire from the
temperature gauge sending unit.
7. Detach the exhaust pipe and move
clear of the cylinder head.
8. Disconnect the throttle linkage and
the distributor vacuum advance pipe
from the carburetor.
9. Remove the thermostat housing,
pull to one side and remove the
thermostat.
10. Remove the rocker arm cover and
gasket.
11. Remove the rocker arm shaft bolts
evenly and lift off the rocker arm
shaft assembly.
12. Lift out the push rods from their
locations and keep them in their
correct order.
13. Remove the cylinder head bolts and
lift off the cylinder head and gasket.
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3. Lubricate both ends of the push rods
with Lubriplate or equivalent and
install them in their respective bores.
4. Install the rocker arm shaft
assembly to the cylinder head,
locating the push rods on the
adjusting screws. Tighten the bolts
evenly to specifications.
5. Adjust the valve clearances.
6. Connect the exhaust pipe.
7. Connect the distributor vacuum
advance line and the throttle linkage
to the carburetor. Connect the
vacuum line to the intake manifold.
8. Connect the wire to the temperature
gauge sender unit.
9. Connect the heater and vacuum
hoses to the intake manifold.
Connect the hoses to the choke
housing.
10. Locate the thermostat in its bore in
the cylinder head and install the
gasket and thermostat housing.
11. Refill the cooling system.
12. Connect the ignition wires to the
spark plugs in the correct firing
order.
13. Readjust the valve clearances to
specification
14. Install the rocker arm cover.
15. Install the air cleaner to the
carburetor and connect the
crankcase ventilation and hot air
hoses to the air cleaner.
16. Adjust the carburetor idle speed and
mixture settings.

Removal
1. Remove the exhaust manifold and
the spark plugs.
2. With the cylinder head face on a flat
surface, compress the valve spring.
Remove the valve spring retainer
locks, release the spring and remove
the spring and retainer.
3. Remove the seal from the valve
guide boss and withdraw the valve.
Installation
1. Install a new valve stem seal to the
stem with the open end to the head.
The seal is retained by a snap ring
over the valve guide boss.
2. Check the valve seat run-out, the
valve face run-out and the valve
spring tension.
3. Place the cylinder head face down
on a flat surface and position the
valve spring and retainer over the
valve stem.
4. Compress the valve spring. Locate
the retainer locks in the valve stem
grooves and slowly release the
spring compressor to engage the
collets in the retainer tapers.
CYLINDER HEAD INSTALLED

Removal
1. Disconnect the hot air hose and the
crankcase ventilation hose at the air
cleaner and remove the air cleaner
from the carburetor.
2. Disconnect the spark plug wires
from the plugs and position out of
way.
3. Remove the rocker arm cover and
gasket.
4. Remove the rocker arm shaft bolts
evenly and lift off the rocker arm
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shaft assembly.
5. Lift the pushrods from their
locations and keep them in their
correct order.
6. Remove the spark plugs.
7. Suitably support the appropriate
valve (Fig. 8) with air pressure.
8. Compress the valve spring, using
Tool No. T70P-6049-A. Remove the
valve spring retainer locks. Release
the spring compressor, remove the
valve spring, retainer and the valve
stem oil seal.
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gasket and torque the attaching
screws to specification.
12. Connect the spark plug leads in the
correct firing order.
13. Connect the crankcase ventilation
hose to the air cleaner, fit the air
cleaner assembly to the carburetor.
Connect the hot air pipe to the air
cleaner.
VALVE LIFTER

The valve lifters can only be
removed from the crankcase after
removing the camshaft.

2.
3.
4.
5.
6.
7.
8.
9.

WATER PUMP

FIG. 8 Compressing Valve
Spring—In-Chassis

Installation
1. Install a new valve stem seal over the
valve stem with the open end towarA
the head. The valve stem seals are
positively located to the valve guide
by a small snap ring.
2. Position the valve spring and
retainer over the valve stem.
3. Compress the valve spring using
Tool No. T7OP-6049-A. Position
the valve spring retainer locks in the
valve stem grooves and slowly
release the spring to engage the locks
in the retainer.
4. Remove the air hose and adaptor.
5. A d j u s t valve c l e a r a n c e s to
specification.
6. Install the rocker arm cover.
7. Install the spark plugs and connect
the ignition wires to the spark plugs
in the correct firing order.
8. Start the engine and run until engine
reaches normal operating
temperatuic.
9. Disconnect the ignition wires from
spark plugs and remove the rocker
arm cover.
10. Re-adjust the valve clearances (hot)
to specifications.
11. Install the rocker cover with a new

Removal
1. Open the hood and cover the
fenders.
2. Drain the cooling system.
3. Loosen the clamps and remove the
lower hose from the water pump.
4. Disconnect the heater hose from the
water pump.
5. Loosen the alternator adjusting and
mounting bolts. Pivot the alternator
towards the engine and remove the
drive belt.
6. Remove the fan and pulley attaching
bolts. Remove the fan and pulley.
7. Remove bolts securing water pump
to cylinder block and remove the
pump and gasket.
Installation
1. Make sure that the mating faces of
cylinder block and pump are clean.
2. If new pump is being installed,
transfer heater hose connection to
new pump.
3. Position the pump and gasket on the
cylinder block and secure with the
attaching bolts.
4. Connect the heater hose to the water
pump and tighten clamp.
5. Position lower hose on water pump
and tighten the clamp.
6. Position the pulley and fan and
secure with bolts. Torque the bolts
to specification.
7. Position drive belt over crankshaft,
fan and alternator pulley and adjust
the belt tension to specifications
using Tool No. T63L-8620-A.
Tighten the alternator mounting and
adjusting bolt to specifications.
8. Refill radiator and install cap. Start
the engine and check for leaks.
9. Remove the cover and close the
hood.
CYLINDER FRONT COVER AND
TIMING CHAIN
Removal
1. Drain the engine coolant by opening
the drain cock on the radiator and

removing the drain plug in the
cylinder block.
Disconnect the radiator hoses at the
engine.
Remove the radiator.
Remove the fan belt and then
remove the fan and the water pump
pulley.
Remove the water pump.
Remove the crankshaft pulley, using
a suitable puller.
Remove the front cover.
Remove the crankshaft oil slinger.
Remove the camshaft sprocket
retainer and bolts.
Remove the timing chain Pensioner
and bolts. Remove the camshaft
sprocket, and disconnect the timing
chain.

Installation
1. Position the timing chain over the
camshaft and crankshaft sprockets
so that the timing marks are aligned
when the sprocket is installed (Fig.
9). Tighten the bolts to specification,
then bend up the locking tabs.
2. Install the oil slinger on the
crankshaft. Install the camshaft
sprocket retainer and bolts. Torque
the bolts to specifications. Install the
timing chain tensioner.
3. Position the gasket, portions of oil
pan gasket, if necessary, and the end
seal on the front cover with an oil
resistant sealer at the ends. Align the
cover in position with Tool No.
T70P-6150 (Fig. 10). Tighten the
a t t a c h i n g b o l t s evenly to
specification and remove the aligner
tool. Tighten the oil pan bolts to
specification.
4. Position the crankshaft; pulley
aligning the pulley slot with the
c r a n k s h a f t key. Tighten the
attaching bolt to specifications.
5. Install the water pump and torque
the attaching bolts to specification.
6. Install the water pump pulley and
fan. Install the fan belt and adjust
t h e t e n s i o n of t h e b e l t to
specifications using Tool T63L8620-A.
7. Install the radiator.
8. Install the radiator upper and lower
hoses and tighten the clips.
9. Refill the radiator.
10. Start engine and check for oil and
water leaks.
FRONT OIL SEAL
Removal
The oil seal can be removed, after
first removing the front cover, by
supporting the cover around the seal
and driving the seal out from the rear as
shown in Fig. 11.
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TIMING CHAIN TENSIONER
TIMING
CHAIN

CRANKSHAFT GEAR
T I M I N G MARK

FIG. 12 Timing Chain Tensioner

A3352-A

FIG. 9 Valve Timing Marks

2. Position the tensioner and replace
the two bolts.
3. Replace the cylinder front cover
using Tool T70P-6150 (Fig. 11).

REMOVING SEAL

INSTALLING SEAL

Tool-T70P-6150

Too/-T70P-6750

A3399-B

FIG. 10 Aligning Front Cover Oil
Seal
Handle Attaching
Bolt

Installation
1. Drive a new seal into the housing
with Tool T70P-6150, again from
the rear, while supporting the cover
around the seal.
2. When f i t t i n g the cover it is
important that the oil seal is aligned
concentrically with the crankshaft
and pulley boss with Tool No. T70P6150 (Fig. 10).
The oil level dipstick tube is pressed
into the front cover and its upper end
must be 4 29/32 inches vertically above
the front cover bottom face.

Cover Support

FIG. 11 Removing and Installing Front Cover Oil Seal

TIMING CHAIN TENSIONER
Removal
1. Remove the cylinder front cover.
2. Remove the timing chain tensioner
and tensioner arm by removing the
two attaching bolts (Fig. 12).
Installation
1. Locate the tensioner arm on the
pivot pin.

CAMSHAFT AND/OR VALVE
LIFTERS
Removal
1. Remove the engine assembly and
remove the engine mountings.
2. Position the bracket Tool No. T70P6000 and mount the engine on a
stand Tool No. 200A. Remove the
lifting brackets.
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3. Disconnect the fuel line at the fuel
pump.
4. L o o s e n t h e a l t e r n a t o r b e l t
adjustment and remove the belt.
5. Remove the fan and water pump
pulley.
6. Remove the oil and fuel pumps from
the cylinder block.
7. Remove the rocker arm cover
attaching screws and remove the
cover. Clean all gasket material from
rocker arm cover and cylinder head.
8. Remove the distributor from the
cylinder block.
9. Remove the rocker arm shaft
support bolts evenly and lift off the
rocker arm shaft.
10. Lift the push rods from their
locations in the cylinder block,
taking care to keep them in their
correct order.
11. Invert the engine on the stand and
remove the oil pan and gaskets.
12. Remove the dipstick, crankshaft
pulley using a suitable two-jaw
puller, the front cover and oil
slinger.
13. Remove the timing chain tensioner
assembly.
14. Remove the camshaft sprocket and
timing chain.
15. With the engine inverted, remove
the camshaft thrust plate and
remove the camshaft.
16. If necessary, remove the tappets
from their locations in the cylinder
block.
Installation
1. Install a new front cover oil seal,
using remover/replacer Tool No.
T70P-6150 (Fig. 11).
2. Install the tappets, if removed.
3. Install the camshaft and fit the
thrust plate in the camshaft groove.
Tighten the attaching bolts to
specification and bend up the
locking tabs.
4. Check the camshaft end play with a
feeler blade between the thrust plate
and camshaft flange. This should be
between 0.0025 and 0.0075 inch.
5. Locate the timing chain on the
camshaft sprocket and fit the
camshaft sprocket with the timing
mark adjacent to the one on the
crankshaft sprocket. Tighten the
attaching bolts to specification and
bend up the locking tabs.
6. Locate the tensioner arm on the
pivot pin and install the timing chain
tensioner.
7. Install the oil slinger on the
crankshaft.
8. Position the gasket on the front
cover with an oil resistant sealer at
the ends, align the front cover with
Tool No. T70P-6150 and tighten the
bolts evenly to specification before
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removing the aligner.
9. Position a new gasket on the block
flange using an oil resistant sealer
compound at each end. Position the
end seals chamfered ends into the
groove, again using an oil resistant
sealer at the ends and refit the oil
pan. Tighten the oil pan bolts to the
correct torque and in sequence.
10. Install the dipstick.
11. I n s t a l l the crankshaft pulley
aligning the pulley slot with the
crankshaft key. Tighten the pulley
attaching bolt to specification.
12. Install and time the distributor.
13. Position a new gasket on the oil
pump mounting flange and install
the oil pump and filter assembly.
Tighten the attaching bolts to
specificatiion.
14. Position a new gasket to the fuel
pump flange and insert the rocker
arm through the slot in the block
wall so that the arm lies on the
camshaft eccentric. Secure the fuel
pump to the cylinder block with two
spring washers and bolts, tightening
the bolts evenly to specifications.
15. Lubricate push rod ends, valve stem
tips and rocker pads with Lubriplate
or equivalent. Install the push rods
in their respective bores and install
the rocker arm shaft assembly,
making sure that the cupped ends of
the push rods engage the adjusting
screws. Tighten the rocker arm shaft
a t t a c h i n g b o l t s e v e n l y to
specification.

FIG. 13 Engine Lifting Brackets
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16. Adjust the valve clearances to
specification.
17. Connect the distributor vacuum
advance line to the carburetor and
the vacuum retard line (larger
diameter) to the intake manifold.
18. Install the water pump pulley and
fan. Position the alternator drive
belt on the pulley and adjust i:he belt
tension to specifications. Connect
the fuel line from the carburetor to
the fuel pump.
19. Position the lifting brackets Tool
No. T70P-6000 (Fig. 13) and
remove engine from stand and
adaptor.
20. Connect the engine mounting and
bend up locking tabs.
21. Install the engine assembly in the
vehicle.
22. Start the engine and check for oil
and water leaks.
23. Re-adjust the valve clearances (hot)
to specification.
24. Install the rocker arm cover and a
new g a s k e t and s e c u r e with
attaching screws and torque to
specifications.
25. Connect the crankcase emission
hose to the air cleaner, install the air
cleaner assembly to the carburetor
and, where applicable, reconnect the
hot air hose.
26. Start engine, adjust the ignition
timing, if necessary.
27. Adjust the carburetor idle speed and
fuel-air mixture to specifications.
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FLYWHEEL AND RING GEAR

OIL PAN

The flywheel ring gear is located in
a retention groove and can be removed
by cutting between two adjacent teeth
with a hack saw and splitting the gear
with a chisel. In no circumstances
should pressure be applied in an attempt
to remove the ring gear for repositioning
on the flywheel.
When installing the ring gear it must
be heated evenly to a temperature not to
exceed 600 degrees F. or the ring gear
wear resistant properties will be
destroyed. If the ring gear is heated by
a direct flame place the ring gear on a
bed of fire bricks and then play the flame
in a circular motion onto the bricks
about 1 1/2 inches from the inside of the
gear until it reaches the required
temperature. The correct temperature
can be detected by using a special type
of temperature sensitive crayon, or
alternatively by polishing a section of
the ring gear and heating until it turns
dark blue. Fit the ring gear with the
chamfers on the leading faces of the gear
teeth relative to the direction of
rotation. Allow the ring gear to cool
naturally in air. Do not quench.

Removal
1. Drain the crankcase.
2. Remove the oil level dipstick.
3. Disconnect the battery.
4. Disconnect the throttle linkage from
the carburetor.
5. Disconnect the steering cable from
the rack and pinion.
6. Disconnect the rack and pinion from
the crossmember and move it
forward to provide clearance for
removing the oil pan.
7. Remove the three bolts and remove
the starter motor.
8. Remove the left bottom bolt from
the lower rear cover. Remove the
cover.
9. Remove the oil pan attaching bolts
and remove the pan and gasket.
10. Remove the oil pump and inlet tube
as an assembly.
Installation
1. Clean the oil pump inlet tube and
screen assembly.
2. Clean the gasket surfaces of the
block and oil pan. Be sure to clean
the seal retainer grooves in the
cylinder front cover and the rear
main bearing cap. The oil pan has a
two-piece gasket. Coat the block
surface and the oil pan gasket
surface with oil-resistant sealer.
Position the oil pan gaskets on the
cylinder block.
3. Position the end seals with the
chamfered ends into the grooves,
again using an oil resistant sealer.
Position the oil pan and tighten the
bolts evenly to specifications
following first the alphabetical, then
the numerical sequences shown in
Figure 15.
4. Position the lower rear cover.
Replace and tighten the bolt.
5. Clean and install the starter motor,
securing it with the three bolts.
6. Position the rack and pinion and
torque the a t t a c h i n g bolts tr
specification.
7. Connect the steering cable to The
rack and pinion.
8. Connect the throttle linkage to the
carburetor.
9. Connect the battery.
10. Refill the oil pan with the correct
grade of engine oil.
11. Start the engine and check for oil
leaks.

CLUTCH PILOT BUSHING
Removal
1. Remove the transmission from the
car.
2. Remove the clutch disc and pressure
plate.
3. Remove the pilot bushing from the
crankshaft.
Installation
1. Install the new pilot bushing with
Tool Nol T70P-7137 (Fig. 14).
2. Install the clutch disc and pressure
plate.
3. Install the transmission and drive
shaft in the car.
Tool-T70P-7137

2
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FIG. 14 Installing Clutch Pilot
Bushing
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A 3360-B

FIG. 15 Oil Pan Bolts Tightening
Sequence

has the full flow element type filter
bolted to a mounting flange integral
with the oil pump body.
Removal
1. Open the hood and fit fender covers.
2. Place a drain pan under the oil
pump.
3. Remove the three bolts attaching the
oil pump and filter assembly and
withdraw the assembly (Fig. 16).
4. Separate the oil filter from the oil
pump.
Installation
1. Position the oil filter to the oil pump
assembly.
2. Ensure the mating surfaces are clean
of old gasket material, then install
the oil pump and filter assembly on
the cylinder block, using a new
gasket together with an oil resistant
sealer and secure with the three
b o l t s . T i g h t e n t h e b o l t s to
specifications.
3. Check the oil level and add oil if
necessary.
4. Start the engine and check for oil
leaks.
5. Remove the drain pan, fender covers
and close the hood.

CYLINDER
BLOCK

OIL PUMP
The oil pump and filter assembly is
bolted to the right side of the cylinder
block and can be removed with the
engine in place. The oil pump, which is
driven by a gear on the engine camshaft,

3

OIL PUMP
ASSEMBLY

FIG. 16 Removing Oil Pump

A3 363-A
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CRANKSHAFT REAR OIL SEAL
Removal
1. Remove the right and left engine
mountings from the cylinder block.
2. Position the universal stand adaptor
and mount the engine on a stand
Tool No. 200-A or B.
3. Remove the pressure plate bolts
evenly and remove the pressure plate
and clutch disc.
4. Remove the flywheel.
5. Remove the oil pan and gaskets.
6. Remove the rear oil seal carrier.
Installation
1. Install a new crankshaft rear oil seal
using a remover/replacer Tool No.
T70P-6165 (Fig. 17).
2. Position a new gasket on the rear oil
seal carrier, using an oil resistant
sealer compound at the ends, and fit
the carrier to the block rear face
using aligner Tool No. T7OP-6165.
T i g h t e n the bolts evenly to
specifications and remove the
aligner.
3. Position new gaskets on the block
flange using oil resistant sealer at
each end. Position the end seals with
the chamfered ends into the grooves,
again using an oil resistant sealer
and refit the oil pan. Tighten the
bolts to the correct torque and in
sequence.
4. Locate the flywheel squarely upon
the crankshaft flange. Tighten the
bolts evenly to specifications.
5. Check the flywheel run-out using
the gauge Tool No. 4201-C at the
rim. The flywheel run-out should
not exceed specifications, using Tool
No. T70P-7137. Tighten the bolts
evenly to specification then remove
the disc locator.
6. Remove the engine from the stand
using the lifting brackets Tool No.
T70P-6000.
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7. Install the right and left engine
mountings to the cylinder block and
bend over locking tabs.
MAIN BEARINGS
Removal
1. Remove main bearing caps and
thrust washers. Keep the caps in
order so they can be installed in their
original positions.
2. Remove upper bearing liners from
the cylinder block and the lower
bearing liners from the caps.
3. Check caps and journals for damage.
4. Install new upper bearing liners in
the cylinder block, and new lower
bearing liners in the bearing caps.
5. Make sure that the journals and
bearings are free from dirt and
abrasive particles.
6. Fit the bearings using Plastigage as
detailed in General Engine Service.
Installation
1. Clean off the journals and liners.
2. Install the crankshaft thrust
washers.
3. Oil the bearing surfaces and install
the bearing caps in their original
positions, tightening the bolts to
specification.
CONNECTING ROD BEARINGS
Removal
1. Turn the crankshaft to allow
removal of number one connecting
rod cap. Partially remove the
connecting rod bolts two or three
turns and tap them to release the
cap. Completely remove the bolts
and remove the cap. Keep them in
order so they can be installed in their
original positions.
2. Remove the upper connecting rod
bearing from the connecting rod and

Handle

INSTALLING SEAL IN CARRIER

FIG. 17 Installing Crankshaft Rear Oil Seal
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the lower bearing from the
connecting rod cap.
Installation
1. Install the upper and lower bearing
liners in their appropriate locations.
2. Measure the bearing clearances
using Plastigage as detailed in
General Engine Service.
3. Install the connecting rod caps on
the connecting rods in their original
positions and tighten the bolts to
specifications.
PISTONS AND CONNECTING
RODS
The piston pins are selected to give
the correct fit in the piston pin bore and
bushing in the connecting rod. Pistons
are only supplied in service complete
with the piston pin, to ensure the correct
fit. The piston pins should not be
interchanged.
Three piston rings are fitted, two
compression and one oil control ring.
The lower compression ring is stepped
externally on the bottom face and the
upper ring is chrome plated and tapered
on the periphery. Both rings are marked
top and must be fitted correctly. The
upper ring, when new, has a reddish
brown compound on the outer edge. On
no account must this compound be
removed. The oil control rings have
narrow ring lands and may be fitted
either way. Pistons and rings are
available in 0.0025 inch, 0.015 inch and
0.030 inch oversizes.
Removal
1. Drain the engine oil.
2. Drain the cooling system.
3. Disconnect the battery.
4. D i s c o n n e c t the hot air and
ventilation hoses at the air cleaner
and remove the air cleaner from the
carburetor.
5. Disconnect the fuel line, the
distributor vacuum line and throttle
linkage from the carburetor.
6. Disconnect the plug leads and
position out of way.
7. Disconnect the hoses at the choke
housing.
8. Disconnect the temperature gauge
sender unit wire.
9. Disconnect the heater and vacuum
hoses at the intake manifold.
10. Remove the thermostat housing,
pull to one side and remove the
thermostat.
11. Remove the rocker arm cover and
gasket.
12. Remove the rocker arm shaft bolts
evenly and lift off the rocker arm
shaft assembly.
13. Lift the push rods from their
locations, keeping them in their
correct order.
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14. Disassemble the exhaust pipe and
move clear of the cylinder head.
15. Remove the cylinder head bolts
evenly. Lift off the cylinder head and
gasket. Do not lay the cylinder head
flat on its face as damage to the
spark plugs can occur.
16. With the handbrake applied, jack up
the front of the car and fit stands.
17. Remove the bolts of alternator
mounting bracket (which also
retains the transmission support
bracket).
18. Remove the starter motor bolts and
position away from crossmember.
19. Remove the engine front mounting
bolts.
20. P o s i t i o n the jack u n d e r the
transmission. Remove the oil pan
and gasket, adjusting the jack under
the transmission as necessary to
raise the engine.
21. Clean the oil pan and cylinder block
faces and remove the end seals.
22. Partially remove the bearing cap
bolts several turns and tap them to
release the cap. Completely remove
the bolts and remove the bearing
cap. Keep them in order so they can
be installed in their original
positions. Push the piston and
connecting rod out of the bore and
remove the aassembly.
Piston Selection
During engine manufacture the
cylinder bores and pistons are graded.
The piston grade number is marked on
the piston crown and, is stamped on the
push rod side of the cylinder block,
adjacent to the top face, during engine
assembly. Pistons selected and fitted to
correspond to the cylinder bore grading
thus have the correct working clearance
of 0.0013 to 0.0019 inch.
When selecting standard size
pistons, measure each cylinder bore at a
point 2 11/32 inches from the cylinder
block top face, across the axis of the
crankshaft and refer to the specification,
to determine the grade of piston
required. Select a standard Red or
standard Blue piston according to the
grade number found for the cylinder
bore. If necessary, hone the bore to
obtain the correct fit.
Installation
1. Position the bearing liners in the
connecting rods and end caps. Turn
the crankshaft as necessary to
fit
each connecting rod big end to the
crankpin, but do not fit the end cap.
2. Measure the bearing clearances
using the Plastigage method as
detailed in General Engine Service.
3. Clean all bearing surfaces of
Plastigage material. If necessary,
select new bearing liners to give the
correct clearances.

21-02-12

1600CC FOUR-CYLINDER ENGINE

4. Install the connecting rods on the
c r a n k p i n s and t i g h t e n the
c o n n e c t i n g rod b o l t s to
specifications.
5. Install the oil filter.
6. Position a new gasket on the block
flange, using oil resistant sealer at
each end. Install the end seals, with
the chamfered ends into the grooves,
again using an oil resistant sealer.
7. Install the oil pan and tighten the
bolts evenly to the correct torque
and in sequence.
8. Lower the engine to locate engine
mounting bolts in the crossmember,
secure with the two nuts and remove
the jack.
9. Clean and install the starter motor,
securing it with the two bolts.
10. Install the alternator, complete with
mounting bracket to the cylinder
block.
11 Jack the car up, remove the stands
and lower the car.
12. Locate the cylinder head gasket on
the cylinder block. Position the
cylinder head assembly and install
the cylinder head bolts. Tighten the
b o l t s evenly in sequence to
specifications.
13, Connect the temperature gauge
sender unit.
14. Locate the push rods in the push rod
bores in the correct order.
15. Position the rocker arm shaft
assembly to the cylinder head
engaging the push rods with the
adjusting screws. Tighten the bolts
evenly to specifications.
16. Adjust the valve clearances.
17. Connect the exhaust pipe.
18. Connect the heater hoses, the
crankcase ventilation hose and the
distributor vacuum retard line to the
intake manifold.
19. Connect the fuel line and distributor
vacuum advance pipe.
20. Connect the throttle linkage to the
carburetor and connect the hoses to
the choke housing.
21. Install the thermostat, thermostat
housing and new gasket on the
cylinder head.
22. Connect the spark plug to their
respective plugs.
23. Install the fan belt and adjust the
belt tension to specifications by
using a belt tensioning tool.
24. Refill the cooling system.
25. Connect the battery.
26. Install the rocker arm cover.
27. Refill the oil pan with the correct
grade of oil.
28. Run engine and check for oil and
water leaks.
29. Remove the rocker arm cover. Clean
the gasket material from the cover
and from the cylinder head.

30. Re-adjust the valve clearances to
specification.
31. Install the rocker arm cover with
gasket.
32. Connect the crankcase ventilation
pipe and hot air hose to the air
cleaner and fit the air cleaner to the
carburetor.
33. Start the engine. Adjust ignition
timing, if necessary.
34. Adjust the carburetor idle speed and
fuel-air mixture to specifications.
CRANKSHAFT
Removal
1. Remove the engine from the car and
mount it in an engine stand.
2. Remove the clutch disc and pressure
plate.
3. Remove the flywheel from the
crankshaft.
4. Remove the pulley from the front of
the crankshaft.
5. Remove the cylinder front cover.
6. Slide the oil slinger off the shaft (Fig.
18). Remove the timing chain
tensioner and timing chain, then
remove the crankshaft sprocket
from the crankshaft with Tool No.
T64P-3590-F.
7. M a r k and r e m o v e t h e four
connecting rod bearing caps and
keep them in order so that they will
be installed on the rods from which
they were removed.
8. Remove the oil pan and oil pump
screen.
9. Mark and remove the five main
bearing caps and keep them in order
so that they may be installed in their
original positions.
10. Carefully lift the crankshaft from
the cylinder block.
Installation
1. Place the lubricated main bearing
liners in the cylinder block. Install
the crankshaft and check the bearing
clearance using the Plastigage
method as detailed in General
Engine Service. Install the correct
size bearings and torque the main
bearing caps on their respective
journals to specification.
2. Check the crankshaft end play Take
up the end-play in one direction and
insert a feeler blade between the
crankshaft and the thrust washer to
measure the clearance (Fig. 19). The
end-play should be between 0.003
and 0.011 inch.
3. Install the correct thickness of
thrust washers to establish the
specified end-play.
4. Install the oil pump inlet screen.
5. Fit the connecting rod bearing using
the Plastigage method.
6. Install the correct connecting rod
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CONNECTING ROD BEARINGS 6211
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CONNECTING ROD ASSEMBLY 6200

TIMING CHAIN 6220

CAMSHAFT REAR BEARING LINER 6263
CAMSHAFT SPROCKET
RETAINER 6258

CAMSHAFT FRONT BEARING LINER 6261
MAIN BEARING LINERS 6333
CAMSHAFT THRUST PLATE 6269

CRANKSHAFT PULLEY 6212

WASHER 6378
FLYWHEEL ASSEMBLY 6375

CRANKSHAFT OILSLINGER 6310

A3400-A

FIG. 18 Crankshaft and Related Parts—Disassembled

caps in their original positions and
torque the cap bolts to specification.
7. Install the crankshaft sprocket and
timing chain making sure that the
timing marks are in alignment.
8. Install the oil slinger, timing chain
tensioner (Fig. 18) and cylinder
front cover. Install the crankshaft
pulley.
9. Install the oil pan and new gaskets.
Tighten the oil pan attaching bolts in
sequence (Fig. 15) to specification.
10. Install the flywheel, clutch disc and
pressure plate.
11. Install the engine in the car.
12. Fill the crankcase and the cooling
systems to the correct level with the
specified oil and coolant. Start the
engine and check for oil and water
leaks.

0.003-0.011 in

Feeler Gauq

CRANKSHAFT
THRUST
WASHEiRS

FIG. 19 Installing Crankshaft Thrust Washers and Checking End-Play
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CRANKSHAFT PULLEY

CAMSHAFT BEARINGS

Removal
1. Open the hood and place fender
covers on the fenders.
2. Loosen the alternator sufficient to
remove the drive belt.
3. Position a drain tray under the
radiator, open the drain plug and
remove the radiator cap.
4. Disconnect the upper and lower
hoses and remove the radiator.
5. Remove the four bolts, and with
washers, then remove the fan and
spacer.
6. Remove the bolt and washer
securing the crankshaft pulley and
remove using a two-jaw puller.
Installation
1. Lubricate the crankshaft pulley seal
surface.
2. Position the crankshaft pulley on the
crankshaft and secure with the bolt
and washer. Tighten the bolt to
specification
3. Position the fan and spacer and
secure with the four attaching bolts
and washers.
4. Install the radiator. Connect the
upper and lower hoses and refill the
cooling system to the required level.
5. Install the alternator drive belt and
a d j u s t t h e b e l t t e n s i o n to
specifications using belt tensioner
Tool T63L8620-A.
6. Remove the drain tray and fender
covers and close hood.
7. Start engine and check for cooling
system leakage.

The service bearings for the
camshaft are pre-sized and require no

CRANKSHAFT SPROCKET
Removal
1. Remove the fan and water pump
pulley.

FIG. 20 Removing Crankshaft
Sprocket

machining after installation. When one
bearing requires replacement it is
advisable to replace all three, as

FIG. 21 Installing Crankshaft
Sprocket

2. Remove the crankshaft pulley using
a two-jaw puller.
3. Remove the front cover, gasket and
crankshaft oil slinger. Remove the
oil seal from the front cover using
Tool T70P-6150 (Fig. 11).
4. Remove the timing chain tensioner
and tensioner arm.
5. Remove the camshaft sprocket and
timing chain (Fig. 20).
6. Remove the crankshaft sprocket
using Tool No. T64P-3590-F.
Installation
1. Install the crankshaft sprocket using
replacer Tool No. T7OP-615O (Fig.
21).
2. Position the timing chain around the
camshaft sprocket and install the
camshaft sprocket with the timing
mark adjacent to, and in line with
the corresponding mark on the
crankshaft sprocket.
3. Position the tensioner arm on the
pivot pin and install the timing chain
tensioner.
4. Install the oil slinger on the front of
the crankshaft.
5. Install a new oil seal to the front
cover using Tool No. T70P-6150
(Fig. 11).
6. Position a gasket on the front cover
using oil resistant sealer at the ends.
Locate the cover in using aligner
Tool No. T7OP6165 (Fig. 11).
T i g h t e n the bolts evenly to
specification and remove the aligner.
7. Install the crankshaft pulley
aligning the pulley slot with the
c r a n k s h a f t key. Tighten the
attaching bolt to specification
8. Install the water pump pulley and
fan. Position the alternator drive
b e l t . A d j u s t t h e t e n s i o n to
specification using Tool T63L-862OA.

camshaft alignment may be affected if
only one bearing is changed.
Remove the bearings using
camshaft-bearing remover Tool No.
T7OP-6250. Locate the remover and
guide adjacent to the collar and with the
pilot in the bearing. If the center bearing
is being r e m o v e d also use t h e
centralizer. Remove the bearing by
turning down the wing nut.
The camshaft front and rear
bearings are both approximately 3/4
inch wide, the front one having an
additional oil hole for the rocker arm
shaft oil feed, and the center bearing
approximately 5/8 inch wide. Install the
bearings using a replacer in addition to
the adapters previously used. Make sure
that the oil holes in the bearings and
cylinder block are correctly aligned
before installation and that the splits in
the bearings are upwards and outwards
at 45 degrees to the vertical.
The camshaft is retained by a
centered iron thrust plate bolted to the
cylinder block front face and located in
a groove behind the camshaft flange.
A single row timing chain, with an
automatic mechanical tensioner, is used.
This tensioner consists of spring-loaded
snail cam, bearing against a pivoted
tensioner arm. The timing chain runs
across a synthetic rubber pad on the
tensioner arm. In use, the links wear two
grooves in the pad so that the chain runs
directly on the rollers. Do not dress the
surface of the pad to remove the
grooves.
The sprockets incorporate timing
marks to facilitate correct valve timing.
Observe the identification groove on the
crankshaft sprocket. The crankshaft
sprocket can be removed with Tool No.
T64P-3590-F (Fig. 21) and installed
with Tool No. T7OP-6150 (Fig. 22).
Removal
1. Remove the right and left engine
mounts from the cylinder block.
2. Position a universal stand adapter
and mount the engine on a stand
Tool No. 200-A or B. Remove the
engine with lifting brackets Tool No.
T7OP-6OOO (Fig. 13).
3. Disconnect the fuel line at the
carburetor and fuel pump.
4. Remove the oil pump and filter
assembly from the cylinder block.
5. Remove the fuel pump.
6. L o o s e n t h e a l t e r n a t o r b e l t
adjustment and remove the fan belt.

21-02-15

Remove the fan and water pump
pulley.
7. Disconnect the distributor vacuum
pipes at the manifold and remove
the distributor.
8. Disconnect the ignition wires from
the spark plugs.
9. Remove the valve rocker arm cover
and clean the gasket material from
the cover and the cylinder head.
10. Remove the rocker shaft support
bolts evenly and lift off the rocker
shaft assembly.
11. Lift out the push rods from their
locations and keep them in their
correct order.
12. Remove the oil dipstick. Invert the
engine and remove the oil pan
gaskets and end seals.
13. Remove the crankshaft pulley using
a suitable two-jaw puller.
14. Remove the front cover and gasket.
15. Remove the crankshaft oil slinger.
16. Remove the timing chain tensioner
and the tensioner arm.
17. Remove the camshaft sprocket and
timing chain.
18. Rotate the camshaft to fully lift the
tappets and then remove the
camshaft. Remove the tappets from
the cylinder block and keep them in
their correct order.
19. Remove the pressure plate bolts
evenly. Remove the pressure plate
and disc.
20. Remove the flywheel.
21. Remove the crankshaft rear oil seal
carrier.
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22. Remove the camshaft bearings using
Tool No. T7OP-6250 and adapters
817-8 and 817-15.
23. Check all the oil passages to make
sure that they are clear. Apply an oil
resistant sealer to the oil gallery
plugs prior to installation.
Installation
1. Install new camshaft bearings, again
using Tool No. T7OP6250 and
adapters 817-8 and 817-15 (Fig. 22).
Make sure that the oil holes in the
bearings and cylinder block are
aligned. The splits in the bearings
should be upwards and outwards at
45 degrees to the vertical (Fig. 23).
2. Insert the tappets into the bores
from which they were removed and
slide the camshaft into position.
Install the camshaft thrust plate in
the camshaft groove (Fig. 24).
Tighten the attaching bolts to
specifications and bend up the
locking tabs.
3. Check the camshaft end-play with
feeler blades between the thrust
plate and camshaft flange. This
should be between 0.0025 and
0.0075 inch.
4. Install a new crankshaft rear oil seal
using remover/replacer Tool No.
T70P-6150.
5. Position a new gasket to the rear oil
seal carrier using an oil resistant
sealer at the ends Install the carrier
on the cylinder block, aligning it
with Tool No. T7OP-6165. Tighten
the bolts evenly to specification,

Tool T70P-6250

21-02-15

CAMSHAFT BEARING

A3375 A

FIG. 23 Camshaft Bearing Position

then remove the aligner.
6. Locate the flywheel squarely on the
crankshaft flange. Tighten the
attaching bolts to specification.
7. Check the flywheel run-out using
gauge Tool No. 4201-C. This should
not exceed 0.005 inch total indicator
reading.
8. Center the clutch disc with the hub
assembly away from the flywheel
using Tool No. T70P-7137. Tighten
the bolts evenly to specifications and
remove the clutch disc locator.
9. Install the timing chain on the
camshaft sprocket and fit the
camshaft sprocket with the timing
mark adjacent to the one on the
crankshaft sprocket. Tighten the
attaching bolts to specification and
bend up the locking tabs.
10. Position the tensioner arm on the
pivot pin and install the timing chain
tensioner.
11. Install the oil slinger on the
crankshaft.
12. Install a new oil seal on the front
cover using Tool No. T70P-6150
(Fig. 11).
CAMSHAFT THRUST PLATE

Adapter-817-

Adapter-817-15

A3373-A

A3410-B

FIG. 22 Installing Camshaft Bearings

FIG. 24 Installing Camshaft Thrust
Plate
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13. Position the gasket on the front
cover using an oil resistant sealer at
the ends. Align the front cover with
Tool No. T70P-6150 and tighten the
bolts evenly to specification before
removing the aligner.
14. Place a new gasket on the oil pump
mounting flange and install the oil
pump and filter assembly. Tighten
the attaching bolts to specification
15. Position new gaskets on the block
flange using an oil resistant sealer at
each end. Position the end seals with
the chamfered ends into the groove,
again using an oil resistant sealer at
the ends. Install the oil pan. Tighten
the oil pan bolts in sequence (Fig.
15) to the correct torque.
16. Position the crankshaft pulley
aligning the pulley slot with the
crankshaft key. Tighten the pulley
attaching bolt to specification.
17. Install oil dipstick.
18. Install and time the distributor.
19. Install the fuel pump using a new
gasket.
20. Lubricate the push rod ends, rocker
arm pads and valve stem tips with
Lubriplate or equivalent. Install the
push rods in their respective bores
and install the rocker arm shaft
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assembly, making sure that the
cupped ends of the push rods engage
the adjusting screws.
21. Tighten the rocker arm shaft
a t t a c h i n g b o l t s e v e n l y to
specifications
22. Adjust the valve clearances to
specifications.
23. Connect the distributor vacuum
advance pipe to the carburetor and
the vacuum retard pipe to the
induction manifold.
24. Install the water pump pulley and
fan.
25. Position the alternator complete
with mounting bracket to the
cylinder block and torque to
specifications.
26. Install the fan belt and adjust the
belt tension to specifications using
belt tensioning Tool T63L-8620-A.
27. Connect the fuel line to the
carburetor and fuel pump.
28. Install the lifting brackets Tool No.
T70P-6000 (Fig. 13) and remove
engine from stand and adapter.
29. Install the right and left engine
mounts to the cylinder block and
bend over locking tabs. Install the
engine in the vehicle. Fill the cooling
system and crankcase.

30. Readjust the valve clearances to
specification with the engine hot.
31. Install the rocker cover with new
gasket. Connect the spark plug wires
to their respective plugs. Operate the
engine. Check for oil and coolant
leaks.
32. Check and adjust the ignition
timing, if necessary.
OIL FILTER

Removal
Place a drip pan under the filter.
Unscrew the filter from the adapter
fitting. Clean the adapter filter recess.
Installation
1. Coat the gasket on the replacement
filter with oil. Position the filter on
the adapter fitting. Hand tighten the
filter until the gasket contacts the
adapter face, then advance it 1/2
turn.
2. Operate the engine at fast idle, and
check for oil leaks. If oil leaks are
evident, perform the necessary
repairs to correct the leakage. Check
the oil level and fill the crankcase as
required.

DISASSEMBLY AND ASSEMBLY
When installing nuts or bolts that
must be torqued (refer to the end of this
Part for torque specifications), oil the
threads with light weight engine oil. Do
not oil threads that require oil-resistant
or water-resistant sealer.
ENGINE ASSEMBLY
Disassembly
1. Remove the right and left engine
mounts from the cylinder block
(Fig. 25).
2. Position a universal stand and
mount the engine on a stand Tool
No. 200-A or B. Remove the engine
lifting brackets Tool No. T70P6000.
3. Disconnect the fuel line at the
carburetor and fuel pump.
4. Remove the fan belt. Remove the
fan, water pump pulley and
alternator. Remove the fuel pump,
distributor oil pressure sender unit,
water pump, thermostat housing
and thermostat, and the exhaust
emission control system
components.
5. D i s c o n n e c t t h e c r a n k c a s e
ventilation pipe at the intake

manifold and at the emission control
valve in the oil separator.
6. Remove the bolt securing the oil
separator to the cylinder block and
remove the separator.
7. Remove the oil pump and filter
assembly.
8. Remove the rocker arm cover and
gasket. Clean the gasket material
from the cover and the cylinder
head.
9. Loosen the rocker arm shaft support
bolts evenly and lift off the rocker
arm shaft assembly.
10. Lift the push rods from their
locations in the cylinder block,
taking care to keep them in their
correct order.
11. Remove the cylinder head bolts
evenly and lift off the cylinder head
and gasket. Do not lay the cylinder
head flat on its face as damage to the
spark plugs or gasket surface can
occur.
12. Remove the dipstick.
13. Invert the engine on the stand and
remove the oil pan and gaskets.
14. Remove the oil pump screen
15. Remove the oil pump inlet tube and
oil return pipe.

16. Remove the pressure plate bolts
evenly. Remove the pressure plate
and clutch disc.
17. Remove the flywheel.
18. Remove the oil seal c a r r i e r
assembly.
19. Remove the crankshaft pulley using
a suitable two-jaw puller.
20. Remove the front cover and
crankshaft oil slinger.
21. Remove the timing chain tensioner.
22. Partially loosen the connecting rod
bolts several turns and tap them to
release the bearing caps. Remove the
bolts completely and remove the
caps. Push the pistons out of the
bores and remove the assemblies
(Fig. 26).
23. Remove the camshaft sprocket and
timing chain.
24. Remove the camshaft thrust plate
and the camshaft. Remove the
tappets keeping them in their correct
order.
25. Remove the main bearing cap bolts
evenly and lift off each cap. Lift out
the crankshaft and remove the main
bearing liners and thrust washers.
26. D i s a s s e m b l e the piston and
connecting rod assemblies. Remove
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CYLINDER HEAD BOLTS-6065

CRANKCASE VENTILATION REGULATOR
VALVE-6A666
CRANKCASE VENTILATION OIL
SEPARATOR-6A785
OIL INDICATOR

OIL INDICATOR
TUBE-6754

ENGINE FRONT SUPPORT
INSULATOR-6038

RELIEF VALVE OIL
RETURN TUBE-6K656

OIL PAN REAR OIL SEAL-6723

OIL PAN GASKET6781

FLYWHEEL HOUSING
LOWER COVER-6382

A 3382-B

FIG. 25 Engine Exterior Parts Disassembled
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VALVE ADJUSTING SCREW 6486
ROCKER ARM 6469
ROCKER ARM SHAFT SUPPORT 6531

ROCKER ARM 6468

ROCKER ARM SHAFT 6563
ROCKER ARM LOCATING SPRING 6466
VALVE SPRING 6513-

VALVE SPRING RETAINER LOCKS 6518
VALE SPRING RETAINER 6514
VALVE STEM SEAL 6571

EXHAUST VALVE 6505

UPPER COMPRESSION RING 6150
LOWER COMPRESSION RING 6152
OIL CONTROL RING 6153
PISTON PIN 6135
PISTON PIN RETAINER 6140

PISTON 6110

CONNECTING ROD
' ASSEMBLY 6200

PUSH ROD 6565 OR 6488-

TAPPET 6500

CONNECTING ROD BOLT
AMSHAFT 6250

CAMSHAFT SPROCKET 6256
TIMING CHAIN 6220
CAMSHAFT SPROCKET
I RETAINER 6258

REAR CAMSHAFT BEARING LINER 6263

CENTER CAMSHAFT BEARING LINER 6262

RONT CAMSHAFT BEARING
LINER 6261

MAIN BEARING LINERS 6333

s*lfc*

TIMING CHAIN
TENSIONER PAD
CAMSHAFT THRUST PLATE 6269
CRANKSHAFT 6303
CRANKSHAFT PULLEY 6312

WASHER 6378
CRANKSHAFT OIL SLINGER 6310

V
FLYWHEEL ASSEMBLY 6375

FIG. 26 Engine Internal Parts Disassembled

CRANKSHAFT SPROCKET 6306

A 3383-C
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the piston rings and the two piston
pin snap rings. Push the piston pin
out of each piston.
27. Remove the coolant drain plug from
the cylinder block.
28. Remove the old cylinder from the
stand and bolt the adapter to the
new cylinder. Mount a new cylinder
block on the universal stand.
Assembly
1. Install the tappets into their
respective bores and slide the
camshaft into position.
2. Locate the camshaft thrust plate in
the camshaft groove and tighten the
attaching bolts to specifications.
Check the camshaft end-play which
should be between 0.0025 and
0.0075 inch (Fig. 27). Bend the
locking tabs to secure the bolts.

A 3384-I

FIG. 27 Checking Camshaft EndPlay

3. Install the camshaft sprocket and
timing chain aligning the timing
m a r k s on the camshaft and
crankshaft sprockets. Tighten the
attaching bolts to specifications and
bend up the locking plate tabs.
4. Make sure that all bearing surfaces
are clean. Position the main bearing
liners and thrust washers in the
cylinder block and bearing caps.
5. Place the crankshaft in the cylinder
block and install the thrust washers
(Fig. 28).
6. Fit the main b e a r i n g s with
Plastigage as detailed in General
Engine Service.
7. Select bearing liners to give the
correct clearances and fit them into
the cylinder block and bearing caps.
8. Place the crankshaft in the cylinder
block and install the main bearing
caps. Tighten the main bearing cap
bolts evenly to specification and
check crankshaft rotation.
9. Check the crankshaft end-play Take
up the end-play in one direction and

CRANKSHAFT
THRUST
WASHERS

A3385-A

FIG. 28 Installing Crankshaft Thrust
Washers

insert a feeler blade between the
crankshaft and the thrust washer to
measure the clearance. The end-play
should be between 0.003 and 0.011
inch.
10. Position the timing chain tensioner
arm on the pivot pin and install the
tensioner.
11. Install the oil slinger on the
crankshaft.
12. Install a new oil seal to the front
cover using Tool No. T70P-6150
(Fig. 11).
13. Position the front cover gasket in
place using an oil resistant sealer at
the ends. Locate the front cover,
aligning the seal with Tool No.
T70P6150. Tighten the bolts evenly
to specification and remove the
aligner.
14. Install a new oil seal in the rear oil
seal carrier using Tool No. T7OP6165.
15. Position a new gasket on the rear oil
seal carrier using oil resistant sealer
at the ends. Secure the carrier to the
cylinder block, aligning it with Tool
No. T70P-6165. Tighten the bolts
evenly to specifications and remove
the aligner.
16. Install the piston and connecting rod
assemblies into their respective
bores. Position the oil control ring
gap to the rear and the top and
second compression ring gaps at 180
degrees and 90 degrees angles.
Compress the rings using a universal
piston ring compressor.
17. Check the connecting rod bearing
clearances using Plastigage as
detailed in General Engine Service.
18. Install the connecting rod bearings
and caps (Fig. 29). Tighten the bolts
to specification. Check the end-play
on the crankpin, this should be 0.004
to 0.010 inch.
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19. Replace the oil pump inlet tube and
oil return pipe. Press the pipe fully
home to the full depth of the
counterbored hole.
20. Install the screen on the oil inlet tube
(Fig. 30).
21. Position new gaskets on the block
flange using oil resistant sealer at
each end of the front cover and rear
oil seal carrier. Install the end seals,
again using oil resistant sealer.
Install the oil pan and then tighten
the bolts evenly to the correct torque
in sequence.
22. Install the crankshaft pulley.
23. Position the flywheel squarely on the
crankshaft flange.
24. Tighten the attaching bolts evenly to
specifications. Check the flywheel
run-out using gauge Tool No. 4201C. This should not exceed 0.005 inch
total indicator reading (TIR).
25. Install the clutch assembly on the
flywheel. Center the clutch disc with
the hub assembly away from the
flywheel using the locator Tool No.
T7OP-7137. Tighten the bolts
evenly to specification. Then remove
the clutch disc locator.
26. Position a new gasket on the water
pump. Install pump on cylinder
block, noting that one of the
attaching bolts also attaches the
alternator adjusting arm.
27. Install the coolant drain plug.
28. Install the oil pump and filter
assembly to the cylinder block.
Replace the oil filter element and
seal.
29. Install the oil pressure sending unit.
30. Position the alternator complete
with mounting bracket to the
cylinder block and torque the
attaching bolts to specification.
31. Install and time the distributor.
32. Position the cylinder head gasket on
the cylinder block.
33. Install the cylinder head assembly.
Tighten the bolts in sequence to
specifications.
34. Lubricate push rod ends, rocker arm
pads and valve stem tips with
Lubriplate or equivalent. Install the
push rods in the push rod bores in
the same order in which they were
removed.
35. Install the rocker arm shaft
assembly to the cylinder head
engaging the push rod with the
adjusting screws. Tighten the
a t t a c h i n g b o l t s evenly to
specifications.
36. Adjust the valve clearances to
specifications.
37. Install the thermostat, new gasket
and thermostat housing. Torque the
bolts to specification.
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CONNECTING
ROD CAP

LOWER END OF CONNECTING ROD

A 3386-A

FIG. 29 Installing Connecting Rod Caps

38. Connect the fuel line to the
carburetor and fuel pump.
39. Connect the distributor vacuum
advance line to the carburetor and
the vacuum retard line (larger
diameter) to the induction manifold.
40. Install the water pump pulley and
fan. Install the fan belt and adjust
the belt tension to specifications
using a belt tensioning tool.
41. Install the lifting brackets Tool No.
T70P-6000 (Fig. 13), and remove

engine from stand and adapter.
42. Install the right and left engine
mounts on the cylinder block and
bend the locking tabs over.
43. Re-adjust the valve clearances to
specifications with the engine at
normal operating temperature.
44. Check and adjust, the ignition
timing as required.
45. Install the rocker cover with new
gasket,
CYLINDER HEAD

A3380-B

FIG. 30 Installing Oil Pump Screen

Disassembly
1. R e m o v e d e p o s i t s from t h e
combustion chambers and valve
heads with a scraper and a wire
brush before removing the valves.
Be careful not to scratch the
cylinder head gasket surfaces.
2. Compress the valve springs. Remove
the valve retainer locks and release
the spring. If the valve locks are
stuck, place a piece of steel tubing
(3/4 inch OD, 1/2 inch ID and 3
inches long) over the end of the valve
stem squarely against the sleeve
surface. Tap the tube with a steel
hammer to dislodge the locks.
3. Remove the sleeve, spring retainer,
stem seal, and valve. Discard the
valve stem seals. Identify all valve
parts. If the cylinder head is to be

replaced, remove the manifold
assembly and the temperature gauge
sender unit.
Assembly
1. Clean, inspect and repair all parts
before assembly. If the cylinder head
is being replaced, install the
m a n i f o l d assembly and the
temperature sender unit. Lubricate
the valve guides and valve stems
with engine oil. Apply Lubriplate or
equivalent to the tips of the valve
stems.
2. Install each valve in the valve guide
from which it was removed or to
which it was fitted. Install a new
stem seal on the valve.
3. Install the valve spring over the
valve. Install the spring retainer and
sleeve.
4. Compress the spring and install the
retainer locks.
5. 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.
6. 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
h e i g h t to the r e c o m m e n d e d
dimension. Do not install spacers
unless necessary. Use of spacers in
excess of recommendations will
result in overstressing the valve
springs and overloading the
camshaft lobes which would lead to
spring breakage and/or worn
camshaft lobes.
WATER PUMP
Disassembly
1. Position the water pump and Tool
T69P-4621-A in a press as shown in
Fig. 31 and press the shaft from the
hub.
2. Working through the access opening
in the housing, pull the bearing
retainer clip out of the housing (Fig.
32).
3. Position the pump in a press as
shown in Fig. 33. Use a deep socket
having an OD slightly smaller than
the OD of the bearing. Press the
bearing and impeller from the
housing. Discard the impeller seal
and bearing assembly.
Assembly
1. Install the slinger on the long end of
the shaft with the flange toward the
bearing (Fig. 34).
2. Seat the seal in the housing with a 1
1/8 inch socket wrench making sure
that the carbon end of seal is facing
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5/8 IN
Deep Socket

RETAINER CLIP
GROOVE

HOUSING
BEARI N G AND SHAFT

«A3405-A

FIG. 34 Installing Slinger on Shaft

A 3402-A

FIG. 31 Removing Pulley Hub

RETAINER
ACCESS OPENING

toward the rear of the pump (Fig.
35).
3. Press the bearing and shaft assembly
into place in the front of the housing
making sure the slinger is toward the
rear of pump. Press the bearing
inward until the groove of bearing is

j

ACCESS

«»^«it.r-^
[RETAINER CLIP
A3407-A

FIG. 36 Installing Bearing and Shaft

aligned with groove in housing (Fig.
36). Install the retainer clip through
access hole in housing.

HEATER
HOSE PORT

8576-RETAINER

8530-BEARING AND SHAFT
8550-SLINGER
8564-SEAL ASSY
8505-HOUSING

8512-IMPELLfR
A3403-A

FIG. 32 Water Pump Disassembled
FIG. 37 Installing Pulley Hub

A 3406-A
3404-A

FIG. 33 Pressing Bearing and Shaft
from Housing

FIG. 35 Installing Seal in Housing

FIG. 38 Installing Impeller
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4. Press the pulley hub on the shaft
until the front of hub is flush with
pulley (Fig. 37).
5. Slip the ceramic seal over the inner
end of bearing shaft with the rubber
side of seal facing toward end of
shaft (Fig. 36).
6. Press the impeller onto the shaft
until a clearance of 0.030 inch is
established between one of the fins
and the pump housing (Fig. 38).

OIL PUMP BODY

OIL PUMP COVER TO PUMP BODY SEAL
OIL PUMP COVER
6616

OIL PUMP
One of two types of oil pump is used
in production. The eccentric birotor
type (Fig. 39) or the sliding vane type
(Fig. 40). The pumps are
interchangeable, differing only in
internal design and may be readily
identified on the car by the different
appearance of their end covers. The
eccentric bi-rotor type has four recesses
cast in the cover, the vane type being
flat.
BI-ROTOR TYPE

THRUST WASHER

Disassembly
1. Remove the filter body and element
and lift the sealing ring from the
groove.
2. Remove the end plate and withdraw
the rubber O-ring from the groove in
the pump body.
3. Check the clearance between the
lobes of the inner and outer rotors.
This should not exceed 0.006 inch
(Fig. 41). The rotors are supplied as
a matched pair only so that if
clearance is excessive a new rotor
must be installed.
4. Check the clearance between the
outer rotor and the housing, this
should not exceed 0.010 inch. If
clearance between the outer rotor
and pump body is excessive a new
PUMP
COVER TO
HOUSING
L

OIL PUMP BODY

OIL PUMP ROTOR SHAFT
ASSEMBLY

A3362A

FIG. 40 Sliding Vane Type Oil Pump
rotor assembly and/or pump body
should be installed.
5. Place a straight edge across the face
of the pump body and check the
clearance between the face of the
rotors and the straight edge. This
should not exceed 0.005 inch. If this
clearance is excessive the face of the
pump body can be carefully lapped
on a flat surface (Fig. 42).
6. If it is necessary to replace the rotor
or drive shaft, remove the outer

rotor, then drive out the retaining
pin securing the skew gear to the
drive shaft and pull off the gear.
7. Remove the inner rotor and drive
shaft.
Assembly
1. If the pump has been completely
disassembled, install the inner rotor
and drive shaft assembly in the
pump body. Press the skew gear
onto the drive shaft supporting the
shaft at the rotor end on a suitable

0.006 in.

FEELER GAUGE
BLADE

\
PUMP COVER-6616

OIL PUMP
DRIVE GEAR-6551
ROTOR ASSEMBLY 6608

A3361-A

FIG. 39 Eccentric Bi-Rotor Type Oil
Pump

A3364-B

FIG. 41 Checking Eccentric Bi-Rotor Oil Pump Clearances
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0.005

FEELER GAUGE
BLADE

FEELER GAUGE
BLADE

A3366-B

A3365- B

FIG. 42 Checking Rotor End-Play

2.
3.
4.
5.

spacer, until the far end of the gear
teeth are 2 1/4 inches from the
mounting flange. Drill a 1/8 inch
hole at right angles to the shaft
through the gear shoulder 1 5/16
inches from the mounting flange.
Replace the gear retaining pin and
peen over the ends securely.
Install the outer rotor with its
chamfered side facing inward
toward the pump body.
Place a new rubber O-ring in the
groove in the pump body.
Position the end plate with the
machined face toward the rotors.
Locate a new filter body sealing ring
in the groove and install the filter
assembly on the oil pump. Install a
new aluminum washer on the center
bolt and tighten to specifications.

FIG. 43 Checking Vane and Rotor
End-Play

5.

6.

7.

VANE TYPE

Disassembly
1. Remove the filter body and element
and remove the sealingringfrom the
groove.
2. Remove the end plate, keeping the
pump shaft vertical. Remove the Oring from the groove in the pump
body.
3. Place a straight edge across the face
of the pump body and check the
clearance between the face of the
vanes and rotor assembly and the
straight edge. This should not
exceed 0.005 inch. Should the
clearance be greater than this the
face of the pump body can be
carefully lapped on a flat surface
(Fig. 43).
4. Turn the oil pump until one of the
vanes is in the center of the cam
form. Check the clearance between
the rotor and the oil pump body at
the closest point. If this exceeds
0.005 inch a worn body is indicated

8.

and a new oil pump should be
installed (Fig. 44).
With the rotor in the same position,
center the locating ring and check
the c l e a r a n c e between the
diametrically opposite vane and the
pump body. If the clearance exceeds
0.010 inch the vanes are worn and
should be replaced (Fig. 44).
Check the vane clearance in the
locating grooves, if this exceeds
0.005 inch the vanes and/or a rotor
are worn. Substitute new vanes and
recheck the clearance to see if the
rotor grooves are worn (Fig. 44). If
the rotor is worn install a new rotor
and shaft assembly.
If it is necessary to replace the rotor
or drive shaft, lift out the vanes and
the outer locating ring. Drive out the
retaining pin securing the skew gear
to the drive shaft and pull off the
gear.
Remove the drive shaft and rotor
arm assembly together with the vane

0.010 in.
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locating inner ring from the pump
housing.
Assembly
1. If the pump has been completely
disassembled, place the vane
locating inner ring in the pump
housing and install the drive shaft
and rotor to the pump body. Press
the skew gear onto the drive shaft,
supporting the shaft at the rotor end
on a suitable spacer, until the far end
of the gear teeth are 2 1/4 inches
from the mounting flange. Drill a 1/
8 inch hole at right angles to the
shaft through the gear shoulder 1 5/
16 inches from the mounting flange.
Replace the gear retaining pin and
peen the ends over.
2. Replace the vane locating outer ring
and locate the sliding vanes in the
rotor grooves with the curved edges
outwards.
3. Place the rubber O-ring in the
groove in the pump body and fit the
end plate with the machined face
toward the rotor.
4. Locate a newfilterbody sealing ring
in the groove and install the filter on
the oil pump. Install a new
aluminum washer on the center bolt
and tighten to specification.
PISTON AND CONNECTING ROD

When disassembling an engine,
examine the piston markings to check
the connecting rods for straightness. A
heavy marking on the piston skirt above
the pin on one side together with a
corresponding heavy marking below the
pin on the other side indicates a bent
connecting rod which should either be
straightened or replaced. Both
connecting rod ends should be parallel
and square to the longitudinal center
line within 0.0005 inch per inch length.
When assembling a connecting rod
to the piston make sure that it is
positioned the correct way. The
marking Front is embossed on the web
to facilitate this.
CONNECTING ROD NUMBERS

0.005 in.

0.005 in.

A3367- B

FIG. 44 Checking Vane and Rotor
Clearances

Connecting rods and caps are
numbered when they are installed in the
engine during manufacture, to facilitate
correct reassembly should they be
disassembled.
The number is stamped on the
camshaft side of the big end so that a cap
installed with the numbers together
must be in its original position. Never
assemble a bearing cap to another
connecting rod.
It is advisable when removing
connecting rods from an engine to check
that the connecting rods have been
numbered correctly. Where the
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connecting rods are unmarked they
should be stamped unless they are to be
scrapped.
Disassembly
1. Remove the piston rings (Fig. 45).
2. Measure each cylinder bore for an
out-of-round or and taper condition
using an inside micrometer or
telescope gauge.
3. De-glaze the cylinder bore using a
suitable tool.
4. Clean the cylinder block and head of
all foreign matter.
5. Check piston pin fit in piston and
connecting rod.
6. Measure piston diameter at the
grade point to establish if new
pistons are required (Fig. 46).
7. Remove the two piston pin snap
rings and push the pin out of piston.
Separate the piston and connecting
rod.
Assembly
1. Select pistons as required until
correct fit is obtained.
2. Locate the piston rings in the
unworn portion of the cylinder bore
and check the ring gaps, which
should be between 0.009 to 0.014
inch.
3. Check piston ring to groove
clearances.
4. Install the piston rings, the oil
control ring first, followed by the
lower and then the u p p e r
compression rings. Make sure that
the compression rings are installed
with the side facing up.
5. Assemble the piston to the
connecting rod. Make sure that the
Front marking on the connecting
rod is on the same side of the
assembly as the arrow in the piston
crown.
6. Heat the piston in water or oil prior
to inserting the piston pin. Retain
UPPER COMPRESSION
R I N G - 6150
LOWER COMPRESSION
RING - 6152
OIL CONTROL
RING - 6153
PISTON PIN - 6135
CONNECTING
ROD

ASSEMBLY6200 N /

J
^JSM

/

'-^

PISTON PIN
RETAINER - 6140
CONECTING ROD
CONECTING ROD
BEARING -6211
CONNECTING ROD
BOLT - 6215

A3356-A

FIG. 45 Piston and Connecting Rod
Disassembled

A 3357-B

FIG. 46 Piston Grade Point

the piston pin with the snap rings.
7. Clean all bearing journals.
8. Position the oil control ring gap to
the rear and the top and second
compression ring gaps at 180
degrees and 90 degrees angle.
Compress the rings using a piston
ring squeezer and push the piston
into its cylinder bore with the arrow
on the crown pointing toward the
front of the engine.
CYLINDER ASSEMBLY

Disassembly
1. Mount the engine on a stand Tool
No. 200-A or B. Remove the engine
lifting brackets Tool No. T7OP6OOO
(Fig. 13).
2. Disconnect the fuel pipe at the
carburetor and fuel pump.
3. Loosen the alternator mounting and
remove the fan belt. Remove the fan,
water pump pulley, alternator and
the engine left front mount. Remove
the fuel pump, distributor, oil
pressure sender unit, engine right
front m o u n t , water pump,
thermostat housing and thermostat,
and the exhaust emission control
system components.
4. D i s c o n n e c t the c r a n k c a s e
ventilation hose at the intake
manifold and at the emission control
valve in the oil separator.
5. Remove the bolt (where applicable)
securing the oil separator to the
block and remove the separator
from the cylinder block.
6. Remove the pressure plate bolts
evenly. Remove the pressure plate
and clutch disc.
7. Remove the flywheel.
8. Remove the crankshaft pulley, using
a suitable two-jaw puller.
9. Remove oil pump and filter
assembly.
10. Remove the rocker arm cover and
gasket. Clean the gasket material
from the cover and the head.
11. Slacken the rocker arm shaft
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support bolts evenly and lift off the
rocker arm shaft.
12. Withdraw the push rods from their
locations in the cylinder block,
taking care to keep them in their
correct order.
13. Remove the cylinder head bolts
evenly and lift off the cylinder head
and gasket. Do not lay the cylinder
head flat on its face as damage to the
spark plugs or gasket surface can
occur.
14. Invert the engine on the stand and
remove the oil pan and gaskets.
15. Remove the oil pump screen
16. Remove the oil pump inlet tube and
oil return pipe.
17. Remove the rear oil seal carrier
assembly.
18. Remove the cylinder assembly from
the stand and bolt the adapter to the
new cylinder assembly. Mount the
new cylinder assembly on the
universal stand.
Assembly
1. Install the oil pump inlet tube and
oil return pipe. Press the pipe to the
full depth of the counterbored hole.
2. Install the screen to the oil inlet
tube.
3. Position new gaskets on the block
flange using an oil resistant sealer at
each end of the front cover and rear
oil seal carrier. Position the end seals
again using an oil resistant sealer.
Install the oil pan and then tighten
the bolts in sequence evenly to the
correct torque.
4. Install the crankshaft pulley.
5. Position a new gasket on the rear oil
seal carrier using an oil resistant
sealer at the ends. Secure the carrier
to the cylinder block, aligning it with
Tool No. T70P-6165. Tighten the
bolts evenly to specifications and
remove the aligner.
6. Install a new clutch pilot bearing
using replacer Tool No. T70P-7137.
7. Place the flywheel squarely on the
crankshaft flange. Tighten the
a t t a c h i n g b o l t s evenly to
specifications, Check the flywheel
run-out using gauge Tool No. 4201C. This should not exceed 0.005 inch
total indicator reading.
8. Install the clutch assembly to the
flywheel. Center the clutch disc with
the hub assembly away from the
flywheel using the locator Tool No.
T7OP-7137. Tighten the bolts
evenly to specifications, then remove
the clutch disc locator.
9. Install the oil pump and filter.
10. Install the oil separator in the
cylinder block and, where
applicable, secure to the cylinder
block with the attaching screw.
11. Install the fuel pump with a new
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gasket on the cylinder block.
12. Install the water pump on the
cylinder block.
13. Install the alternator complete with
mounting bracket to the cylinder
block. Torque the attaching bolts to
specification.
14. Install and time the distributor as
required. Turn the engine
crankshaft until the appropriate
timing marks on the pulley and the
front cover are in line with number
1 cylinder on compression (See
Group 23 Ignition System). With
the vacuum unit to the rear and
approximately 45 degrees out from
the engine, turn the rotor until the
electrode is pointing to No. 2 spark
plug. Insert the distributor into its
bore in this position and secure the
clamp bracket to the cylinder block.
Loosen the clamp and turn the
distributor body until the points just
start to open while holding the rotor
against the direction of rotation to
take up lost motion. Tighten the
clamp in this position but do not
overtighten.
15. Position the cylinder head gasket on
the cylinder block.
16. Install the cylinder head assembly.
Tighten the bolts in sequence to
specifications.
17. Lubricate the push rod ends, rocker
arm pads and the valve stem tips
with Lubriplate or equivalent.
Install the push rods in the push rod
bores in the same order in which
they were removed.
18. Install the rocker arm shaft
assembly to the cylinder head
engaging the push rod with the
adjusting screws. Tighten the
a t t a c h i n g b o l t s e v e n l y to
specifications.
19. Adjust the valve clearances to
specification.
20. Install the thermostat, new gasket
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and thermostat housing. Torque the
attaching bolts to specification.
21. Install the oil pressure sending unit.
22. Connect the fuel line to the
carburetor and fuel pump.
23. Connect the distributor vacuum
advance line to the carburetor and
the vacuum retard line (with the
larger diameter) to the intake
manifold.
24. Install the water pump pulley and
fan. Install the fan belt and adjust
the belt tension to specifications
using a belt tensioning tool.
25. Install the engine lifting brackets,
Tool No.T70P-6000 (Fig. 13), and
remove from stand and adapter.
26. Install the right and left engine
mounts on the cylinder block.
27. Re-adjust the valve clearances to
specification with the engine hot.
28. Check and adjust, the ignition
timing as required.
29. Install the rocker cover with gasket.
CYLINDER BLOCK
I n t e r n a l l y the crankcase
incorporates five main bearings with
removable caps secured by bolts fitted
without lock washers. The intermediate
and rear caps are identical, but their
positions must not be interchanged.
When removing these caps ensure that
their positions are marked, this is
normally done, in production, by a
number 2 stamped on the front
intermediate cap and 4 on the rear
intermediate cap. The rear cap is not
marked. All caps must be fitted with
cast arrows pointing forwards (Fig. 47).
The cylinder bores are machined
directly into the cylinder block and, in
production, are graded for size, the
grade number, of each bore, being
stamped on the push rod side of the
cylinder block adjacent to the top face.
Cast iron dry type cylinder liners,
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A 3378-A

FIG. 47 Main Bearing Cap
Numbering

however, may be installed for service
and two sizes of liner are available, a
standard size and one 0.020 inch
oversize on the outside diameter.
To remove and replace the cylinder
liners, a cylinder liner remover and
replacer ring should be made (See Part
21-01). Locate the remover in the
bottom of the cylinder liner, with the
cylinder block inverted, and press the
liner out on a suitable press. When
replacing or fitting a liner, make sure
that the cylinder bore is machined to the
correct size. Place the remover adapter
in the replacer ring and install in the
cylinder liner, which should be
lubricated on the outside with tallow (no
other lubricant should be used). Press
the liner into the bore from the top on a
suitable press. Cut the connecting rod
clearance slots in the base of the liner
and machine the bore to give the correct
clearance for the piston being fitted.
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SPECIFICATIONS
GENERAL SPECIFICATIONS
Compression Pressure
Compression Ratio

Engine

Firing Order

Oil Pressure-Hot

Bore and Stroke

Belt Tension

PSI (Sea Level) @

(Ft-Lbs)(D

Cranking Speed

@ 2000 R.P.M.

New 140, Used 110

1-2-4-3

25-45

3.188x3.056

N.A.

1600cc

Lowest 75% of Highest

(D All belts, Used belt is any in operation for 10 minutes.
CYLINDER HEAD
Valve Guide
Combustion

Bore

Valve

Valve

Valve

Valve

Gasket

Chflmbcr

Diameter

Seat Width

Seat

Seat

Arrangement

Surface

Runnout

(Front in

Flatness

(Maximum)

Rear)

(D

EIIEEIIE

0.0015

Engine

Volume

Angle

(Standard
Intake and
Intake

Exhaust

0.3113-

0.050-

0.070-

0.3125

0.065

0.085

Exhaust)

(2)

1600cc

45°

0.002

in any 12
inches.
® Combustion Chamber i n Piston

60-150

® Head Gasket Surface Finish R M S

VALVE ROCKER ARMS, ROCKER ARM SHAFT, PUSHRODS AND TAPPETS
Rocker

Valve

Rocker Arm

To Rocker

Rocker Arm

Arm

Push

Shaft 0 D

Shaft

Bore

Ratio

Rod

Rocker Arm
Engine

Clearance!)

1600cc

® Wear Limit

Diameter

0.623-

0.001-

0.6250-

0.624

0.0035

0.6265

0.0060

VALVE TAPPET

(Maximum

Standard

Clearance

Runout)

Diameter

To BorsKZ)

0.5150-

0.0005-

0.5155

0.002

0.012

1.54:1

®Wear Limit-0.005

VALVE SPRINGS

Engine

1600cc

Valve Spring Pressure

Valve Spring

Valve Spring

Valve Spring

Lbs @ Specified Length

Free Length

Assembled Height

Out-of-Square

Pressure

Approximate

Pad to Retainer

(Maximum)

1.48

1 1 / 4 - 1 9/32

1/16

47.5-52.5 @ 1.263

Wear L i m i t . . . 42 @ 1.263

117.5 @ .957 - Wear Limit

104 @ .957

VALVES
Valve Stem

Valve Stem to Rocker

Valve

To Valve Guide

Arm Clearance

Valve Head

Face

Diameter

Angle

Engine

1600cc

® Wear Limit 0.0055

Clearance

©

Intake

Exhaust

Intake

Exhaust

Intake

Exhaust

0.0008-

0.0017

0.010 Hot

0.017 Hot

1.502

1.239

0.0027

0.0036

(2) Valve face runout

44°

Maximum 0.0020

VALVES (Continued)
Valve Stem Diameter
Engine

1600cc

Standard

.003 Oversize

0.015 Oversize

Intake

Exhaust

Intake

Exhaust

Intake

Exhaust

0.3098-0.3105

0.3089-0.3096

0.3128-0.3135

0.3119-0.3126

0.3248-0.3255

0.3239-0.3246

CA1333-A
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CAMSHAFT
Camshaft Journal To
Bearing Clearance

Camshaft

Theoretical Valve Lift @ Zero Lash

Lobe Lift CD
Engine

1600cc
©

Intake

Exhaust

Intake

Exhaust

End Play(2)

Clearance (3)

0.2108

0.2176

0.3246

0.3351

0.0025-0.0075

0.0010-0.0023

Maximum allowable-lobe lift loss - 0.005.

Q) Wear Limit - 0.009.

Timing Chain
Deflection (Maximum)

0.500

(3) Wear Limit - 0.006.

CAMSHAFT (Continued)
CAMSHAFT VALVE TIMING EVENTS
Item

Bearing

1600

Item

1600

Intake Valve
Camshaft Journal

1.5597-

All

Diameter

Opens (BTDC)

O . O I O P •?•'

Intake Valve

o.oio ^ o r

1.5605

Standard 0 ( 2 )

Closes (ABDC)

All

Camshaft Bearings

1.5615-1.5620

0.017 ( ? U U

Exhaust Valve

Inside Diameter

Opens (BBDC)

Camshaft Bearings

0.010

Exhaust Valve

Location (3)

0.017(3 1 ' u

Closes (ATDC)

® Camshaft Journal maximum runout 0.003
® Camshaft Journal maximum out-of-round 0.0003
® Distance in inches that the front edge of the bearing is installed towards the rear from the front face of the cylinder block.
CYLINDER BLOCK
Main Bearing
Engine

1600 cc

Head Gasket

Cylinder Bore

Tappet Bore

Bore

Surface

Diameter 0

Diameter

Diameter

Flatness r

3.1869-3.1893

0.516-0.517

2.2710-2.2715

0.003 in 6
0.006 overall

^ M a x i m u m out-of-round

0.0005

Wear Limit

®Head gasket surface finish RMS

60-150

0 005

Cylinder bore surface finish RMS

15-35

Maximum Taper

0 001

Wear Limit

0.010

CRANKSHAFT AND FLYWHEEL
Main Bearing
Engine

Main Bearing

Bearing

Surface Finish

Thrust Face

Journal

Journal

Runout

Taper Max

Length

Journal

Thrust Face

0.001

0.0003

1.247-

12

20

Main Bearing

Journal

Journal

Journal RunoutMaximum d )

Diameter (3)
1600cc

Thrust
Main Bearing

Main Bearing

2.1253-

0.002

2.1261

RMS Maximum

1.249

®Main bearing journal out-of-round maximum 0.0004.

CD Wear Limit - 0.004

CRANKSHAFT AND FLYWHEEL (Continued)
Connecting
Engine

Connecting

Rod Bearing

Crankshaft

Rod Journal

Journal

Free End

Diameter 0

Maximum

Play

Flywheel

Taper
1600 cc

1.9368-

Clutch

Flywheel Ring Gear

Face

Lateral Runout

2)

Runout

0.0003

0.003-0.011

0.005

0.02:

1.9376
^Connecting rod journal out-of-round maximum 0.0004

©

Wear Limit-0.012

CRANKSHAFT BEARINGS
Connecting Rod Bearings
Engine

1600cc

To Crankshaft Clearance
Desired

Allowable

0.0004-0.0015

0.0004-0.0024

®0.002 U. S. Thickness Add 0.001 to Standard Thickness.

Main Bearings
Wall Thickness
Standard 0
0.0719-0.0722

To Crankshaft Clearance

Wall Thickness

Desired

Allowable

Standard (£>

0.0005-0.0015

0.0005-0.0016

0.0719 D.0724

®0.002 U. S. Thickness Add 0.0010 to Standard Thickness
CA1333-A1
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CONNECTING ROD
Piston Pin
Bore Or
Bushing
ID

Connecting
Rod Bearing
Bore Diameter

0.8121-0.8125

2.0825-2.0830

Engine

1600cc

Twist

Bend

4.9265-4.9295

0.004

0.004

<D

^Connecting rod bearing bore maximum out-of-round and taper

0.0004

Connecting Rod
Assembly
(Assembled To
Crankshaft) .-.
Side Clearance

Connecting Rod
Alignment
Maximum Total
Difference!

Connecting
Rod Length
Center
To Center

0.004-0.010

® Wear Limit - 0.014

®Pin bushing and crankshaft bearing bore must be parallel and in the same vertical plane
within the specified total difference at ends of 8-inch long bar measured 4 inches on
each side of rod.
PISTON
Engine

Standard Diameter 0

1600cc

3.1853-3.0874

Piston To
Cylinder Bore
Clearance

Piston Pin
Bore

Ring Groove Width

1600 cc

Upper Compression Ring . . . . . . . .
Lower Compression Ring

0.0651
0.0641
0.0796-

Oil Ring

0.0806
0.1578-

Diameter

0.00160.0022
(No. 1,2 & 3 Bore)
0.00190.0025
(No. 4 Bore)

0.81170.8121

0.1588

^Measured at 2.25 in. below dome and at 90° to the pin bore.
PISTON PIN
Engine
1600 cc
0

Tight.

Diameter

Length
2.800-2.810

0.002 Undersize

Standard

0.8099-0.8103

0.8119-0.8123

To Piston Clearance

To Connecting Rod
Bushing Clearance

0.0001-0.0003©

0.0001-0.0003(2)

(2> Loose.

PISTON RINGS
Ring Width
Engine

1600cc
0

Side Clearance

Compression Ring
Top

Bottom

0.0615-0.0625

0.077-0.078

Ring Gap Width

Compression Ring 0
Top

Compression Ring

Oil Ring

Bottom

0.009-0.014

0.0018-0.0038

0.0016-0.0036

Oil Ring

Bottom
0.009-0.014

Wear Limit - 0.006.

OIL PUMP

Engine
1600cc

Rotor Type Oil
Pump Relief Valve
Spring Tension
Lbs @ Specified Length

Drive Shaft
To Housing
Bearing
Clearance

Relief Valve
Clearance

Rotor Assembly
End Clearance

Outer Race
To Housing
(Radial
Clearance)

7.5-8.5 @ 1.04

0.0015-0.003

0.001-0.003

0.001-0.004

0.005-0.0075

APPROXIMATE OIL PAN CAPACITIES 0
Engine

U. S. Measure

1600 cc

Imperial Measure

3.5 Qt.0

2 7/8

-^Includes 1/2 quart with filter replacement.
ENGINE SUPPORT TORQUE LIMITS-FT-LBS
FRONT SUPPORTS

1600cc

Support Bracket to
Engine
Support Bracket to
Insulator

30-45

Insulator to Frame

25-45

12-22

REAR SUPPORTS
Cross Member to Frame Bracket
Through Bolt (Nut)
Insulator to Crossmember
Insulator to Transmission Bracket
Transmission Bracket Attaching
Bolt Manual

1600cc
20-30
30-50
40-60
40-60

CA1333-A2
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TORQUE SPECIFICATIONS
Torque Ft-Lb

Item

Thread Size

Torque Ft-Lb

Item

Thread Size

Comshah Sprcjcket to Camshaft Bolt
Camshaft Thiust Plate Bolts
Connectmy Rod Bolts

5/16-18 UNC

12-15
2.5-3.5

Intake Manifold to Cyl. Head Nuts
Intake Manifold to Cyl. Head Studs

5/16-24 UNF

12-15

5/16-18 UNC

9-12.

30-35

Mam Bearing Cap Bolts
Mainfold Vacuum Connector
Oil Pump to Cyl. Block
Oil Filter Center Bolt
Oil Gallery (Main) Plug

7/16-14 UNC
1/4-NPTF
5/16-18 UNC
3/8-24 NPTF
1/4-18 NPTF

65-70
8-12

CylinUei Huiid Bolts
Ciankstiatt Pulley Bolt
Crankcase Ventilation Adaptor to Manf.
Cyl. Front Cover Bolts
Clutch Pressure Plate to Flywheel

1/4-20 UNC
3/8-24 UNF

(D
7/16-20 UNF
1/4-18 NPTF

24-28
8-12
5-7

1/4-20 UNC
5/16-18 UNC
5/16-24 UNF

13-15
12-15
18-22

12-15
12-15

Oil Gallery (Transverse) Plug

1/8-27 NPTF

9-11

Oil Sender Unit to Block

1/4-18 NPTF

9-11

1/4-20 UNC
1/4-20 UNC

5-7
5-7

Oil Drain Plug

1/2-20 UNF

20-25

1/4-20 UNC

25-30 IN-LB

Oil Pan to Cyl. Block Bolts
Oil Pump Cover to Oil Pump Bolts
Rear Oil Seal Retainer to Cyl. Block

1/4-20 UNC
5/16-18 UNC

5-7
12-15

Head Studs
Exhaust Manifold to Cylinder

5/16-18 UNC

9-12

Rocker Cover to Cyl. Head Screws

1/4-20 UNC

2.5-3.5

Hd. Nuts
Separator Clamping Bolt

5/16-24 UNF

15-18

3/8-16 UNC
14MMx1.25MM

25-30
22-28

1/4-20 UNC

Fan to Hub

M8

6-9
5-7

Rocker Shaft Support Bolt
Spark Plug to Cyl. Hd.
Lifter Adjusting Self Lock Screws

SPECIAL
1/8-27 NPTF
1/4 NPTF

10-25
9-11

3/8-24 UNF
5/16-18 UNC
1/2-20 UNF

Plastic 7-9
50-55
12-15
8-10

3/8-18 UNC

20-25

5/16-18 UNC

12-15

Carburetor Attaching Nuts
Cham Tension Support to Cyl. Block
Distributor to Cyl. Block
Distributor Clamp
Exhaust Manifold to Cylinder

Flywheel to Crankshaft Bolts
Fuel Pump to Cyl. Block
Fuel Pump Outlet Connection Assy.
Alternator Mounting to Cyl. Block
Bolts
Intake Manifold to Cyl. Head
Bolts

0

StepOne-5Ft-Lb
Step Two - 20-30 Ft-Lb
Step Three - 50-55 Ft-Lb
Step Four - 65-70 Ft-Lb

BOLTS & NUTS

Temp. Sender Unit To Head
Water Jacket Drain Plug
Water Outlet Connection to Cyl. Hd.
Water Pump to Cyl. Block
Water Pump to Cyl. Block
Vacuum Adaptor to Intake Manifold
Oil Filter
Decel Valve Adaptor to Manifold
Nut Decel Valve Adaptor to Decel Valve
Timing Pointer

(2)

5/16-18 UNC
1/4-20 UNC
5/16-18 UNC
1/8-27 NPTF

3/8-18 NPTF
T-12UNF

12-15
12-15
5-7
12-15
4-5
1/2 t u n
after initial seating
30-33
27-30

M-6x 10

8-10

Step Three - 6-8 Ft-Lb

(2) Step One

Finger Tighten Corner Bolts
Step Two - Tighten All Bolts
Sufficiently to Clamp Gasket
TORQUE FT-LB

BOLTS & NUTS

1/4-20
5/16-18
5/16-24
3/8-16
3/8-24

5-7

1/2-13

12-15
12-15
17-22

7/16-14

30-35

1/2-20
9/16-12
9/16-18
5/8-11
5/8-18

7/16-20

40-45

22-27

•

TORQUE FT-LB
45-50
50-60
60-70
65-75
75-85
100-110

For non-critical and not otherwise mentioned applications, the above general assembly
torques will apply.
CA1333-A3
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PART 21-03 2000cc Four-Cylinder Engine
Applies to Pinto Only

03-10

Removal and Installation

Removal and Installation

03-03

Removal and Installation
CAMSHAFT TIMING

03-03

Removal and Installation

03-10

Removal and Installation
Removal and Installation

03-12

Removal and Installation

03-04

CRANKSHAFT
Removal and Installation

03-13

Removal and Installation

03-11

CYLINDER BLOCK
03-18

CYLINDER FRONT COVER, CAMSHAFT
AND A U X I L I A R Y SHAFT SEALS

OIL PUMP
Disassembly and Assembly

03-18

Removal and Installation

03-11

Disassembly and Assembly

03-18

Removal and Installation

03-12

SPECIFICATIONS
03-08

CYLINDER HEAD

03-19

TIMING SPROCKET, A U X I L I A R Y SHAFT
SPROCKET AND BELT TENSIONER

Disassembly and Assembly

03-17

Removal and Installation

03-06

ENGINE ASSEMBLY

Removal and Installation

03-09

VALVE CLEARANCE A D J U S T M E N T . . .
V A L V E ROCKERARM COVER AND

Description .

03-01

ROCKER ARM

Disassembly and Assembly

03-15

Removal and Installation

Removal and Installation

03-04

ENGINE FRONTSUPPORTS

03-05

VALVE SPRING, RETAINER AND
STEM SEAL

03-04

ENGINE REAR SUPPORT

The 2000 cc overhead cam engine is
4-cylinder design, lightweight cast iron
construction. The crankshaft is
supported by five main bearings and the
camshaft by three bearings. The
camshaft is belt driven by the
crankshaft. Belt tension is adjusted by a

03-11

PISTONS AND CONNECTING RODS

Disassembly and Assembly

DESCRIPTION

03-14

OIL PAN
Removal and Installation

CRANKSHAFT REAR SEAL

03-12

OIL FILTER
Removal and Installation

CRANKCASE VENTILATION SYSTEM

03-06

MAIN BEARINGS
Removal and Installation

CONNECTING ROD BEARINGS

03-10

INTAKE MANIFOLD
Removal and Installation

CLUTCH PILOT BUSHING

Removal and Installation

03-06

FLYWHEEL

CAMSHAFT DRIVE BELT

Removal and Installation

Page

EXHAUST MANIFOLD

A U X I L I A R Y S H A F T A N D BEARING

Removal and Installation

COMPONENT INDEX

Page

COMPONENT INDEX

Removal and Installation

03-07

WATER PUMP
03-04

Removal and Installation

spring loaded idler pulley. A set of
metric wrenches will be required to
service the engine.
Ventilation of the crankcase is
effected by the vacuum created in the
intake manifold when the engine is
running and varies with the changes in
vacuum. A portion of the fresh air
entering the air cleaner bypasses the
carburetor to be drawn into the intake

03-08

manifold via primary vent hose, cylinder
head cover, crankcase, oil separator (on
left side of engine), ventilation control
valve (on separator) and secondary vent
hose.
The exhaust emission control system
is accomplished by the following: a
distributor with dual diaphragm
vacuum unit, modified carburetor
calibrated for use with exhaust emission

21-03-02
control system only, and a deceleration
valve (on standard transmission only).
The deceleration valve is designed to
supply the engine with a greater air-fuel
mixture volume during deceleration
resulting in a lower hydrocarbon
content in the exhaust fumes. The
ignition distributor with dual
diaphragm vacuum unit operates in
conjunction with the carburetor and
assists the process by retardation of the
ignition under these
The engine lubrication system (Fig.
1) is the force feed type incorporating a
full flow oil filter. The oil pump draws
oil from the pan through a screen and
forces it via a short passage (which is on
the one end closed by the auxiliary shaft
retainer plate) into the fullflowoil filter.
From the center passage of the oil filter
the oil enters the main oil gallery. The
five crankshaft main bearings and the
three camshaft bearings are in direct
connection with the main oil gallery.
The connecting rod bearings are
supplied with oil from the front and rear
main bearings via inclined passages. A
squirt hole in each connecting rod
crankpin end supplies oil to the piston
thrust side. The auxiliary shaft is in
direct connection with the main oil
gallery. The distributor shaft is
intermittently supplied with oil from a
passage drilled in the auxiliary shaft at
right angles to the shaft's axis. The cams
and cam follower arms are supplied with
oil from the center camshaft bearing
(which is provided with a groove 180
degrees around its periphery) via an oil
line.
As long as the engine is cold the
coolant passes only from water pump
through engine and intake manifold,
automatic choke and heater core back to
the pump (Fig. 2). This ensures a quick
warming up of the engine to operating
temperature, the automatic choke opens
early and the heater supplies warm air
after a short time. As soon as the engine
has attained operating temperature, i.e.
at thermostat opening temperature (190
degrees F), the coolant flows via the
outlet housing to the radiator—where it
is cooled—and back to the pump and
into the engine. The radiator is provided
with a coolant drain plug. The engine
coolant drain plug is located on the right
side near the clutch housing. The
thermostat is located in the water outlet
housing and is held in position with a
retainer ring.

2000CC FOUR-CYLINDER ENGINE
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FIG. 1 Engine Lubrication System

'RETAINER I
RING

r

A3440-A

FIG. 2 Engine Cooling System
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ADJUSTMENTS
HIGH POINT OF CAM LOBE

VALVE CLEARANCE

1. Remove the air cleaner.
2. Remove the valve rocker arm cover.
3. Rotate the crankshaft (clockwise
only) until the high point of the
number 1 cam lobe is pointing down
(valve spring depressed).
4. Check the clearance between the
cam lobe and rocker arm on valves
6 and 7 (Fig. 3). The valve clearance
is checked between the camshaft and
the rocker arm with the feeler gauge
inserted from the valve side (Figure
4).
In order to accurately check the
clearance between the cam lobe and
rocker arm, you must first remove the
rocker arm retaining spring.
5. Use a flat blade screwdriver to reach
under the spring at the rocker arm
and snap the spring up and off. The
spring should now hang loosely.
6. If the clearance is incorrect, loosen
the lock nut and use a 15mm openend wrench to turn the adjustment
screw in to increase the clearance or
out to decrease the clearance. When
this adjustment is completed,
tighten the lock nut securely with a
3/4 inch open-end wrench.
7. Turn the engine so that the valve
spring for valve 2 is fully depressed.
Valves 3 and 8 can be adjusted at
this time (Fig. 4).
8. Turn the engine so that the valve
spring for valve 3 is fully depressed.
Valves 2 and 5 can be adjusted at
this time.
9. Turn the engine so that the valve
spring for valve No. 6 is fully
depressed. Valves No. 4 and 1 can be
adjusted at this time.
10. Snap the rocker arm retaining
2000 cc ENGINE - SET AT ANY TEMPERATURE
Valve
Depressed

Valves to Adjust to
0.008

0.010

No. 1

No. 6

No. 7

No. 2

No. 8

No. 3

No. 3

No. 2

No. 5

No. 6

No. 4

No. 1
CA1332-A

FIG. 3 Valve Clearance

Feeler
Gauge

ROCKER
ARM

A3504-A

FIG. 4 Checking Valve Clearance

springs back into place. If a spring
has fallen completely off, snap it into
place the same way the other springs
are set.
11. Clean all gasket material from the
cylinder head and valve rocker arm
cover. Straighten the valve cover
f l a n g e if n e c e s s a r y from
overtorquing the attaching screws.
12. Position a new gasket in the cover.
Make sure that the tabs of the gasket
are engaged in the notches in the
cover. Install the valve cover and
new gasket. Torque the attaching
screws in the sequence detailed in
the specifications section. Make sure
that the two screws provided with
rubber coated washers are installed
at the front and at the vertical
attaching surface.
13. Install the air cleaner and the
crankcase ventilation hose.

5.
6.

7.
8.

engine with the large pin inserted in
the camshaft sprocket bolt hole. The
tool should be to the left of the
thermostat housing. Rotate the tool
in a clockwise direction until the
small pin can be inserted into the
large key way near the bottom of the
gear. Since the camshaft rotates at
1/2 engine speed it may be necessary
to turn the crankshaft one full turn
to bring the large keyway to the
bottom edge of the sprocket. Check
the point where the bottom edge of
the tool lies across the belt (Figure
5). If the bottom edge of the tool
does not lie across the belt, the
timing is incorrect.
If the timing is incorrect, inspect the
camshaft belt for wear or damage. If
the belt is damaged, replace it.
If the belt is not damaged, mark the
position of a cam sprocket tooth and
also an index mark on the belt and
remove the belt. Turn the cam
sprocket slightly and install the belt
so that the sprocket teeth engage the
belt one tooth away from the
original position. Install Tool T71P8620-A on the engine and recheck
the timing.
When timing is correct, install the
cam sprocket attaching bolt and
torque to specifications.
Install the camshaft belt shield on
the engine and install the three
retaining bolts with rubber
grommets in place.

CAMSHAFT TIMING
1. Remove the three bolts and
grommets attaching the camshaft
belt shield and remove the shield.
2. Remove the camshaft sprocket
attaching bolt.
3. Set the crankshaft to TDC by
aligning the timing mark on the
engine front cover with the 0 mark
on the crankshaft damper. If the
engine is to be turned by hand,
always turn in the direction of
normal rotation. Backward rotation
may cause the belt to jump time due
to the arrangement of the belt
tensioner.
4. Install Tool T71P-8620-A on the

CAM OUT OF TIME

A3503-A

FIG. 5 Checking Camshaft Timing
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REMOVAL AND INSTALLATION
When installing nuts or bolts (refer
to torque specifications), oil the threads
with light-weight engine oil. Do not oil
threads that require oil-resistant or
water-resistant sealer.
ENGINE

Removal
1. Raise the hood and secure it in the
vertical position.
2. Drain the coolant from the radiator
and the oil from the crankcase.
3. Remove the air cleaner and the
exhaust manifold shroud.
4. Disconnect the ground cable from
the battery.
5. Remove the radiator upper and
lower hoses.
6. Remove the radiator and fan.
7. Disconnect the heater hose from the
water pump and carburetor choke
fitting.
8. Disconnect the alternator wires
from the alternator, the starter cable
from the starter, and the accelerator
cable from the carburetor. On a
vehicle with air conditioning,
remove the compressor from the
mounting bracket, and position it
out of the way, leaving the
refrigerant lines attached.
9. Disconnect the flexible fuel line at
the fuel pump line and plug the fuel
line.
10. Disconnect the coil primary wire at
the coil. Disconnect the oil pressure
and the water temperature sending
unit wires at the sending units.
11. Remove the starter.
12. Raise the vehicle. Remove the
flywheel or converter housing upper
attaching bolts.
13. Disconnect the muffler inlet pipe at
the exhaust manifold. Disconnect
the engine right and left mount at
the underbody bracket. Remove the
flywheel or converter housing cover.
On a vehicle with a manual-shift
transmission, remove the flywheel
housing lower attaching bolts.
On a vehicle with automatic
transmission, disconnect the converter
from the flywheel. Remove the
converter housing lower attaching bolts.
14. Lower the vehicle. Support the
transmission and flywheel or
converter housing with a jack.
15. Attach the engine lifting hooks to
the existing lifting brackets.
Carefully lift the engine out of the
engine compartment. Install the
engine on a work stand.
Installation
1. Place a new gasket over the exhaust
inlet pipe.

2. Carefully lower the engine into the
engine compartment.
3. Make sure the studs on the exhaust
manifold are aligned with the holes
in the muffler inlet pipe.
On a vehicle with automatic
transmission, start the converter pilot
into the crankshaft.
On a vehicle with a manual-shift
transmission, start the transmission
main drive gear into the clutch disc. It
may be necessary to adjust the position
of the transmission in relation to the
engine if the input shaft will not enter
the clutch disc. If the engine hangs up
after the shaft enters, turn the
crankshaft in the clockwise direction
slowly, (transmission in gear) until the
shaft splines mesh with the clutch disc
splines.
4. Install the flywheel or converter
housing upper attaching bolts.
Remove the engine lifting sling
hooks.
5. Remove the jack from the
transmission. Raise the vehicle.
6. Install the flywheel or converter
housing lower attaching bolts.
On a vehicle with automatic
transmission, attach the converter to the
flywheel and torque the attaching nuts
to specifications.
7. Install the flywheel or converter
housing dust cover.
8. Install the engine left and right
mount to the underbody bracket.
9. Remove the plug from the fuel line
and connect theflexiblefuel line to
the fuel pump line. Install the
exhaust manifold to muffler inlet
pipe lockwashers and nuts. Torque
the nuts to specifications.
10. Lower the vehicle. Connect the oil
pressure and the engine temperature
sending unit wires. Connect the coil
primary wire. Connect the
accelerator cable.
11. Install the starter motor. Connect
the starter cable. Connect the
alternator wires. Connect the heater
hose at the water pump and
carburetor for choke fitting.
12. Install the pulley, fan, and drive belt.
Adjust the drive belt tension. On a
vehicle with air conditioning, install
the compressor on the mounting
bracket, and adjust the belt tension
to specifications. Install the radiator.
Connect the radiator upper and
lower hoses. Fill and bleed the
cooling system. Fill the crankcase
with the proper grade and quantity
of engine oil.
13. Connect the battery ground cable.
14. Operate the engine at fast idle and

check all gaskets and hose
connections for leaks.
On a vehicle with automatic
transmission, adjust the transmission
control linkage (Group 17 Throttle
Linkage).
15. Install the air cleaner and connect
the positive closed type crankcase
ventilation hose.
ENGINE FRONT SUPPORTS

The procedures given apply to either
a right or left installation.
The engine front supports are
located on each side of the cylinder
block (Fig. 6).
Removal
1. Remove insulator upper and the
lower attaching nut.
2. Raise the engine just high enough to
remove the insulator.
3. Remove the support bracket
attaching screws and remove the
bracket.
Installation
1. Position the support bracket and
install and torque the attaching bolts
to specification.
2. Position the insulator then lower the
engine and remove the jack.
3. Install and torque the insulator
s u p p o r t a t t a c h i n g n u t s to
specification.
ENGINE REAR SUPPORT

Removal
1. Remove the engine rear support
insulator attaching nuts (Fig. 6).
2. Place a block of wood and a jack
under the transmission and raise it
just high enough to remove the
insulator.
Installation
1. Position the support on the
crossmember making sure that the
indentation in the support enters the
locating hole in the crossmember.
Lower the transmission into place.
2. Install and torque the two support
insulator attaching nuts to
specification.
CRANKCASE VENTILATION
SYSTEM

Removal
1. Disconnect the inlet hose from the
air cleaner and from the oil filler
cap.
2. Disconnect the carbon canister hose
from the air cleaner (Fig. 7).
3. Remove the air cleaner.
4. Grasp the crankcase vent hose at the
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40-60 FT-LB
INSULATOR
20-30 FT-LB

30-45 FT-LB
INSULATOR-6D089

AUTOMATIC TRANSMISSION
ENGINE FRONT MOUNT

A3697-A

FIG. 6 Engine Supports

oil separator and pull the regulator
valve from the separator.
5. Disconnect the hose from the intake
manifold.
6. Disconnect the hose from the
regulator valve.
Installation
1. Connect the vent hose to the intake
manifold.
2. Connect the vent hose to the valve
(Fig. 7), then insert the regulator
valve in the oil separator.
3. Install the air cleaner.
4. Install the oil filler cap.
5. Connect the inlet hose to the oil filler
cap and to the air cleaner.
6. Connect the carbon canister hose to
the air cleaner.

Position the rocker arm on the valve
and adjustment screw. Secure it to
the adjustment screw with the
retaining spring.
2. Adjust the valve clearance to

specification.
3. Clean the gasket surfaces of the
valve rocker arm cover and cylinder
head.
4. Place a new gasket in the cover
AIR CLEANER

OIL FILLER CAP

VALVE ROCKER ARM COVER
AND ROCKER ARM

Removal
1. Remove the air cleaner.
2. Remove the valve rocker arm cover.
3. Rotate the crankshaft as required to
place the low side of the camshaft
lobe (heel) next to the rocker arm
that is being replaced.
4. Remove the rocker arm retaining
spring.
5. Depress the valve spring with Tool
T71P-6565-A just enough to remove
the rocker arm.
Installation
1. Apply Lubriplate or equivalent to all
rocker arm contact surfaces.

DECEL.
VALVE
(MANUAL TRANS
ONLY)

A3445-C

FIG. 7 Crankcase Ventilation System Components
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making sure that the tabs are
engaged in the notches of the cover.
5. Install the valve rocker arm cover
and torque the bolts in the sequence
detailed in the specifications section.
6. Install the air cleaner and connect
the attaching hoses.
INTAKE MANIFOLD

Removal
1. Remove the air cleaner.
2. Disconnect the fuel line from the
carburetor.
3. Disconnect the two distributor
vacuum lines at the intake manifold.
4. D i s c o n n e c t t h e c r a n k c a s e
ventilation hose at the intake
manifold.
5. Remove the intake manifold-tocylinder head attaching nuts. Lift
the manifold, carburetor and decel
valve off the studs as an assembly.
Installation
1. Clean the gasket surfaces on the
cylinder head and intake manifold
thoroughly.
2. Position a new gasket and the
manifold on the studs. Torque the
attaching nuts to specification
working from the center toward
each end (Fig. 14)
3. Connect the crankcase ventilation
hose to the manifold.
4. Connect the two distributor vacuum
lines to their respective connectors
on the manifold.
5. Connect the fuel line to the
carburetor.
6. Install the air cleaner.
EXHAUST MANIFOLD

Removal
1. Remove the carburetor air cleaner.
2. Remove the two attaching nuts from
the top of the exhaust manifold
shroud.
3. Disconnect the two attaching nuts
from the muffler inlet pipe.
4. Remove the eight manifold
attaching nuts.
5. Lift the manifold from the cylinder
head.
Installation
1. Apply a light film of graphite grease
on the exhaust manifold mating
surfaces prior to installation.
2. Position the manifold on the studs
and install and torque the attaching
nuts as shown in Fig. 8.
3. Install a new inlet pipe gasket.
Install and torque the two attaching
nuts to specification.
4. Position the exhaust manifold
shroud on the manifold and install
and torque the two attaching nuts to
specification.
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FIG. 8 Exhaust Manifold Tightening
Sequence

5. Install the carburetor air cleaner.
CYLINDER HEAD

If the cylinder head is to be replaced,
follow the procedures under Cylinder
Head Disassembly and Assembly, and
transfer all valves, camshaft, and the
spark plugs to the new cylinder head.
Clean and inspect all parts, reface the
valves and check valve guide clearances
before assembling the used parts to the
head.
Removal
1. Drain the cooling system.
2. Remove the air cleaner.
3. Remove the valve rocker arm cover.
4. Remove the exhaust manifold.
5. Remove the intake manifold,
carburetor and the decel valve as an
assembly.
6. Remove the camshaft drive belt
cover. Do not lose the rubber
grommets from the attaching
screws.
7. Loosen the drive belt tensioner and
remove the drive belt.
8. Remove the water outlet elbow from
the cylinder head.
9. Remove the ten cylinder head
attaching bolts with Tool T71P6065-A as shown in Fig. 9.
10. Lift the cylinder head and camshaft
assembly from the engine.

Installation
1. Clean the cylinder head gasket
surfaces on the head and the block.
Clean carbon deposits from the top
of the pistons. Clean the intake
manifold gasket surfaces on the
cylinder head and mating parts.
Clean the water outlet elbow gasket
surfaces.
2. Install two guide pins, Tool T71P6049-A in the cylinder block (Fig.
10). Place a new cylinder head
gasket on the cylinder block.
3. Position the cylinder head and
camshaft assembly on the block.
Install the bolts finger tight, then
torque the bolts to specification as
shown in Fig. 11.
4. Make sure that the crankshaft is at
TDC, and the camshaft drive gear
and distributor is at the positions
shown in Fig. 12.
5. Make sure that one end of the belt
tensioner spring engages the groove
in the anchor stud which is behind
the pin of the back plate (Fig. 12).
Rotate the tensioner clockwise as far
as possible, then tighten the
adjustment bolt snugly with Tool
T71P-6603-A. Align the timing
marks as shown in Fig. 13, then
position the drive belt on the
sprockets. Loosen the tensioner
adjustment bolt. Rotate the
crankshaft two complete turns to
remove the slack from the belt and
allow the tensioner to move tighter
against the belt. Torque the
tensioner adjustment and pivot bolts
to specification. Recheck the timing
marks.
Too I-T7

IP-6049-A

3446-A
Tool-mP-6065-A

FIG. 10 Cylinder Head Guide Pins
Installed
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6. Position the camshaft drive belt
cover. Install the attaching bolts and
grommets. Torque the bolts to
specification.
7. Position the water outlet elbow and
new gasket then install the attaching
screws. Torque the attaching screws
to specification. Connect the water
outlet hose to the elbow.
8. Position a new intake manifold
gasket on the studs. Position the
manifold, carburetor and decel valve
assembly on the studs and install the
attaching nuts. Torque the nuts to
specification in the sequence shown
in Fig. 14.
9. Apply a film of graphite grease to
the mating surfaces, then position
the exhaust manifold. Install and
torque the attaching nuts to
specification (Fig. 8). Using a new
inlet pipe gasket, connect the inlet

pipe and install the attaching nuts.
Torque the nuts to specification.
10. Adjust the valve clearance to
specifications.
11. Install a new valve cover gasket and
the cover. Torque the attaching bolts
in sequence to specification.
12. Install the air cleaner and the
crankcase ventilation hose.
13. Fill the cooling system to the correct
level with the specified coolant.
VALVE SPRING, RETAINER AND
STEM SEAL

Broken valve springs, or defective
valve stem seals and retainers may be
replaced without removing the cylinder
head, provided damage to the valve or
valve seat has not occurred.
Removal
1. Remove the air cleaner and the
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exhaust manifold shroud.
2. Remove the valve rocker arm cover.
3. Remove both rocker arms from the
cylinder being serviced.
4. Remove the spark plug from the
cylinder being serviced and install
air line adapter Tool 6513-ABA.
Connect an air line to the adapter
and apply a minimum of 140 psi.
5. Compress the valve spring with Tool
T71P-6565-A as shown in Fig. 15
and remove the retainer locks,
spring retainer, and valve spring.
Remove and discard the valve stem
seal.
6. If 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.
7. Inspect the valve stem for damage.
Rotate the valve and check the valve
stem tip for eccentric 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 necessary to
remove the cylinder head and repair
it as outlined in Part 21-01.
8. If the condition of the valve proved
satisfactory, hold the valve in the
closed position and apply air
pressure to the cylinder.
Installation
1. Install a new valve stem seal using a
plastic installation cap as shown in
Fig. 16. Place the spring in position
over the valves. Install the valve
spring retainer. Compress the valve
spring and install the valve spring
retainer locks. Remove the
compressor tool. Turn off the air
and remove the air line and adapter.
2. Apply Lubriplate or equivalent to all
contact surfaces of the rocker arm.
Install the rocker arm and set the
valve clearance to specification.
3. Install the spark plug and connect
the spark plug wire.
4. Clean the valve rocker arm cover.
Scrape all gasket material from the
cover and the cylinder head mating
surface. Position the gasket on the
rocker arm cover. Be sure that the
gasket lock tabs engage the notches
provided in the cover. Install the
cover, making sure that the gasket
seats evenly around the cylinder
head. Torque the cover bolts in
sequence to specifications.
5. Install the exhaust manifold shroud.
6. Install the air cleaner and crankcase
ventilation hose.

21-03-08

2000CC FOUR-CYLINDER ENGINE

CAMSHAFT SPROCKETBp'
TIMING MARKS

21-03-08

"

FIG. 14 Intake Manifold Tightening
Sequence

Tool T7F-6565-A

53; A 3421-A

FIG. 15 Removing Valve Spring
Retainer

FIG. 13 Timing Marks
WATER PUMP

Removal
1. Drain the cooling system into a
container.
2. Disconnect the heater hose and the
radiator lower hose from the pump.
3. Remove the alternator drive belt.
4. Remove the fan attaching bolts then
remove the fan, fan spacer and the
pulley.
5. Remove the camshaft drive belt
cover.
6. Remove the water pump attaching
bolts. Remove the water pump.
7. Clean all gasket material from the
cylinder block.
Installation
1. Using a new gasket, position the
pump and install the attaching bolts.

4.
5.
6.
7.

Torque the bolts to specification.
Install the camshaft drive belt cover.
Position the pulley, spacer and fan.
Install and torque the attaching
bolts to specification.
Install the alternator drive belt and
set the belt tension to specification
with Tool T63L-8620-A.
Connect the heater hose and the
radiator lower hose to specification.
Fill the cooling system to the proper
level with the specified coolant.
Start the engine and check for leaks.

CYLINDER FRONT COVER,
CAMSHAFT AND AUXILIARY
SHAFT SEALS

The cylinder front cover, camshaft
and the auxiliary shaft seals are replaced

in the same manner with the same tools
after the respective gear has been
removed.
Removal
1. Remove the alternator drive belt.
2. Remove the crankshaft pulley
attaching bolt and washer if the
crankshaft seal is being replaced.
Slide the pulley off the shaft.
3. Remove the camshaft drive belt.
4. Slide the camshaft drive belt
sprocket and belt guide off the
crankshaft. If the sprocket will not
slide off the shaft, use a puller to
remove it.
5. Install Tool T71P-6150-A over the
end of the crankshaft (Fig. 17) and
remove the seal.
Installation
1. Install a new front seal in the
cylinder front cover with Tool
T71P-6150-A (Fig. 18).
2. Slide the crankshaft drive belt
sprocket guide plate, sprocket (large
chamfer toward engine) and the
crankshaft pulley on the shaft.
Install the attaching washer and
b o l t . T o r q u e t h e b o l t to
specifications.
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PLASTIC INSTALLATION CAP
(OIL SURFACE OF CAP
TO FACILITATE
SEAL INSTALLATION)

STEP' # 2

STEP # 1

.STEP # 3

STEP #1 - WITH VALVES IN HEAD. PLACE PLASTIC INSTALLATION CAP OVER END OF VALVE STEM.
S T E p #i _ START VALVE STEM SEAL CAREFULLY OVER CAP. PUSH SEAL DOWN UNTIL JACKET
TOUCHES TOP OF GUIDE.
STEP # 3 - REMOVE PLASTIC INSTALLATION CAP. USE INSTALLATION TOOL- T73P-6571-A OR
SCREWDRIVERS TO BOTTOM SEAL ON VALVE GUIDE.
A3451-C

FIG. 16 Installing Valve Stem Seal
3. Make sure that one end of the belt
tensioner spring engages the groove
in the anchor stud which is behind
the pin of the back plate (Fig. 12).
Rotate the tensioner clockwise as far
as possible, then tighten the
adjustment bolt snugly with tool
T71P-6603-A. Align the timing
marks as shown in Fig. 13, then
position the drive belt on the
sprockets. Loosen the tensioner
adjustment bolt. Rotate the
crankshaft two complete turns to
remove the slack from the belt and

allow the tensioner to move tighter
against the belt. Torque the
tensioner adjustment and pivot bolts
to specification. Recheck the timing
marks.
4. Position the camshaft drive belt
cover, then install the attaching
bolts and grommets. Torque the
bolts to specification.
5. Install and adjust the alternator
drive belt to specification using
Tool-T63L-8620-A
6. Start the engine and check the
ignition timing. Adjust it as
required.

A3693-A

FIG. 17 Removing Crankshaft Oil
Seal

FIG. 18 Installing Crankshaft Oil
Seal
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CAMSHAFT DRIVE BELT
Removal
1. Place the crankshaft on TDC.
2. Remove the three camshaft drive
belt cover attaching bolts and
remove the cover.
3. R e m o v e t h e belt t e n s i o n e r
adjustment bolt with Tool T71P6603-A. Remove the pivot bolt and
spring.
4. Lift the belt off the sprockets. Do
not rotate the crankshaft or the
camshaft after the drive belt has
been removed. Rotating either one
will impair the valve timing.
Installation
1. Make sure the one end of the belt
tensioner spring engages the groove
in the anchor stud which is behind
the pin of the back plate (Fig. 12).
Rotate the tensioner clockwise as far
as possible, then tighten the
adjustment bolt snugly with Tool
T71P-6603-A. Align the timing
marks as shown in Fig. 13, then
position the drivee belt on the
sprockets. Loosen the tensioner
a d j u s t m e n t belt. R o t a t e the
crankshaft two complete turns to
remove the slack from the belt and
allow the tensioner to move tighter
against the belt. Torque the
tensioner adjustment and pivot bolts
to specifications. Recheck the timing
marks.
2. Position the camshaft drive belt
cover and install the attaching bolts
and grommets. Torque the three
attaching bolts to specification.
3. Start the engine and check the
ignition timing and adjust it as
required.
TIMING SPROCKET, AUXILIARY
SHAFT SPROCKET AND BELT
TENSIONER
Removal
1. Remove the camshaft drive belt.
2. R e m o v e t h e belt t e n s i o n e r
adjustment bolt with Tool T71P6603-A and pivot bolt and spring.
3. If replacing the drive belt auxiliary
shaft sprocket (Fig. 12) remove the
attaching bolt and washer. Slide the
auxiliary shaft sprocket off the shaft.
4. The camshaft drive sprocket is
removed in the same manner as the
auxiliary shaft sprocket in step 3
except for the additional belt guide
plate.
5. If replacing the camshaft belt drive
sprocket, remove the crankshaft
pulley attaching bolt and washer.
Slide the pulley, sprocket and belt
guide plate off the crankshaft. It
may be necessary to use a puller to
free the sprocket from the shaft.
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Installation
1. Slip the camshaft belt guide plate,
sprocket (large chamfer toward
engine) and the crankshaft pulley on
the crankshaft. Torque the attaching
bolt and washer to specification.
2. If installing an auxiliary sprocket,
place the sprocket on the auxiliary
shaft, then install the flat washer and
b o l t . T o r q u e t h e b o l t to
specifications. If installing a
camshaft drive sprocket, install the
belt guide plate with the tang
engaging the keyway, sprocket,
attaching bolt and washer. Torque
the bolt to specification.
3. Make sure that one end of the belt
tensioner spring engages the groove
in the anchor stud which is behind
the pin of the back plate (Fig. 12).
Rotate the tensioner clockwise as far
as possible, then tighten the
adjustment bolt snugly with tool
T71P-6603-A. Align the timing
marks as shown in Fig. 13, then
position the drive belt on the
sprockets. Loosen the tensioner
adjustment bolt. Rotate the
crankshaft two complete turns to
remove the slack from the belt and
allow the tensioner to move tighter
against the belt. Torque the
tensioner adjustment and pivot bolts
to specification. Recheck the timing
marks.
4. Position the camshaft drive belt
cover and install the attaching bolts
and grommets. Torque the bolts to
specification.
5. Start the engine and check the
ignition timing. Adjust it as
required.
AUXILIARY SHAFT AND
BEARING

Removal
1 Remove the camshaft drive belt
cover.
2. Remove the drive belt and auxiliary
shaft sprocket.
3. Remove the distributor and the fuel
pump.
4. Remove the three auxiliary shaft
cover attaching bolts and remove the
cover.
5. Remove the two auxiliary shaft
thrust plate attaching screws and
remove the plate.
6. Remove the auxiliary shaft from the
block.
7. Remove the bearing from the
cylinder block with Tool T58L-1O1A if worn or damaged.
Installation
1. Align the two oil holes in the bearing
with those in the block. Drive the
bearing into place with Tool
T57T7OO3-AF.
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2. Slide the auxiliary shaft into place
and install the thrust plate to retain
it.
3. Install a new gasket and the cover.
Tighten the three attaching bolts to
specification.
4. Install a new gasket and the fuel
pump.
5. Install the distributor.
6. Install the auxiliary shaft sprocket.
7. Make sure that one end of the belt
tensioner spring engages the groove
in the anchor stud which is behind
the pin of the back plate (Fig. 12).
Rotate the tensioner clockwise as far
as possible, then tighten the
adjustment bolt snugly with Tool
T71P-6603-A. Align the timing
marks as shown in Fig. 13, then
position the drive belt on the
sprockets. Loosen the tensioner
adjustment bolt. Rotate the
crankshaft two complete turns to
remove the slack from the belt and
allow the tensioner to move tighter
against the belt. Torque the
tensioner adjustment and pivot bolts
to specification. Recheck the timing
marks.
8. Position the drive belt cover. Install
the attaching bolts and grommets.
Torque the bolts to specification.
9. Start the engine and check the
ignition timing. Adjust it as
required.

transmission, install the converter
housing and transmission following the
procedure in Volume One, Group 17—
Automatic Transmission. It is not
necessary to adjust the transmission,
when it has been removed only for
flywheel removal.
CLUTCH PILOT BUSHING

Inspection procedures are outlined
under Flywheel Cleaning and
Inspection in Part 21-01.
Removal
1. Remove the transmission, clutch
pressure plate, and disc following
the procedures in Volume One,
Group 16—Clutch.
2. Using Tools T59L-1OO-B and T58L101-A, remove the pilot bushing
(Fig. 19).
Installation
1. Coat the pilot bushing bore in the
crankshaft with a small quantity of
wheel bearing lubricant. Avoid
using too much lubricant as it may
be thrown onto the clutch disc when
the clutch rotates.
2. Using Tool T65L-7600-A, install the
pilot service bearing (Fig. 20).
3. Install the clutch pressure plate,
disc, and the transmission following
the procedure in Volume One,
Group 16—Clutch.

FLYWHEEL

Removal
1. On a manual-shift transmission,
remove the transmission, clutch
pressure plate and disc, following
the procedures in Volume One,
Group 16— Clutch.
On a vehicle with an automatic
transmission, remove the transmission
and converter housing following the
procedure in Volume One, Group 17—
Automatic Transmission.
2. Refer to Part 21-01, Cleaning and
Inspection, for checking flywheel
face runout. Remove the flywheel
attaching bolts and remove the
flywheel.
Installation
1. Clean and inspect all parts before
installation. Position the flywheel on
the crankshaft flange. Apply oilresistant sealer to the attaching
bolts. Install and torque the bolts in
sequence across from each other to
specifications.
2. On a manual-shift transmission,
install the clutch pressure plate,
disc, and the transmission following
the procedures in Volume One,
Group 16— Clutch.
On a vehicle with automatic

PILOT BUSHING
Tool T58L-10T-A or
600- E

FIG. 19 Removing Pilot Bushing
PILOT BUSHING'
TOOL T77P-7737-A

P

A3430-A

FIG. 20 Installing Clutch Pilot
Bushing
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OIL PAN

Removal
1. Drain the crankcase.
2. Remove the oil level dipstick and the
flywheel housing inspection cover.
3. Disconnect the steering cable from
the rack and pinion.
4. Disconnect the rack and pinion from
the crossmember and move it
forward to provide clearance for the
oil pan.
5. Remove the oil pan attaching bolts
and remove the pan and gasket.
6. Remove the oil pump and inlet tube
as an assembly.
Installation
1. Clean the oil pump inlet tube and
screen assembly.
2. Clean the gasket surfaces of the
block and oil pan. Be sure to clean
the seal retainer grooves in the
cylinder front cover and the rear
main bearing cap. The oil pan has a
two-piece gasket. Coat the block
surface and the oil pan gasket
surface with oil-resistant sealer.
Position the oil pan gaskets on the
cylinder block (Fig. 21).
3. Position the oil pan front seal on the
cylinder front cover. Be sure the
ends of the seal are contacting the oil
pan gasket.
4. Install the rear seal on the rear main

5.

6.
7.
8.

bearing cap. Coat all gasket and seal
joints with sealer.
Prime the pump by filling the inlet
opening with engine oil while
rotating the shaft until it emerges
from the outlet opening. Install it
and the tube and screen on the
engine. Torque the two attaching
bolts to specification with Tool
T71P-6603-A.
Position the oil pan and torque the
bolts in sequence, to specification
(Fig. 22).
Position the rack and pinion and
torque the attaching bolts to
specification.
Connect the steering cable to the
rack and pinion.
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A3492-A

FIG. 22 Oil Pan Tightening

9. Fill the crankcase to the correct level
with the specified oil.
10. Start the engine and check for leaks.
OIL PUMP

Removal
1. Remove the oil pan and related parts
as outlined under Oil Pan.
2. Remove the two oil pump attaching
bolts (Fig. 23) and remove the oil
pump and tube assembly.
Installation
1. Prime the oil pump by filling the
inlet opening with oil while rotating
the shaft until oil emerges from the
outlet opening.
2. Position the oil pump and tube
assemble. Install and torque the two
attaching bolts to specification with
Tool T71P-66O3-A.
3. Install the oil pan and related parts
as detailed under Oil Pan.
CRANKSHAFT REAR SEAL

Removal
1. Remove the transmission, clutch
and flywheel or the automatic
transmission, converter and
flywheel.
2. Remove the crankshaft rear seal
with a sheet metal screw as shown in
Fig. 24.
OIL TUBE AND SCREEN

FRONT COVER
FRONT SEAL

OIL PUMP

FIG. 23 Removing or Installing Oil
Pump

PAN GASKET

CRANKSHAFT
REAR SEAL
A3433-B
A3450-A

FIG. 21 Oil Pan Gaskets and Seals

FIG. 24 Removing Crankshaft Rear
Seal
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Installation
1. Install the new crankshaft rear seal
with tool T71P-6701-A as shown in
Fig. 25.
2. Install the flywheel, clutch and
transmission on theflywheelor the
converter and the automatic
transmission.
3. Start the engine and check for oil
leaks.

2.
3.
4.

M A I N BEARINGS

The main and connecting rod
bearing inserts are selective fit. Do not
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5.
Tool 777P-67O7-A

A 3434-A

file or lap bearing caps or use shims to
obtain the proper bearing clearance.

FIG. 25 Installing Crankshaft Rear
Seal

Selective fit connecting bearings are
available for service in standard sizes,
0.002,0.010,0.020,0.030 and 0.040 inch
undersize. Main bearing inserts are
available for service in 0.010, 0.020,
0.030 and 0.040 inch undersize. Refer to
the Parts Catalog for the available sizes.
Undersize bearings which are not
selective fit, are available for use on
journals that have been refinished.
Removal
1. Drain the crankcase. Remove the oil
pan and oil pump, following the
procedure under Oil Pan Removal.
2. 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.
3. Insert the upper bearing removal
tool (tool 6331) in the journal oil
hole.
4. Rotate the crankshaft slowly in the
direction of engine rotation to force
the bearing insert out of the block.
Installation
1. Clean each crankshaft journal before
installing the main bearing insert.
Inspect the journals for nicks, burrs
or bearing pick-up that would cause
premature bearing wear. Make sure
that the four thrust washers are in
place on the center main bearing.
2. To install the upper main bearing,
lubricate the bearing with heavy
engine oil SE then place the plain
end of the bearing over the shaft on
the locking tang side of the block
and partially install the bearing so
that tool 6331 can be inserted in the
journal oil hole. With tool 6331
installed, rotate the crankshaft
slowly in the opposite direction of
engine rotation until the bearing
tang is seated. Remove the bearing
tool.
3. Select fit the bearing for proper
clearance following procedures
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
4. Coat the bearing insert and journal

with heavy engine oil SE and install
the bearing cap. Tighten the cap bolt
to specification.
5. Install the remaining bearings in the
same manner.
6. Clean all oil pan gasket surfaces
thoroughly. Straighten the oil pan
flange if deformed due to
overtorquing the bolts.
7. Clean the oil pump inlet tube screen.
Prime the pump by filling the inlet
opening with oil while rotating the
shaft until oil emerges from the
outlet opening. Install the pump and
torque the attaching bolts to
specifications with Tool T71P-6603A.
8. Coat the cylinder block oil pan
surfaces and oil pan gasket surface
with oil resistant sealer.
9. Position the gaskets on the block.
Install the end seal in the rear main
bearing cap and the other in the
cylinder block front cover.
10. Position the oil pan and install the
attaching bolts. Torque the bolts to
specification.
11. Install the steering linkage.
12. Fill the crankcase to the correct level
with the specified oil. Start the
engine and check for leaks.
CONNECTING ROD BEARINGS

The connecting rod bearings are
selective fit. Refer to procedures under
Fitting Main and Connecting Rod
Bearing with Plastigage, Part 21-01.
Removal
1. Drain the crankcase. Remove the oil
pan and related parts.
2. Remove the oil pump.
3. Rotate the crankshaft until the
connecting rod in which the
bearings are to be fitted, is at the
bottom.
4. Remove the bearing cap from the
rod, then remove the bearing inserts.
Installation
1. Make sure that the bearing inserts
and the bearing bore in the

6.

7.

8.

connecting rod and cap are clean.
Foreign material under the inserts
will distort the bearing and cause
premature failure.
Clean the crankshaft journal.
Install the bearing inserts in the
connecting rod and cap with the
tangs fitted 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 with
Plastigage in Part 21-01.
After the bearing has been fitted,
clean and apply a light coat of SE
engine oil to the journal and
bearings. Install the connecting rod
c a p . T i g h t e n t h e n u t s to
specification.
Clean the oil pump inlet tube screen.
Prime the pump by filling the inlet
opening with oil while rotating the
shaft until oil emerges from the
outlet opening. Install the pump and
torque the attaching bolts to
specification.
Install the oil pan as detailed under
Main Bearing Installation, Steps 811.

PISTONS AND CONNECTING
RODS

Removal
1. Drain the cooling system and the
crankcase.
2. Remove the cylinder head and
manifold assemblies as a unit.
3. Remove the oil pan and related
parts.
4. Remove the oil pump inlet tube and
the oil pump.
5. Turn the crankshaft until the piston
to be removed is at the bottom of the
stroke.
6. Place a cloth on the head of the
piston being worked on, then
remove the ridge or deposits at the
upper end of the cylinder bore with
a ridge reamer following the
i n s t r u c t i o n s of t h e t o o l
manufacturer. Never cut into the
ring travel area in excess of 1/32
inch when removing ridges..
7. Make certain that all the connecting
rod caps are marked so that they can
be installed in their original
positions. Remove the connecting
rod cap.
8. Push the connecting rod and piston
assembly out the top of the cylinder
with the handle end of a hammer.
Avoid damage to the crankpin or the
cylinder wall when removing the
piston and rod.
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Installation
1. Clean the oil pump inlet tube screen
and the oil pan and block gasket
surfaces.
2. Oil the piston rings and cylinder
walls with light engine oil.
3. Be sure to install the pistons in the
same cylinders from which they
were removed, or to which they were
fitted. The connecting rod and
bearing caps are numbered on the
left side from 1 to 4, 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 transfered 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.
4. Make sure theringgaps are properly
spaced around the circumference of
the piston (Fig. 26). Install a piston
ring compressor on the piston and
push the piston in with a hammer
handle until it is slightly below the
top of the cylinder (Fig. 27). Be sure
to guide the connecting rods to avoid
damaging the crankshaft journals.
Install the piston with the arrow in
the piston head toward the front of
the engine.
5. Check the clearance of each bearing,
following the procedure under
Fitting Connecting Rod Bearings
with Plastigage.
6. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings.
7. Turn the crankshaft throw to the
bottom of the stroke, then push the
piston all the way down until the
connecting rod bearing seats on the
crankshaft journal. Install the
connecting rod cap. Torque the nuts
to specifications.
8. After the piston and connecting rod
assemblies have been installed,
check the connecting rod side
clearance on each crankshaft journal
(Fig. 28).
9. Prime the oil pump by filling the
inlet opening with the oil and
rotating the pump shaft until oil
emerges from the outlet opening.
Install the oil pump and the oil
pump inlet tube. Install the oil pan
and related parts.
10. Install the cylinder head by
following the instructions under
Cylinder Head Installation.
11. Fill the crankcase and the cooling
system.
12. Start the engine and check for oil
pressure. Operate the engine at fast

2000CC FOUR-CYLINDER ENGINE

21-03-13

OIL RING SPACER
OIL RING
SEGMENT

A3427-A

FIG. 27 Installing Piston and Rod
COMPRESSION RING I COMPRESSION RING
FRONT OF ENGINE •

A2811-A

FIG. 26 Piston Ring Gap Spacing

idle and check for oil and coolant
leaks.
13. Check and adjust the ignition
timing, engine idle speed and the
fuel mixture.
14. Install the air cleaner.
CRANKSHAFT—ENGINE
REMOVED

Removal
1. Remove the oil level dipstick.
2. Remove the three camshaft drive
belt cover attaching bolts and
remove the cover.
3. Remove the camshaft drive belt.
4. Remove the crankshaft pulley
attaching bolt and washer. Remove
the pulley. Slide the camshaft belt
drive sprocket and belt guide plate
(Fig. 29) off the crankshaft.
5. Invert the engine on the stand, then
remove the oil pan.
6. Remove the cylinder front cover
attaching bolts then slip the cover
off the shaft.
7. Remove the oil pump and pickup
tube.
8. Remove the flywheel from the
crankshaft.
9. Make certain that all bearing caps
are marked (main and connecting
rods) so they can be installed in their
original positions. Remove the four
connecting rod caps and bearings.
10. Remove the two bolts from each
main bearing cap and remove the
caps.
11. Lift the crankshaft from the cylinder
block.
Installation
1. If the main bearing inserts were
removed, clean the bearing bores
thoroughly, then install the inserts.
2. Position the crankshaft and check
the bearing clearance with

A3425-A

FIG. 28 Checking Connecting Rod
Side Clearance

Plastigage as detailed in Part 21-01.
3. After the bearing clearance has been
established, lubricate the bearings
and crankshaft journals with heavy
engine oil SE. Install the main
bearing caps and torque them to
specification.
4. Check the crankshaft end play (Fig.
30). If it is not within specifications,
remove the center main bearing cap
and install new thrust washers.
Recheck the end play. If it is
necessary to install new thrust
washers, make sure that they are
installed on the rear side of the
bearing cap. Never install one new
thrust washer, install the upper and
lower.
5. Check the connecting rod bearing fit
with Plastigage (Part 21-01). After
the bearing clearance has been
established, lubricate the bearings
and crankshaft journals with heavy
engine oil SE. Install the connecting
rod caps and tighten the nuts to
specifications.
6. Install the front cylinder cover.
7. Install the camshaft drive sprocket
belt guide plate and sprocket.
8. Slip the crankshaft pulley into place
and torque the attaching bolt and
washer to specification.
9. Make sure that one end of the belt
tensioner spring engages the groove
in the anchor stud which is behind
the pin of the back plate (Fig. 12).
Rotate the tensioner clockwise as far
as possible, then tighten the
adjustment bolt snugly with Tool
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FIG. 29 Crankshaft and Related Parts

A3435-A

FIG. 30 Checking Crankshaft End Play

T71P-6603-A. Align the timing
marks as shown in Fig. 13, then
position the drive belt on the
sprockets. Loosen the tensioner
adjustment bolt. Rotate the
crankshaft two complete turns to
remove the slack from the belt and
allow the TENSIONER TO MOVE
T I G H T E R AGAINST THE
BELT. Torque the tensioner
adjustment and pivot bolts to
specification. Recheck the timing
marks.
10. Install the oil pan.

11. Install the flywheel.
12. Install the dipstick.
13. Position the camshaft drive belt
cover and install the attaching bolts
and grommets. Tighten the
attaching bolts to specification.

OIL FILTER

Removal

Place a drip pan under the filter.
Unscrew the filter from the adapter

fitting. Clean the adapter filter recess.
Installation
1. Coat the gasket on the replacement
filter with oil. Position the filter on
the adapter fitting. Hand tighten the
filter until the gasket contacts the
adapter face, then advance it 1/2
turn.
2. Operate the engine at fast idle, and
check for oil leaks. If oil leaks are
evident, perform the necessary
repairs to correct the leakage. Check
the oil level and fill the crankcase if
necessary.
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DISASSEMBLY AND ASSEMBLY
When installing nuts or bolts that
must be torqued (refer to the end of this
Part for torque specifications), oil the
threads with light engine oil. Do not oil
threads that require oil-resistant or
water resistant sealer.
ENGINE
The engine should be removed and
mounted on a stand before attempting to
completely disassemble it.
Disassembly
1. Remove the camshaft drive belt
cover and belt.
2. Remove the valve rocker arm cover.
3. Remove the distributor cap and
wires as an assembly.
4. D i s c o n n e c t the d i s t r i b u t o r
diaphragm vacuum lines from the
intake manifold. Remove the
distributor hold down clamp and lift
the distributor from the engine.
5. Disconnect the fuel inlet line at the
carburetor. Remove the two fuel
pump attaching bolts, then remove
the pump, hose and the filter.
6. Remove the oil filter.
7. D i s c o n n e c t t h e c r a n k c a s e
ventilation hose from the intake
manifold and from the separator.
8. Disconnect the hose from the
carburetor choke and from the
manifold.
9. Disconnect the hose from the decel
valve to the carburetor (if so
equipped).
10. Remove the carburetor attaching
nuts and disconnect the linkage,
then lift the carburetor from the
manifold.
11. Remove the intake manifoldtocylinder head attaching nuts, then
lift the manifold off the studs.
12. Remove the oil pressure sending
unit from the cylinder block.
13. Remove the crankcase ventilation
system separator from the cylinder
block.
14. Remove the water pump-to-block
attaching bolts and remove the
pump.
15. Remove the alternator adjustment
bolt and bracket attaching bolt and
remove the alternator. Remove the
alternator bracket-to-block
attaching bolts and remove the
brackets.
16. Remove the water outlet housing-tocylinder head attaching bolts and
remove the housing and thermostat.
17. Remove the exhaust manifold heat
shroud attaching nuts, then lift the
shroud off the manifold.
18. Remove the exhaust manifold-to-

cylinder head attaching nuts. Lift
the manifold from the studs.
19. Remove the cylinder head attaching
bolts. Lift the head and gasket from
the cylinder block.
20. Remove the flywheel attaching bolts
then lift the flywheel from the
crankshaft.
21. Remove the oil pan attaching bolts.
Remove the pan and gasket from the
cylinder block. Remove the oil
pump and pick-up tube.
22. Place the engine in a vertical
position on the stand then remove
the cylinder front cover attaching
bolts and grommets. Remove the
cover.
23. Remove the ridge or carbon from
the top of each cylinder bore with a
piston ridge reamer.
24. Make certain that all bearing caps
(main and rod) are marked so that
they may be installed in their
original positions. Working on a
connecting rod that is at the bottom
of its stroke, remove the two bearing
cap a t t a c h i n g nuts. Tap the
connecting rod and piston assembly
out of the cylinder bore with the
handle end of a hammer being
careful not to damage the crankpin
journal of the shaft with the rod.
Remove all rods in the same
manner.
25. Position the cylinder block with the
crankcase facing up. Remove the
bearing cap attaching bolts and the
caps. Lift the crankshaft from the
cylinder block.
Assembly
1. Clean and inspect all parts per the
appropriate procedures in Part 2101 except do not disassemble the oil
pump for cleaning.
2. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure that the
bearing bores are clean. Place the
upper main bearing inserts in
position in the bore with the tang
fitting in the slot provided.
3. Install the lower main bearing
inserts in the bearing caps.
4. Install the two crankshaft upper
thrust washers on each side of the
center journal (Fig. 29) in the
cylinder block. If only one new pair
of thrust washers are being used,
they should be installed at the rear
side of the journal.
5. Carefully lower the crankshaft into
place. Be careful not to damage the
bearing surfaces.
6. Select fit the bearings for proper

clearance following procedures
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
7. After the bearings have been fitted,
apply a light coat of engine oil SE to
the journals and bearings. Install all
the bearing caps, except the thrust
(center) bearing cap. Be sure that
the main bearing caps are installed
in the original locations with the
arrow pointing toward the front of
the engine. Torque the bearing cap
bolt to specifications.
8. Position the other two crankshaft
thrust washers on each side of the
center main bearing cap and install
the cap. If using a new pair of thrust
washers, the new washers should be
installed on the rear side of cap.
Check the crankshaft end play with
a feeler gauge and dial indicator
(Fig. 30). If end play is not within
specifications, replace the upper and
lower thrust plates. Turn the engine
on the work stand so that the front
end is up.
9. Oil the piston rings, pistons, and
cylinder walls with light engine oil.
10. Be sure to install the pistons in the
same cylinders from which they
were removed, or to which they were
fitted.
The connecting rods and bearing
caps are numbered from 1 to 4
beginning at the front of the engine. The
numbers on the connecting rod and
bearing cap must be on the same side
(left side) when installed in the cylinder
bore. If a connecting rod is ever
transferred from one block to another,
new bearings should be fitted and the
connecting rod should be numbered to
correspond with the new cylinder
number.
11. Make sure the piston ring gaps (Fig.
26) are properly spaced around the
circumferences of the piston.
12. Install a piston ring compressor on
the piston and push the piston in
with a hammer handle until it is
slightly below the top of the
cylinder. Be sure to guide the
connecting rods to avoid damaging
the crankshaft journals. Install the
piston with the arrow in the piston
head toward the front of the engine.
13. Check the clearance of each bearing
following the procedure under
C o n n e c t i n g Rod Bearing
Replacement.
14. After the bearings have been fitted,
apply a light coat of engine oil SE to
the journals and bearings.
15. Turn the crankshaft throw to the
bottom of its stroke. Push the piston
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all the way down until the
connecting rod bearing seats on the
crankshaft journal.
16. Install the connecting rod cap.
Torque the nuts to specifications.
17. After the piston and connecting rod
assemblies have been installed,
check the connecting rod side
clearance on each crankshaft journal
(Fig. 28).
18. Install the flywheel on the
crankshaft and torque the attaching
bolts to specification. Check the
flywheel runout with a dial indicator
(Fig. 31) and make the necessary
repairs if not within specifications.

CRANKSHAFT
FORWARD AND SET
INDICATOR TO ZERO.
PRY REARWARD AND
NOTE END PLAY ON
INDICATOR
/Tool-

A3437-A

FIG. 31 Checking Flywheel Runout

19. Clean the cylinder front cover and
the gasket surface of the cylinder
block.
20. Install a new crankshaft front oil
seal in the cover.
21. Coat the gasket surface of the block
and the cover with oil-resistant
sealer. Position a new gasket on the
block.
22. Install the cylinder front cover on
the block. Torque the attaching
bolts to specifications.
23. Prime the oil pump by filling the
inlet screen with engine oil. Insert
the pump drive shaft in the pump
and rotate it to distribute the oil in
the pump body until oil emerges
from the outlet connection.
24. Position a new gasket and install the
pump on the block. Torque the
attaching screws to specification
with Tool T71P-66O3-A (Fig. 29).
25. Make sure the gasket surfaces of the
block and oil pan are clean.
26. Coat the block surface and oil pan
gasket surface with oil-resistant
sealer and position the gasket on the
block (Fig. 21).
27. Install the oil pan end seal on the
cylinder front cover and rear main
bearing cap. Apply sealer at each
end seal joint.
28. Position the oil pan on the block.

Install the attaching screws. Torque
the screws from the center outward
in each direction to specifications.
29. Turn the engine on the work stand
so that the top of the engine is up.
Install the clutch pilot bushing.
Install the engine rear cover plate,
position the flywheel on the
crankshaft. Apply oilresistant sealer
to the flywheel bolts and install the
attaching bolts. Torque the bolts to
specifications.
On a flywheel for a manual-shift
transmission, use Tool T71P-7137-A to
locate the clutch disc. Install the
pressure plate. Torque the attaching
bolts to specifications.
30. Using a new gasket, install the fuel
pump.
31. Turn the crankshaft until No. 1
cylinder is at TDC after the
compression stroke. Position the
distributor and intermediate drive
shaft into the block with the rotor at
the No. 1 firing position and the
breaker points open. Install the hold
down clamp. Make sure the oil
pump intermediate drive shaft is
properly seated in the oil pump. It
may be necessary to reposition the
intermediate shaft to engage it in the
oil pump.
32. Install the oil filter.
33. Clean the head and block gasket
surfaces.

21-03-16

34. Inspect the head for any damage and
repair as necessary.
35. Install the cylinder head guide studs
(Fig. 10). Position the gasket over
the guide studs on the cylinder
block.
36. Lift the cylinder head over the
guides and slide it down carefully.
Install, but do not tighten, two bolts
at opposite ends of the head to hold
the head and gasket in position.
Remove the guides, then install the
remaining bolts.
37. The cylinder head bolts are torqued
in three progressive steps. Follow
the sequence shown in Fig. 11.
Torque the bolts to specifications.
After the engine has been started, it
should be allowed to operate for ten
minutes and the head bolts should be
r e t o r q u e d to m a x i m u m
specifications. When cylinder head
bolts have been tightened following
this procedure, it is not necessary to
retorque the bolts after extended
operation.
38. Apply Lubriplate or equivalent to
the end of the valves and to the
rocker arm pads and sockets.
39. Position the valve rocker arms and
secure them to the adjustment studs
with the retaining clips.
40. Adjust the valve clearance to
specifications.
41. Clean the gasket surfaces on the

CARBURETOR

CARBURETOR
SPACER
9447
FUEL DISTRIBUTION
BAFFLE PLATE
9E442

INTAKE
MANIFOLD

A3692-A

FIG. 32 Fuel Distribution Baffle Plate Installation
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valve rocker arm cover and cylinder
head. Position the new gasket on the
cover making sure that each gasket
tab engages the slot provided in the
cover. Install the cover making sure
the gasket seats evenly around the
head. Torque the cover bolts to
specifications. Torque the cover
bolts to specifications again two
minutes later.
42. Install the spark plugs. Install the
distributor cap and spark plug wire
assembly. Connect the spark plug
wires.
43. Apply a film of graphite grease on
the manifold mating surfaces.
Position the exhaust manifold on the
studs. Install and torque the
attaching nuts to specifications (Fig.
6).
44. Position the exhaust manifold
shroud and torque the two attaching
nuts to specification.
45. Position a new intake manifold
gasket and the manifold on the
studs. Install and torque the nuts to
specification (Fig. 12).
46. Position a new carburetor gasket,
the fuel distribution baffle plate and
the carburetor spacer as shown in
Fig. 32.
47. Install the crankcase ventilation
separator unit in the block. Connect
the hose to the intake manifold port.
48. Install the decel valve on the intake
manifold and connect the hoses to
their respective ports (manual
transmission only).
49. Connect the distributor vacuum
hoses to their respective ports on the
intake manifold.
50. Install the oil pressure sending unit.
51. Make sure that one end of the belt
tensioner spring engages the groove
in the anchor stud which is behind
the pin of the back plate (Fig. 12).
Rotate the tensioner clockwise as far
as possible, then tighten the
adjustment bolt snugly with Tool
T71P-6603-A. Align the timing
marks as shown in Fig. 13, then
position the drive belt on the
sprockets. Loosen the tensioner
adjustment bolt. Rotate the
crankshaft two complete turns to
remove the slack from the belt and
allow the tensioner to move tighter
against the belt. Torque the
tensioner adjustment and pivot bolts
to specification. Recheck the timing
marks.
52. Install the water outlet elbow,
thermostat and new gasket. Torque
the attaching screws to specification.
53. Install a new water pump gasket and
the pump. Torque the attaching
bolts to specification.
54. Install the alternator attaching
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Tool-71P-6250-A

• Tool-71P.6250-A
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BEARING

OIL HOLES MUST
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TIME OF INSTALLATION

A3419.A

FIG. 33 Removing or Installing Camshaft Bearings

brackets and the alternator. Tighten
all bolts to specification.
55. Position the camshaft drive belt
cover and install the attaching bolts
and grommets. Torque the bolts to
specification.
CYLINDER HEAD

Disassembly
1. Remove the rocker arms from the
cylinder head.
2. Remove camshaft gear attaching
bolt and washer, then slide the gear
and the belt guide plate off the shaft.
3. Remove the camshaft thrust plate
from the rear of the cylinder head.
Carefully slide the camshaft from
the rear of the cylinder head.
4. Remove the spark plugs.
5. Loosen the adjusting screw lock nuts
and remove the adjusting screws.
6. If the cylinder head is being
repaired, remove the deposits from
the combustion chambers and valve
heads with a scraper and a wire
brush before removing the valves.
Be careful not to scratch the
cylinder head gasket surface.
7. Compress the valve springs with a
c o n v e n t i o n a l type spring
compressor. Remove the retainer

locks, retainers, springs and seals.
Remove the valves from the guides
and tag them so that they may be
installed in the guides from which
they were removed.
8. Remove the camshaft bearings as
shown in Fig. 33. Do not remove the
bearings if they are in a serviceable
condition.
Assembly
1. Pull each camshaft bearing into
place with Tool T71P-6250-A.
Make sure that the lube hole in the
bearing is aligned with the one in the
journal (Fig. 33).
2. All valves, valve stems and valve
guides are to be lubricated with
heavy oil SE. The valve tips are to
have lubriplate, or equivalent
applied. The lubricant is to be
applied before installation.
3. Install each valve in the valve guide
from which it was removed or to
which it was fitted. Press a new stem
seal on the valve guide as shown in
Fig. 16.
4. Install the valve spring over the
valve. Install the spring retainer.
5. Compress the spring and install the
retainer locks.
6. Measure the assembled height of the
valve spring from the surface of the
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cylinder head spring pad to the
underside of the spring retainer with
a scale (Fig. 34).
If the assembled height is greater
than the specified limit, 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
dimension. Do not install spacers unless
necessary. Use of spacers in excess of
recommendations will result in
overstressing the valve springs and
overloading the camshaft lobes which
could lead to spring breakage and worn
camshaft lobes.
7. Oil the camshaft journals with heavy
engine oil SE and Lubriplate or
equivalent. Install the camshaft in
the head.
8. Install the valve adjusting screws,
locknuts and rocker arms.
9. Set the valve c l e a r a n c e to
specifications.
10. Install the spark plugs.
OIL PUMP

Disassembly
1. Separate the pick-up tube and screen
from the body.
2. Remove the three cover attaching
screws and remove the cover (Fig.
35).
3. Lift the rotor assembly from the
housing.
Assembly
1. Clean, inspect and oil all parts
thoroughly.
2. Install the outer race, and the inner
rotor and shaft assembly. Be sure
the identification mark on the rotor
and on the outer race both face to
the bottom of the pump. The inner
rotor and shaft, and the outer race
are serviced as an assembly. One
part should not be replaced without
replacing the other. Install the cover

and torque the cover attaching
screws to specifications.
3. Position a new gasket and the oil
inlet tube on the oil pump and install
the attaching bolts.
PISTON AND CONNECTING ROD

and connecting rod. Remove the
piston rings.
Assembly

FIG. 34 Checking Valve Spring
Assembled Height

t
t
COVER
6616

ROTOR SHAFT
AND OUTER
RACE ASSEMBLY
6608

HOUSING

A3432-A

FIG. 35 Oil Pump Disassembled
i ARROW POINTING TOWARD
FRONT OF ENGINE

OIL SQUIRT HOLE

Check the fit of a new piston in the
cylinder bore before assembling the
piston and piston pin to the connecting
rod.
The piston pin bore of a connecting
rod and the diameter of the piston pin
must be within specifications.
1. Apply a light coat of engine oil, SE
to all parts. Assemble the piston to
the connecting rod with the oil squirt
hole in the connecting rod and the
arrow in the piston positioned as
shown in Fig. 36.
2. Start the piston pin in the piston and
connecting rod (this may require a
very light tap with a mallet). Press
the piston pin through the piston
and connecting rod until the pin is
centered in the piston.
3. Check the end gap and spacing (Fig.
26) of all piston rings. They must be
within specifications.
4. Follow the m a n u f a c t u r e r ' s
instructions (included with the
piston ring package) and install the
piston rings.
5. Check the ring side clearance of the
compression rings with a feeler
gauge inserted between the ring and
the lower land (Part 21-01). The
gauge should slide freely around the
entire ring circumference without
binding. Any wear that occurs will
form a step at the inner portion of
the lower land. If the lower lands
have high steps, the piston should be
replaced.
6. 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. Install
the bearing inserts in the connecting
rod and cap with the tangs fitting in
the slots provided.
CYLINDER BLOCK ASSEMBLY

Disassembly

Follow steps 1 thru 25 under Engine
Disassembly. Remove the cylinder
block from the engine stand.
NUMBER ON LEFT SIDE OF ROD

A3428-A

Disassembly
1. Remove the bearing inserts from the
connecting rod and cap.
2. Mark the pistons and pins to assure
assembly with the same rod and
installation in the same cylinders
from which they were removed.
3. Press the piston pin from the piston
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FIG. 36 Correct Piston and Rod
Position

Assembly

1. Install the replacement cylinder
block on an engine stand. Transfer
all parts removed from the old
cylinder block to the new one,
following the procedures under
Engine Assembly. Check all
assembly clearances.
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SPECIFICATIONS

GENERAL SPECIFICATIONS
Compression Pressure

Engine

Compression Ratio

2000 cc

N.A.

Bore and Stroke

3.575x3.029

Belt Tension

PSI (Sea Level) @

Oil Pressure-Hot

Cranking Speed

@2000 R P M

Firing Order

(Ft-Lbs)(D

45-65

1-3-4-2

New 140, Used 110

Lowest Reading within 75% of highest

® A I I belts except camshaft drive belt: used belt is any in operation 10 minutes.

CYLINDER HEAD
Valve Guide
Valve

Valve

Gasket

Seat

Arrangement

Surface

Seat

Runout

(Front to

Flatness

Angle

(Maximum)

Rear)

Bore Diameter

Engine

Combustion

(Standard

Chamber

Intake and

Volume

Exhaust)

Valve

Valve
Seat Width
Intake

Exhaust

L

®
0.003 in any
6 inches,

0.3174-

45°

0.06-0.079

0.3184

48.6-50.1

2000 cc

0.002

0.006

EIEIEIEI

overall
®Head Gasket Surface Finish R.M.S.

60-150

VALVE SPRINGS
Valve Spring Pressure Lbs @
Specified Length Pressure

Engine

Valve Spring Free
Length Approximate

64-73 @ 1.418
170-183 @ 1.02

2000 cc
Wear Limit

Valve Spring Assembled
Height Pad to Retainer

Valve Spring
Outof-Square (Maximum)

1 25/64 - 1 27/64

1.73

5/64

58 @ 1.418

VALVES
Valve Stem

Valve

To Valve Guide
Clearance
Engine
2000cc

Follower to Cam Clearance
0

Intake

Exhaust

0.0008-

0.0018-

0.0025

0.0035

Intake
0.008 Cold

Rocker

Valve Head

Face

Arm

Diameter

Angle

Follower

Exhaust

Intake

Exhaust

(2)

Ratio

0.010 Cold

1.661
1.646

1.425
1.409

44°

1.6:1

®Wear Limit 0.0055
®Valve face runout

Maximum 0.0020

VALVES (Continued)
Valve Stem Diameter
Standard
Engine
2000 cc

0.008 Oversize

0.016 Oversize

0.032 Oversize

Intake

Exhaust

Intake

Exhaust

Intake

Exhaust

Intake

Exhaust

0.3167-

0.3156-

0.3159

0.3149

0.3244
0.3237

0.3234
0.3227

0.3234
0.3394

0.3313
0.3306

0.3480
0.3473

0.3470
0.3463

CYLINDER BLOCK
Cylinder Bore

Main Bearing

Cylinder Bore

Diameter

Bore

Surface

Engine

Diameter®

0.003 OS

Diameter

Flatness(Z)

2000 cc

3.5748-3.5763

3.5778-3.5793

^ M a x i m u m out-of-round
Wear Limit

Head Gasket

2.3866-

0.003 in 6"

2.3874

0.006 overall

. 0.001
. 0.005

Cylinder bore surface finish RMS5.15-35
Maximum Taper
Wear Limit
®Head gasket surface finish RMS

. 0.001
.0.010
60-150
CA1262-B
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CAMSHAFT
Camshaft Journal To
Bearing Clearance Q)

Camshaft

Theoretical Valve Lift <e> Zero Lash

Lobe Lift (D
Engine

0

Exhaust

Intake

Exhaust

Intake

0.3993

0.2493

2000 cc
Maximum allowable-lobe lift loss - 0.005.

Q) Wear Limit - 0.009.

End Play (2)

Clearance

0.0015-0.005

0.0010-0.0025

Q) Wear Limit - 0.006.

CAMSHAFT (Continued)
CAMSHAFT VALVE TIMING EVENTS
2000 cc

Bearing

Ittm

2000 cc

Item

1.6531(No. 1)
Camshaft Journal
Diameter
Standard®
Camshaft Bearings
Inside Diameter

1.6539

Intake Valve
Opens (BTDC)

(No. 2)

1.75631.7571

(No. 3)

1.77131.7720

(No. 1)

1.657-1.655

(No. 2)

1.758-1.760

(No. 3)

1.775-1.773

(No. 1)

0.059

0.014 @ 243

Intake Valve

0.019 @64(>

Closed (ABDC)
Exhaust Valve

0.014 @ 70°

Opens (BBDC)

Camshaft Bearing

Exhaust Valve

Location (2)

0.019 @18°

Closes (ATDC)

^Camshaft journal maximum runout 0.005
Camshaft journal maximum out-of-round 0.0005
^Distance in inches that the front edge of the bearing is installed towards the rear from the front of the cylinder block or pedestal.
CAMSHAFT DRIVE MECHANISM
CAMSHAFT GEAR

CRANKSHAFT GEAR

OR SPROCKET

OR SPROCKET

Assembled

A team tilari

Engine

Face Runout TIR Max

Face Runout TIR Max

2000 cc

0.007

0.005

AUXILARY SHAFT
End Play

Bearing Clearance

0.0015-0.005

0.001-0.0025

CRANKSHAFT AND FLYWHEEL
Main Bearing

Engine

Main Bearing

Main Bearing

Journal

Journal Runout-

Diameterd)

Maximum

2.2432-

2000cc

(D

0.002

2.2440

Thrust

Main Bearing

Main Bearing

Bearing

Surface Finish

Thrust Face

Journal

Journal

Runout

Taper Max

Length

Journal

0.0015

^Connecting rod and main bearing journal out-of-rount maximum 0.0004.

RMS Maximum

1.259-

0.0003

1.261

Journal

Thrust Face

12

20

(2) Wear Limit - 0.005

CRANKSHAFT AND FLYWHEEL (Continued)
Connecting
Rod Bearing

Engine

Flywheel

Connecting

Journal

Crankshaft

Clutch

Rod Journal

Maximum

Free End

Face

Taper

Play

0.0003

0.003-0.011

Diameter

(T)

(?)

Runout

Flywheel Ring Gear Lateral Runout
Standard

j

Automatic

2.0464-

2000 cc

2.0472

0.005

0.025

1 Connecting rod bearing journal out-of-round maximim 0.0004
<2>Wear Limit

0.012

CRANKSHAFT BEARINGS
Connecting Rod Bearings
To Crankshaft Clearance
Engine
2000cc

Desired
0.0006-0.0015

®0.002 U.S. Thickness Add 0.001 to Standard Thickness.

Allowable
0.0006-0.0026

Main Bearings
Wall Thickness
Standard®
Red 0.0585-0.0588
Blue 0.0589-0.05892

To Crankshaft Clearance
Desired
0.0006-0.0016

Allowable
0.0006-0.0016

Wall Thickness
Standard®
Red 0.07071-0.07098
Blue 0.07110-0.07138

^ . 0 0 2 U.S. Thickness Add 0.0010 to Standard Thickness.
GA1262-B1
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CONNECTING ROD

Engine

Piston Pin
Bore Or
Bushing
ID

2000 cc

0.9435-0.9439

Connecting
Rod Bearing
Bore Diameter®

Connecting
Rod Length
Center
To Center

Twist

Bend

Connecting Rod
Assembly
(Assembled To
Crankshaft) ®
Side Clearance

2.1654-2.1661

4.9986-5.0012

0.004

0.004

0.004-0.01Q

^Connecting rod bearing bore maximum out-of-round and taper

Connecting Rod
Alignment
Maximum Total
Difference®

0.0004

® Wear Limit - 0.014

(2)Pin bushing and crankshaft bearing bore must be parallel and in the same vertical plane
within the specified total difference at ends of 8-inch long bar measured 4 inches on
each side of rod.
PISTON
Diameter I 1
Engine

0.020 Oversize

Standard

Piston Pin
Bore Diameter

0.0010.002

3.59313.5943

3.57463.5730

2000 cc

Piston To
Cylinder Bore Clearance

2000 cc

Ring Groove Width

0.94480.9451

Upper Compression Ring

0.07870.0803

Lower Compression Ring

0.09840.0999

Oil Ring

0.15750.1653

^Measured at the piston pin bore centerline at 90° to the pin bore.

PISTON PIN
Diameter

Engine
2000 cc

Length

Standard

2.834-2.866

0.9446-0.9450

To Piston Clearance

To Connecting Rod
Bushing Clearance

0.0002-0.0004

Interference Fit

PISTON RINGS
Ring Width

Side Clearance

Compression Ring

Compression R i n g !

Engine

Top

Bottom

2000 cc

0.0779-0.0784

0.0976-0.0981

®Wear Limit. ..

0.006

Ring Gap Width

Top

Bottom

Compression Ring
Oil Ring

0.0019-0.0038

Snug

Top

Bottom

0.0150-0.0229

Oil Ring
0.016-0.055®

®Steel Rail

OIL PUMP

Engine

Rotor Type Oil
Pump Relief Valve
Spring Tension
Lbs ©Specified Length

Drive Shaft
To Housing
Bearing
Clearance

2000 cc

13.6-14.7 @ 1.39

0.001-0.002

Clearance

Rotor Assembly
End Clearance

Outer Race
To Housing
(Radial
Clearance)

0.001-0.002

0.001-0.004

0.005-0.011

Relief Valve

APPROXIMATE OIL PAN CAPACITIES
Engine

U.S. Measure

Imperial Measure

2000 cc

5 Qt.CD

4-1/8©

^Includes one quart with filter replacement

CA1262-B2
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TORQUE SPECIFICATIONS
DESCRIPTION

THREAD SIZE

FT-LBS

Auxiliary Shaft Gear Bolt
Auxiliary Shaft Thrust Plate Screw
Belt Tensioner Screw
Camshaft Gear Bolt
Camshaft Thrust Plate Screw
Carburetor To Manifold Nut
Connecting Rod Nut
Crankshaft Pulley Bolt
Cylinder Head Bolt
Connector- Water Outlet

M10X 1
M6
M10
M10X 1
M6
M8
M9 X 1
M12X 1.5
M12
M8

Decel Valve Nut
Distributor Clamp Bolt
Exhaust Manifold to Cyl. Hd. Nuts
Flywheel to Crankshaft Bolt
Front Cover- Upper Bolt
Front Cover - Lower Bolt
Fuel Pump to Cylinder Block Bolt
Heat Shield Nut
Intake Manifold to Cylinder Head Bolt
Intake Manifold to Cylinder Head Nut
Main Bearing Cap Bolt
Oil Pump Cover to Body Bolt
Oil Pump to Cylinder Block Screw
Oil Pick Up Tube to Oil Pump Screw
Oil-Pan Drain Plug
Oil Pan to Block Bolts

1 - 12 UNF
M8
M8
M10X 1

10-13
12-15
15-18
47-51

M6

6-9

M6
M8
M6
M8
M8
M12
M6
M8
M6
M14X 1.5
M6

6-9
12-15

0

Step 1 14-29 ft-lb.
Step 2 36-50 ft-lb.
Step 3 65-80 ft-lb.

32-36
5-8
32-36
32-36
5-8
12-15
29-34
39-43

CD
12-15

5-8
12-15
12-15
65-75
6-9
12-15
6-9
15-20

(2)

(2)5 tep 1 in sequence 1-2 ft-lb.
c tep 2 in sequence 4-6 ft-lb.

DESCRIPTION

THREAD SIZE

Oil Filter to Block Insert
Oil Filter
Rocker Arm Ball Stud Nut
Rocker Arm Cover Screws
Rocker Lubricating Pipe Screws
Spark Plug to Cylinder Head
Timing Belt Cover Spacer
Timing Belt Cover Bolt
Water Pump to Cylinder Block Bolt
Water Pump to Cylinder Block Bolt

3/4-16 UNF
3/4-16 UNF
M14X 1.25
M6
M6
18 AM

M6
M6
M8
M10

FT-LBS

10-15
1/2 Turn After Inital Seating
32-36

<3>
4-6
14-20

7-9
5-7
12-15
26-31

PLUGS & FITTINGS
Crankcase Hose to Inlet Manifold
Connector
Cylinder Head Core Plugs
Decel Valve to Intake Manifold Adapter
Distributor Vacuum Tube to Intake
Manifold Adapter
Servo Connector to Inlet Manifold
Blanking Plug
Temperature Sender Unit to Head
Temperature Sender Unit to Head
Blanking Plug
Oil Pressure Sender Unit to
Cylinder Block
Water Jacket Drain Plug

CD Step 1
Step 2
Step 3
Step 4

Torque
Torque
Torque
Torque

(6)
(2)
(2)
(2)

1/4-18 NPTF
3/8-18 NPTF

9-11
43-58
13-17

1/8-27 NPTF

9-11

1/4-18 NPTF
1/8-27 NPTF

9-11
9-11

1/8-27 NPTF

9-11

1/8-27 NPTF
3/8-18 NPTF

9-11
15-18

Rear Bolts from rear to front 4-6 ft-lb.
Front Vertical Bolts 1-2 ft-lb.
Lateral Bolts 4-6 ft-lb.
Front Vertical Bolts 4-6 ft-lb.
CA1262-B3
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PART 21-10 200 and 250 CID
Six-Cylinder Engines
Applies to Maverick, Comet, Mustang, Torino and Montego
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DESCRIPTION
ENGINE
The 200 and 250 CID six cylinder
engines are in-line, overhead valve
design of lightweight cast iron
construction. The identification symbol
for the 200 CID, is T; and the symbol

for the 250 CID is L. Adjustment and
repair procedures for the two engines
are basically the same.
A sectional view of a typical
six cylinder engine is shown in Fig. 1.
A positive closed-type crankcase
ventilation system reduces the amount

of air pollutants emitted by the
crankcase ventilating system.
EXHAUST EMISSION CONTROL
SYSTEM
The 200 and 250 CID engines
incorporate an IMCO exhaust emission
control system.

21-10-02
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The IMCO exhaust emission control
system is designed to reduce the
hydrocarbon and carbon monoxide
content of gasoline engine exhaust gases.
By c o n t r o l l i n g the amount of
contaminants emitted through the
exhaust system, air pollution is reduced.
This is achieved by use of speciallycalibrated carburetors and distributors.
The EGR system (Exhaust Gas
Recirculation) is covered in Vol 6 of this
manual.

IMCO ENGINE
A 2748-D

FIG. 1 Sectional View of Typical Six-Cylinder Engine

ADJUSTMENTS
HYDRAULIC VALVE CLEARANCE

A 0.060-inch shorter than standard
push rod and a 0.060-inch longer than
standard push rod are available for
service to provide a means of
compensating for dimensional changes
in the valve mechanism. Refer to the
Master Parts List or the specifications
for the pertinent color code.
Valve stem to valve rocker arm
c l e a r a n c e s h o u l d be w i t h i n
specifications with the hydraulic lifter
completely collapsed. Repeated valve
reconditioning operations (valve and/or
valve seat refacing) will decrease the
clearance to the point that, if not
compensated for, the hydraulic valve
lifter will cease to function and the valve
will be held open.
To determine whether a shorter or a
longer push rod is necessary, make the
following check:
1. Connect an auxiliary starter switch
in the starting circuit. Crank the
engine with the ignition switch OFF
until the No. 1 piston is on TDC
after the compression stroke.
2. With the crankshaft in the position
designated in Steps 3 and 4, position
the hydraulic lifter compressor tool
on the rocker arm. Slowly apply
pressure to bleed down the hydraulic

lifter until the plunger is completely
bottomed (Fig. 2). Hold the lifter in
this position and check the available
clearance between the rocker arm
and the valve stem tip with a feeler
gauge.
If the clearance is less than specified,
install an under-size push rod. If the
clearance is greater than specified,
install an oversize push rod.
3. With the No. 1 piston on TDC after
the compression stroke, use the
procedure in step 2 and check the
following valves:
No. 1 Intake
No. 1 Exhaust
No. 2 Intake
No. 3 Exhaust
No. 4 Intake
No. 5 Exhaust
4. Now rotate the crankshaft until the
No. 6 piston is on TDC after the
compression stroke (1 revolution of
the crankshaft). By using the
procedure in step 2, check the
following valves:
No. 2 Exhaust
No. 3 Intake
No. 4 Exhaust
No. 5 Intake
No. 6 Intake
No. 6 Exhaust

5. When compressing the valve spring
to remove the push rods, be sure the
piston in the individual cylinder is
below TDC to avoid contact
between the valve and the piston. To
replace a push rod, it will be
necessary to remove the valve rocker
arm shaft assembly. Upon
replacement of a valve push rod,
valve rocker arm shaft assembly or
hydraulic valve lifter, the engine
Feeler Gauge

Tool-6513-K

iA3229-A

FIG. 2 Checking Valve Clearance
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should not be cranked or rotated
until the hydraulic lifters have had
an opportunity to leak down to their

normal operating position. The leak
down rate can be accelerated by
using the tool shown in Fig. 2 on the
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valve rocker arm and applying
pressure in a direction to collapse
the lifter.

REMOVAL AND INSTALLATION
When installing nuts or bolts that
must be torqued (refer to the
specification Section at the end of this
Part).Oil the threads with light-weight
engine oil. Do not oil threads that
require oil-resistant or water-resistant
sealer. Refer to Part 21-01 for cleaning
and inspection and engine test
procedures.
ENGINE ASSEMBLY

Removal
1. Remove the hood.
2. Drain the cooling system and the
crankcase.
3. Disconnect the closed crankcase
ventilation hose. Remove the air
cleaner. Disconnect the battery
ground cable at the cylinder head
and at the battery. Disconnect the
radiator upper hose at the water
outlet housing and the radiator
lower hose at the water pump. On a
vehicle with automatic transmission
disconnect the transmission oil
cooler lines from the radiator.
4. Remove the radiator. Remove the
fan, spacer, belt and pulley.
5. Disconnect the heater hoses from
the water pump and cylinder block.
Disconnect the alternator wires
from the alternator, the starter cable
from the starter, the accelerator rod
and the choke control cable from the
carburetor. On a vehicle with air
c o n d i t i o n i n g , remove the
compressor from the mounting
bracket, and position it out of the
way, leaving the refrigerant lines
attached.
6. Disconnect the flexible fuel line at
the fuel pump line and plug the fuel
line.
7. Disconnect the coil primary wire at
the coil. Disconnect the oil pressure
and the water temperature sending
unit wires at the sending units.
8. Remove the starter.
On a vehicle with a manual-shift
transmission, disconnect the clutch
retracting spring. Disconnect the clutch
equalizer shaft and arm bracket at the
underbody rail and remove the arm
bracket and equalizer shaft.
9. Raise the vehicle. Remove the
flywheel or converter housing upper
attaching bolts.
10. Disconnect the muffler inlet pipe at

the exhaust manifold. Loosen the
inlet pipe clamp and slide it off the
support bracket on the engine.
Disconnect the engine right and left
mounts at the underbody bracket.
Remove theflywheelor converter
housing cover.
On a vehicle with a manual-shift
transmission, remove the flywheel
housing lower attaching bolts.
On a vehicle with automatic
transmission, disconnect the converter
from the flywheel. Remove the
converter housing lower attaching bolts.
11. Lower the vehicle. Support the
transmission and flywheel or
converter housing with a jack.
12. Attach the engine lifting hook (Fig.
3). Carefully lift the engine out of the
engine compartment. Place the
engine on a work stand (Fig. 4).
Installation
1. Install guide pins in theflywheelor
converter housing bolt holes in the
rear of the engine.
2. Carefully lower the engine into the
engine compartment.
3. Make sure the guide pins in the
block engage the holes in the
flywheel housing.
On a vehicle with automatic
transmission, start the converter pilot
into the crankshaft.
On a vehicle with a manual-shift
transmission, start the transmission
main drive gear into the clutch disc. It
may be necessary to adjust the position
of the transmission in relation to the
engine if the input shaft will not enter
the clutch disc. If the engine hangs up
after the shaft enters, turn the
crankshaft slowly (transmission in gear)
until the shaft splines mesh with the
clutch disc splines.
4. Remove the engine lifting hook.
Install the flywheel or converter
housing upper attaching bolts.
5. Remove the jack from the
transmission. Raise the vehicle.
6. Remove the guide pin and install the
flywheel or converter housing lower
attaching bolts.
On a vehicle with automatic
transmission, attach the converter to the
flywheel and torque the attaching nuts
to specifications.
7. Install the flywheel or converter
housing dust cover.

On a vehicle with a manual-shift
transmission, install the clutch equalizer
shaft and arm bracket. Connect the
clutch retracting spring.
8. Install the engine left and right
mount to the underbody bracket.
9. Remove the plug from the fuel pump
line and connect theflexiblefuel line
to the fuel pump line. Using a new
gasket, install the exhaust manifold
to muffler inlet pipe lockwashers
and nuts. Torque the nuts to
specifications. Position the inlet pipe
clamp on the support bracket on the
engine and tighten the clamp.
10. Lower the vehicle. Connect the oil
pressure and the engine temperature
sending unit wires. Connect the coil
primary wire. Connect the
accelerator rod.
11. Install the starter motor. Connect
the starter cable. Connect the
alternator wires. Connect the heater
hose at the water pump and cylinder
block. Connect the battery ground
cable.
12. Install the pulley, fan, and drive belt.
Adjust the drive belt tension. On a
vehicle with air conditioning, install
the compressor on the mounting
bracket, and adjust the belt tension
to specifications. Install the radiator.
Connect the radiator upper and
lower hoses. Fill and bleed the
cooling system. Fill the crankcase
with the proper grade and quantity
of engine oil.
TOOI-T6OK-60OOA

FIG. 3 Engine Lifting Hook
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Too/-T64L-6007-B

A 28 42-A

FIG. 4 Engine Mounted on Work Stand—Typical
UPPER
BRACKET
6043 R H
6A069 L H

13. Install and adjust the hood.
14. Operate the engine at fast idle and
check all gaskets and hose
connections for leaks.
On a vehicle with automatic
transmission, perform a transmission
kickdown linkage adjustment (Part
24-60).
15. Install the air cleaner and connect
the positive closed-type crankcase
ventilation hose.

20-37 FT - L B
INSULATOR 6038

4 REQUIRED
20-32 FT - L B
LOWER BRACKET6061 L H
6037 R H

ENGINE FRONT SUPPORTS

The procedures given apply to either
a right or left installation.
The engine front supports are
located on each side of the cylinder

30-50 FT - L B
250 CID ENGINE

block. Whenever self-locking mounting
bolts and nuts are removed, they must
be replaced with new self-locking bolts
and nuts.

INSULATOR 6068

MANUAL TRANSMISSION

MAVERICK AND COMET 200 AND
250 CID ENGINES

Removal

CROSSMEMBER-5060

30-50 FT - L B

14-24 FT - L B
A3696-A

FIG. 5 Maverick and Comet Engine Front and Rear Supports 200 and 250 CID
Engines

1. Remove the insulator to support
bracket nuts and washers from both
insulators (Fig. 5).
2. Raise the engine with a jack and
wood block placed under the oil pan.
3. Remove the insulator-to-engine
bolts and washers and remove the
insulator.
Installation
1. Position the insulator assembly on
the engine and install the
insulator-to-engine bolts and
washers finger-tight.
2. Lower the engine carefully to make
sure the insulator stud engages the
hole in the support bracket.
3. Install the insulator to support
bracket washer and nut on both
engine front mounts. Tighten the
insulator bolts and nuts to
specifications.

21-10-05
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MUSTANG, TORINO AND
MONTEGO (250 CID ENGINE)

Removal
1. Using a wood block placed under
the oil pan, raise the engine just
enough to remove the weight from
the through bolt, and remove the
through bolt, then raise the engine
enough for the stud to clear.
2. Remove the insulator bracket-toblock attaching screws (Fig. 6)
3. Slide the insulator and bracket from
the block.
4. On the bench, remove the insulatorto-bracket attaching nuts and
remove the insulator.
Installation
1. Position the new insulator on the
bracket and install the attaching
n u t s a n d t o r q u e t h e m to
specifications.
2. Slide the insulator and bracket
assembly into position at the
cylinder block.
3. Install the through bolt but do not
tighten the nut.
4. Install insulator bracket-to the block
attaching screws and torque them to
specifications.
5. Torque the through bolt nut to
specification.
6. Remove the jack and the wood
block.

UPPER BRACKET-6043 RH 6A069 LH

20-37 FT-LB

INSULATOR-6038

4 REQUIRED
20-32 FT-LB
LOWER BRACKET6061 LH 6037 RH

250 CID ENGINE

30-50 FT-LB

INSULATOR-6C101 RH 6C060 LH
INSULATOR-6068

MANUAL TRANSMISSION
17-32 FT-LB
INSULATOR-6068

AUTOMATIC TRANSMISSION

BRACKET-6061 LH 6037 RH
200 CID ENGINE

ENGINE REAR SUPPORT

The rear support is located at the
transmission extension housing (Figs. 5
and 6). Whenever self-locking mounting
bolts and nuts are removed, they must
be replaced with new self-locking bolts
and nuts.

CROSSMEMBER-5060

TORINO AND MONTEGO

Removal
1. Support the transmission with a
floor jack to remove weight from the
supporting crossmember.
2. Remove nuts attaching the insulator
assembly to the crossmember.
3. Remove the attaching bolts from the
supporting crossmember. Position
the supporting crossmember to
allow removal of the insulator.
4. Remove the bolts and washers that
attach the engine rear insulator to
the transmission.
5. Remove the insulator.
Installation
1. Position the engine rear insulator in
place beneath the transmission.
Install the attaching bolts and
washers and torque them to
specifications.
2. P o s i t i o n t h e s u p p o r t i n g
crossmember. Install the attaching
b o l t s and t o r q u e them to
specifications.

30-50 FT-LB

\

14-24 FT-LB
A3698-A

FIG. 6 Mustang, Torino and Montego Front and Rear Supports 250 CID Engine

3. Install the nuts attaching the
insulator to the crossmember.
Tighten to specification.
4. Remove the jack.
MAVERICK AND COMET
CRANKCASE VENTILATION
SYSTEM

The closed crankcase ventilation
system components are shown in Fig. 7.
Removal
1. Remove the inlet hose from the air
cleaner and the oil filler cap.
2. Remove the air cleaner.
3. Grasp the crankcase vent hose near
the rocker arm cover grommet and

pull the regulator valve from the
rocker arm cover.
4. Remove the regulator valve from the
vent hose and remove the vent hose
from the hose fitting in the
carburetor spacer.
Installation
1. Install the vent hose on the fitting in
the carburetor spacer and the
regulator valve in the hose.
2. Insert the regulator valve into the
rocker arm cover mounting
grommet.
3. Install the air cleaner.
4. Connect the inlet hose to the air
cleaner and the oil filler cap.
5. Operate the engine and check for
leaks.

21-10-06

CRANKCASE CLOSURE
HOSE 6853
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•ELBOW 382956-S

A3165-A
CRANKCASE VENT
HOSE 6A664

FIG. 8 Valve Rocker arm Shaft
Removal

CLAMP 382999-S32

FRONT OF VEHICLE
A3414-A

FIG. 7 Closed Crankcase Ventilation System Components

VALVE ROCKER ARM COVER
AND ROCKER ARM

Removal
1. Remove the air cleaner and the
crankcase ventilation system.
Disconnect all necessary vacuum
c o m p o n e n t s and l i n e s for
accessibility and identify them for
proper connection.
2. Remove the valve rocker arm cover
and discard the gasket.
3. Remove the rocker arm shaft
support bolts by loosening the bolts
two turns at a time in sequence.
Remove the rocker arm shaft
assembly (Fig. 8). Remove the valve
push rods. Make sure the push rods
are identified before removal so they
can be returned to the same location
when they are installed.

Installation
1. Apply Lubriplate or equivalent to
both ends of the push rods and to the
valve stem tip.
2. Install the valve push rods. Position
the valve rocker arm shaft assembly
on the cylinder head.
3. Install and tighten all valve rocker
arm support bolts, two turns at a
time in sequence, until the supports
fully contact the cylinder head.
Torque the bolts to specifications.

4. If any part which could affect the
valve clearance has been changed,
check the valve clearance following
the procedure outlined under
Hydraulic Valve Lifter Adjustment.
5. Clean the valve rocker arm cover
and cylinder head gasket surfaces.
Install the gasket in the cover
making sure that all of tangs of the
gasket are engaged in the notches
provided in the cover. Connect all
vacuum lines and components using
previous identification for proper
connection. Tighten the cover
attaching bolts in two steps. First,
torque the bolts to specifications;
then, retorque to the same
specifications two minutes after
initial tightening.
6. Install the crankcase ventilation
system and the air cleaner.
EXHAUST MANIFOLD

Removal
1. Remove the air cleaner and hot air
duct. Disconnect the muffler inlet
pipe from the exhaust manifold, and
remove the automatic choke hot air
tube.
2. Disconnect the EGR tube from the
exhaust manifold.
3. Bend the exhaust manifold
attaching bolt lock tabs back and

remove the bolts. Remove the
exhaust manifold.
Installation
1. Clean the mating surfaces of the
exhaust manifold and cylinder head.
Scrape the gasket material from the
mounting flange of the exhaust
manifold and muffler inlet pipe.
2. Apply graphite grease to the mating
surface of the exhaust manifold.
3. Position the exhaust manifold on the
cylinder head and install the
attaching bolts and tab washers.
Working from the center to the
e n d s , t o r q u e the b o l t s to
specifications. Lock the bolts by
bending one tab of the washer over
a flat on the bolt.
4. Connect the EGR tube to the
exhaust manifold.
5. Place a new gasket on the muffler
inlet pipe. Position the muffler inlet
pipe to the manifold. Install and
torque the attaching nuts to
specifications. Install the automatic
choke hot air tube.
6. Install the air cleaner and hot air
duct. Start the engine and check for
exhaust leaks.
CYLINDER HEAD

Removal
1. Drain the cooling system. Remove
the air cleaner. Disconnect the
radiator upper hose at the engine.
2. Disconnect the muffler inlet pipe at
the exhaust manifold. Pull the
muffler inlet pipe down. Remove the
gasket.
3. Disconnect the accelerator
retracting spring. Disconnect the
accelerator rod at the carburetor.
4. Disconnect the transmission
kickdown rod. Disconnect the
accelerator linkage at the bellcrank
assembly.
5. Disconnect the fuel inlet line at the
fuel filter hose. Disconnect the
d i s t r i b u t o r vacuum l i n e s .
Disconnect vacuum lines and
components as necessary for
accessibility and identify them for
proper re-connection.
6. Disconnect the carburetor fuel inlet
line at the fuel pump. Remove the
lines as an assembly.
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A2224-A

FIG. 9 Valve Push Rod Removal
7 / 1 6 " - 1 4 x 6 " BOLT. CUT OFF HEAD, TAPER
•END AND SLOT FOR SCREWDRIVER.'

A2790-A

FIG. 10 Cylinder Head Guide Studs

(13) (S) (4) (T) (5) (?) (6)

FIG. 11 Cylinder Head Bolt Torque
Sequence

7. Disconnect the spark plug wires at
the spark plugs and the temperature
sending unit wire at the sending
unit.
8. Remove the crankcase ventilation
system.
9. Remove the valve rocker arm cover.
10. Remove the valve rocker arm shaft
assembly. Remove the valve push
rods in sequence (Fig. 9).
11. Disconnect the EGR tube from the
exhaust manifold.
12. Remove the remaining cylinder
head bolts and remove the cylinder
head. Do not pry between the
cylinder head and block as the
gasket surfaces may become
damaged.
Installation
1. Clean the head and block gasket
surfaces. (Refer to Part 21-01 for
cleaning and inspection procedures).
If the cylinder head was removed for
a gasket change, check the flatness
of the cylinder head and block.
Install guide studs at each end of the
cylinder block (Fig. 10).
2. Apply cylinder head gasket sealer to
both sides of a new steel gasket.
Spread the sealer evenly over the
entire gasket surface. Composition
head gaskets are to be installed
without sealer. Position the gasket
over the guide studs on the cylinder
block.
3. Install a new gasket on the flange of
the muffler inlet pipe.

4. Lift the cylinder head over the
guides and slide it down carefully
connect the muffler inlet pipe to
the exhaust manifold.
5. Install, but do not tighten two bolts
at opposite ends of the head to hold
the head and gasket in position.
Remove the guides and install the
remaining bolts.
6. The cylinder head bolts are
tightened in three progressive steps.
Torque all the bolts in sequence
(Fig. 11) to specifications. When
cylinder head bolts have been
tightened following this procedure,
it is not necessary to retorque the
bolts after extended operation.
However, on cylinder heads with
composition gaskets, the bolts may
be checked and retorqued, if desired.
Tighten the exhaust manifold flange
attaching nuts to specification.
7. Apply Lubriplate or equivalent to
both ends of the push rods. Install
the push rods in the original bores,
positioning the lower end of the rods
into the tappet sockets. Apply
Lubriplate or equivalent to the valve
stem tips and to the rocker arm
pads.
8. Install the valve rocker arm shaft
assembly following procedures
under Valve Rocker Arm Shaft
Installation.
Check the valve clearance, following
the procedure outlined under Valve
Clearance Adjustment.
9. Install the muffler inlet pipe lock
washers and attaching nuts. Torque
the nuts to specifications.
10. Connect the radiator upper hose at
the coolant outlet housing.
11. Position the distributor vacuum line
and the carburetor fuel inlet line on
the engine. Connect the fuel line at
the fuel filter using a new clamp,
then connect the distributor vacuum
line at the carburetor.
12. Connect the accelerator linkage at
the bellcrank assembly. Connect the
transmission kickdown rod.
13. Connect the accelerator rod
retracting spring. Connect the
accelerator rod at the carburetor.
14. Connect the distributor vacuum line
at the distributor. Connect the
carburetor fuel inlet line at the fuel
pump. Connect all vacuum
components and lines using previous
identification for proper connection.
15. Connect the temperature sending
unit wire at the sending unit.
Connect the spark plug wires. Be
sure the wires are forced all the way
down into their sockets.
16. Fill and bleed the cooling system.
17. Connect the EGR tube to the
exhaust manifold.

18. Install the crankcase ventilation
system.
19. Start the engine and check for
coolant and oil leaks.
VALVE SPRING, RETAINER AND
STEM SEAL

Broken valve springs or leaking
valve stem seals and retainer may be
replaced without removing the cylinder
head provided damage to the valve or
valve seat has not occurred.
Removal
1. Remove the air cleaner. Remove the
crankcase ventilation regulator
valve from the valve rocker arm
cover. Remove the valve rocker arm
cover. Remove the applicable spark
plug.
2. Loosen the valve rocker arm shaft
support bolts two turns at a time, in
sequence, until the valve spring
pressure is relieved. Remove both
valve push rods of the cylinder to be
serviced.
3. Install an air line with an adapter in
the spark plug hole.
4. Tighten the attaching bolts just
enough to seat the rocker arm shaft
supports on the cylinder head. Push
the rocker arm to one side and
secure it in this position (Fig. 12). To
move the rocker arm on either end
of the shaft, it will be necessary to
remove the retaining pin and spring
washer and slide the rocker arm off
the shaft.
5. Turn on the air supply. Air pressure
may turn the crankshaft until the
piston reaches the bottom of the
stroke.

Using
the valve spring
compression tool shown in Fig. 12,
compress the valve and remove the
valve spring retainer locks, the
sleeve, spring retainer and the valve
spring. If air pressure fails to hold
the valve in the closed position
during this operation, it can be
presumed that the valve is not
seating or is damaged. If this
condition occurs, remove the
cylinder head for further inspection.
Air Line

And Adapter

Tool - T65P-65 73

FIG. 12 Compressing Valve
Spring—In Chassis
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SEAL

Magnet

A3134-A

A3135-A

FIG. 13 Removing Valve Stem Seal

FIG. 14 Removing Valve Lifter

6. Remove the valve stem seal (Fig.
13). If 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.
Installation
1. Install a new valve stem seal.
Position the spring over the valve.
Install the spring retainer and sleeve.
Compress the valve spring and
install the valve spring retainer
locks.
2. Apply Lubriplate or equivalent to
both ends of the push rod, the valve
and push rod ends of the rocker arm,
and the valve stem tip. Remove the
rocker arm shaft and install the push
rod(s), making sure the lower end of
the rod is positioned in the valve
lifter push rod cup.
3. Remove the wire securing the valve
rocker arm and slide the rocker arm
into position. If an end valve rocker
arm was removed, slide it into
position on the shaft and install the
spring washer and retainer pin. Turn
off the air and remove the air line
and adapter. Install the spark plug
and spark plug wire.
4. Install the rocker arm shaft by
following the instructions under
Rocker Arm Installation.
5. Clean the valve rocker arm cover
and cylinder head gasket surfaces.
Install a new gasket in the cover
making sure the gasket tangs are
securely engaged with the notches in
the cover. Position the cover on the
head. Install and tighten the cover
attaching bolts in two steps. First,
torque the bolts to specifications.
Two minutes later, torque the bolts
to the same specifications.
6. Insert the regulator valve (with the
vent hose attached) into the valve
rocker arm cover mounting
grommet. Install the air cleaner.

HYDRAULIC VALVE LIFTERS

Before replacing a hydraulic valve
lifter for noisy operation, be sure the
noise is not caused by improperly
adjusted valve clearance or by worn
rocker arms or push rods.
Removal
1. Remove the cylinder head and
related parts following the
procedure under Cylinder Head
Removal.
2. Using a magnet, remove the valve
lifters (Fig. 14). Place the lifters in a
rack so they can be installed in the
original positions.
If the lifters are stuck in their bores
by excessive varnish or gum, it may be
necessary to use a plier-type or clawtype tool T70L-6500-A) to remove the
lifters. Rotate the lifter back and forth to
loosen any gum and varnish which may
have formed on the lifter. The internal
parts of each hydraulic valve lifter
assembly are matched sets. Do not
intermix the parts. Keep the assemblies
intact until they are to be cleaned. If the
valve lifters are to be tested or
disassembled and cleaned, follow the
procedures in Part 21-01. If a hydraulic
valve lifter has been disassembled and
cleaned, be sure to fill it with test fluid
before installing it in the engine. New
valve lifters already contain test fluid.
Installation
1. Install new (or cleaned) hydraulic
valve lifters through the push rod
openings with a magnet (Fig. 14).
2. Install the cylinder head and related
parts.
WATER PUMP

Removal
1. Drain the cooling system. Remove
the power steering and air
conditioner drive belts, if so
equipped.
2. Disconnect the radiator lower hose
at the water pump. Remove the
drive belt, fan, or fan and drive
clutch, and water pump pulley.
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3. Disconnect the heater hose at the
water pump.
4. Remove the water pump.
Installation
Before a water pump is re-installed,
check it for damage. If it is damaged,
replace it.
1. If a new water pump is to be
installed, remove the heater hose
fitting from the old pump and install
it on the new pump. Clean the gasket
surfaces on the water pump and
cylinder block. A 250 CID six
engine originally uses a one piece
gasket for the cylinder front cover
and water pump. Trim away the old
gasket at the edge of the cylinder
front cover. Use a water pump
service gasket to replace it.
2. Coat the new gasket on both sides
with water-resistant sealer and
position it on the cylinder block.
3. Position the water pump and install
the lockwashers and attaching bolts
(the alternator adjusting arm is
secured by one water pump bolt).
Torque the bolts to specifications.
4. Connect the radiator lower hose and
the heater hose to the water pump.
5. Install the water pump pulley and
fan. Torque the bolts evenly and
alternately to specifications.
6. Install the power steering and air
conditioner drive belts, if so
equipped and adjust the tension to
specifications.
7. Fill and bleed the cooling system.
Operate the engine until normal
operating temperature is reached.
Check for leaks and check the
coolant level.
CYLINDER FRONT COVER AND
TIMING CHAIN

Removal
1. Drain the cooling system and the
crankcase. Disconnect the radiator
upper hose at the coolant outlet
housing and the radiator lower hose
at the water pump. On a vehicle with
automatic transmission, disconnect
the transmission oil cooler lines
from the radiator.
2. Remove the radiator. Remove the
drive belt, fan and pulley. On a
vehicle with air conditioning,
remove the condenser attaching
bolts and position the condenser
forward. Do not disconnect the
refrigerant lines. Remove the
compressor drive belt. If so
equipped, remove the accessory
drive pulley. Using Tool T58P-6316B, remove the crankshaft damper.
3. On a 200 CID engine, remove the
cylinder front cover attaching
screws from the cover and from the
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oil pan. Pry the top of the front
cover away from the block slightly
and, using a thin bladed knife, cut
the oil pan gasket flush with the
front face of the cylinder block.
4. On a 250 CID engine, remove the oil
pan. Remove the cylinder front

cover.

FIG. 15 Aligning Timing Marks

A2792-B

FIG. 16 Timing Chain and Sprockets
Removal
CYl INDFR FRONT
COVF R
OIL S L A L

TIMING ( H A ' N SN'JBRl R

A 3222-A

FIG. 17 Timing Chain Snubber
Installation—250 CID Six
7oo/—T61K-6019-A

FIG. 18 Aligning Cylinder Front
Cover

5. Clean any gasket material from the
surfaces.
6. Rotate the crankshaft in a
counterclockwise direction (as
viewed from the front) to take up the
slack on the left side of the chain.
7. Establish a reference point on the
block and measure from this point to
the chain. Rotate the crankshaft in
the opposite direction to take up the
slack on the right side 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. If the deflection
exceeds 1/2 inch, replace the timing
chain and sprockets.
8. Crank the engine until the timing
marks are aligned as shown in Fig.
15. Remove the camshaft sprocket
attaching bolt and washer. Slide
both sprockets and timing chain
forward and remove them as an
assembly (Fig. 16).
Installation
1. Clean and inspect all parts before
installation. Oil the timing chain
after installing it on the camshaft
and crankshaft. Be sure the timing
marks on the sprockets and chain
are positioned as shown in Fig. 15.
Install the camshaft sprocket
attaching bolt and washer. Torque
the bolt to specifications.
2. Apply oil-resistant sealer to a new
cylinder front cover gasket and
position the gasket on the cylinder
front cover. Apply sealer to the
exposed area of the gasket. On a 200
CID engine, coat the gasket surface
of the oil pan with oil resistant
sealer. Cut and position the required
portions of a new gasket on the oil
pan. Apply sealer to the exposed
areas of the gasket, including the
corners where they contact the front
cover gasket. On a 250 CID engine,
install the timing chain snubber in
the front cover (Fig. 17).
3. Install the cylinder front cover using
the tool shown in Fig. 18. On a 250
CID engine, no adjustment is
needed on the chain snubber (Fig.
17) as this is automatically obtained
during front cover alignment.
Torque the attaching bolts to
specifications.
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4. Lubricate the hub of the crankshaft
damper with Lubriplate or
equivalent to prevent damage to the
seal during installation or initial
engine start. Using Tool T52L6306AEE, install the crankshaft damper.
Torque the attaching bolt to
specifications.
5. On a 250 CID engine, install the oil
pan and related parts.
6. Install the fan, pulley and drive belt.
Adjust the drive belt.
7. Install the radiator. Connect the
radiator upper and lower hoses. If
any coolant has entered the oil pan
when separating the cylinder front
cover from the block, the crankcase
oil should be drained and refilled
with the proper grade and quantity
of engine oil before starting the
engine.
8. Fill and bleed the cooling system.
9. Start the engine and check the
ignition timing. Operate the engine
at fast idle and check all hose
connections and gaskets for leaks.
FRONT OIL SEAL

Removal
1. Remove the cylinder front cover.
2. Drive out the oil seal with a pin
punch. Clean the recess in the cover.
Installation
1. Coat a new seal with grease and
install the seal. Drive the seal in until
it is fully seated in the recess (Fig.
19). Check the seal after installation
to be sure the spring is properly
positioned in the seal.
2. Replace the cylinder front cover.
CAMSHAFT

The camshaft and related parts are
shown in Fig. 20.

7oo/- T53L-200-A

OIL SEAL
A2808-A

FIG. 19 Crankshaft Front Oil Seal
Replacement
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FIG. 20 Camshaft and Related Parts

Removal

\. Drain the cooling system and the
crankcase. Remove the air cleaner.
2. Disconnect the radiator hoses from
the coolant outlet housing and the
water pump. Remove the radiator.
Remove the grille. On a vehicle with
air conditioning, remove the
condenser attaching bolts, and
position the condenser to one side.
Do not disconnect the condenser
refrigerant lines.
3. On a Mustang, remove the grille
center support bracket. Remove the
bolts from the left side of the upper
and lower stone shields. If necessary
loosen the bolts on the right side of
the stone shields and raise the stone
shields out of the way to remove the
camshaft.
4. Disconnect the accelerator rod
retracting spring. Disconnect the
accelerator rod from the carburetor.
5. Disconnect the fuel inlet line at the
fuel filter, and the distributor
vacuum line from the carburetor.
6. Disconnect the muffler inlet pipe
from the exhaust manifold. Pull the
muffler inlet pipe down. Remove the
gasket.
7. Disconnect the distributor vacuum
line from the distributor. Disconnect
the carburetor fuel inlet line from
the fuel pump. Remove the lines as
an assembly.
8. Disconnect the spark plug wires
from the spark plugs and the coil
high tension lead at the coil. Remove
the distributor cap and spark plug
wires as an assembly. Disconnect the
primary wire from the coil and
remove it from the retaining clip on
the cylinder head.
9. Disconnect the engine temperature
sending unit wire from the sending
unit. Disconnect the flexible fuel line
from the fuel pump line and plug the
line. Remove the distributor, the fuel
pump, and the oil filter.
10. Remove the crankcase vent hose,
regulator valve, valve rocker arm
cover and cylinder head by
following steps 8 thru 11 under
Cylinder Head Removal.

11. Using a magnet, remove the valve
lifters and keep them in order so that
they can be installed in their original
locations (Fig. 14). If the valve lifters
are stuck in the bores by excessive
varnish, etc., it may be necessary to
use a claw-type tool to remove the
lifters.
12. Loosen and remove the drive belt,
fan and pulley. Remove the
crankshaft damper using Tool
T58P-6316-B.
13. Remove the oil level dipstick.
Remove the oil pan (250 CID only).
Remove the oil pump and inlet tube
assembly.
14. Remove the cylinder front cover and
gasket.
15. Push the camshaft toward the rear
of the engine. Install a dial indicator
so that the indicator point is on the
camshaft sprocket cap screw (Fig.
21). Zero the dial indicator. Position
a large screw driver between the
camshaft sprocket and the block.
Pull the camshaft forward and
release it. Compare the dial
i n d i c a t o r reading with
specifications. If the end play is
excessive, replace the thrust plate.
16. Remove the dial indicator. Remove
the timing chain and sprockets as
detailed under Cylinder Front Cover
and Timing Chain Removal.
17. Remove the camshaft thrust plate.
Carefully remove the camshaft by
pulling it toward the front of the
engine. Use caution to avoid
damaging the journals and lobes.
Installation
1. Clean the oil passage at the rear of
the cylinder block that feeds the
rocker arm shaft by blowing
compressed air into the opening in
the block. Camshaft lobes are to be
coated with Lubriplate or equivalent
and the journals lubricated with
heavy oil SE before installation.
Carefully slide the camshaft through
the bearings.
2. Install the thrust plate with the oil
groove toward the rear of the engine
and torque the attaching bolts to
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specifications. Replace the
crankshaft front oil seal.
3. Install the sprockets and timing
chain, cylinder front cover and
crankshaft damper as detailed under
Cylinder Front Cover and Timing
Chain Installation.
4. Clean the oil pump inlet tube screen,
oil pan, and block gasket surfaces.
Prime the oil pump by filling the
inlet opening with oil and rotate the
pump shaft until oil emerges from
the outlet opening. Install the pump
inlet tube. Install the oil pump and
oil pan. Install the oil level dipstick.
5. Install the fan, fan pulley and drive
belt. Adjust the belt tension. Install
the radiator and the grille. On a
Mustang, install the bolts in the
upper and lower stone shields, and
install the grille, grille center
support bracket and bumper.
6. Dip the base of the valve lifter body
in Lubriplate or equivalent. Tappets
or lifters and bores are to be
lubricated with heavy oil SE before
installation. Install the valve lifters
in their original bores.
7. Install the cylinder head, push rods
and the valve rocker arm shaft
assembly by following the procedure
under Cylinder Head Installation.
8. Using a new gasket, install the fuel
pump and connect the flexible fuel
line. Install the oil filter.
9. Position the No. 1 piston at TDC
after the compression stroke.
Position the distributor in the block
with the rotor at the No. 1 firing
position and the breaker points
open. Install the distributor holddown clamp.
10. Connect the engine temperature
sending unit wire. Connect the coil
primary wire. Install the distributor
cap. Connect the spark plug wires
and the coil high tension lead.
11. Install the carburetor fuel inlet line,
using a new clamp on the filter
Tool -4201 -C

A1374-B

FIG. 21 Checking Camshaft End
Play
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Tool-T58L-101-A

Too/-T59L-700.B
A2838-A

A2837-A

FIG. 22 Removing Clutch Pilot
Bushing

FIG. 23 Installing Clutch Pilot
Service Bearing

tubing. Connect the distributor
vacuum line to the carburetor.
12. On a vehicle with air conditioning,
position the condenser and install
the attaching bolts. Install the
radiator and connect the radiator
upper and lower hoses.
13. Connect the accelerator rod
retracting spring. Connect the
accelerator rod at the carburetor.
14. Fill the cooling system. Fill the
crankcase.
15. Start the engine and check and
adjust the ignition timing. Connect
the distributor vacuum line to the
distributor. Check for coolant and
oil leaks. Adjust the engine idle
speed and the idle fuel mixture.

On a vehicle with automatic
transmission, install the converter
housing and transmission following the
procedure in Volume One, Group 17—
Automatic Transmission. It is not
necessary to adjust the transmission
linkage when it has been removed only
for flywheel replacement.

FLYWHEEL

Removal
1. On a manual-shift transmission,
remove the transmission, clutch
pressure plate and disc, following
the procedures in Volume One,
Group 16— Clutch. Do not drain
the transmission.
On a vehicle with an automatic
transmission, remove the transmission
and converter housing following the
procedure in Volume One, Group 17—
Automatic Transmission. Do not drain
the transmission.
2. Refer to Part 21-01, Cleaning and
Inspection, for flywheel face runout.
Remove theflywheelattaching bolts
and remove the flywheel.
Installation
1. Clean and inspect all parts before
installation. Position theflywheelon
the crankshaft flange. Apply oilresistant sealer to the attaching
bolts. Install and torque the bolts in
sequence across from each other to
specifications.
2. On a manual-shift transmission,
install the clutch pressure plate,
disc, and the transmission following
the procedures in Volume One,
Group 16— Clutch.

CLUTCH PILOT BUSHING

Inspection procedures are outlined
under Flywheel Cleaning and
Inspection in Part 21-01.
Removal
1. Remove the transmission, clutch
pressure plate, and disc following
the procedures in Volume One,
Group 16—Clutch.
2. Using Tools T59L-1OO-B and T58L101-A, remove the pilot bushing
(Fig. 22).
Installation
1. Coat the pilot bushing bore in the
crankshaft with a small quantity of
wheel bearing lubricant. Avoid
using too much lubricant as it may
be thrown onto the clutch disc when
the clutch rotates
2. Using Tool T65L-76OO-A, install the
pilot service bearing (Fig. 23).
3. Install the clutch pressure plate,
disc, and the transmission following
the procedure in Volume One,
Group 16—Clutch.
CAMSHAFT REAR BEARING
BORE PLUG
Removal

1. On a vehicle with a manual-shift
transmission, slide the transmission
to the rear and remove the clutch
pressure plate and disc following the
procedure in Volume One, Group
16— Clutch.
On a vehicle with automatic
transmission, remove the transmission
and converter housing following the
procedure in Volume One, Group 17—
Automatic Transmission.

A3169-A

FIG. 24 200 CID Six Oil Pump Inlet
Tube Installed

2. Remove theflywheelattaching bolts
and remove theflywheeland engine
rear cover plate.
3. Remove the plug as detailed in Part
21-01.
Installation
1. Install a new plug as detailed in Part
21-01.
2. Install the engine rear cover plate,
apply oil-resistant sealer to the
flywheel bolts and install the
flywheel.
On a vehicle with a manual-shift
transmission, install the clutch pressure
plate, disc, and transmission following
the procedure in Volume One, Group
16—Clutch.
On a vehicle with automatic
transmission install the transmission
and converter housing following the
procedure in Volume One, Group 17—
Automatic Transmission.
OIL PAN
ALL EXCEPT MUSTANG

Removal
1. Drain the crankcase.
2. Remove the oil level dipstick and the
flywheel housing inspection cover.
3. Remove the oil pan and gasket.
4. Remove the oil pump inlet tube and
screen.
Installation
1. Clean and install the oil pump inlet
tube and screen (Fig. 24).
2. Clean the gasket surfaces of the
block and oil pan. Be sure to clean
the seal retainer grooves in the
cylinder block and oil pan. The oil
pan has a two-piece gasket. Coat the
block surface and the oil pan gasket
surface with oil resistant sealer.
Position the oil pan gaskets on the
cylinder block (Fig. 25).
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OIL PAN GASKET

FRONT SEAL
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REAR SEAL

A3168-A

FIG. 25 200 CID Six Oil Pan
Gaskets and Seals Installed

3. Position the oil pan front seal on the
cylinder front cover. Be sure the
tabs on the seal are over the oil pan
gasket.
4. Position the oil pan rear seal on the
rear main bearing cap. Be sure the
tabs on the seal are over the oil pan
gasket.
5. Hold the oil pan in place against the
block and install a bolt, finger tight,
on each side of the oil pan. Install
the remaining bolts. Torque the
bolts from the center outward in
each direction to specifications.
6. Install the oil level dipstick. Fill the
crankcase with the proper grade and
quantity of engine oil. Operate the
engine and check for oil leaks.
MUSTANG ONLY

Removal
1. Drain the cooling system.
2. Remove the radiator as described in
Group 27.
3. Raise vehicle and drain the
crankcase.
4. Remove the bolts and nuts attaching
the sway bar to the chassis and allow
the sway bar to hang.
5. Remove both engine front supports
through bolts and nuts.
6. Raise the engine and place two inch
blocks between the engine supports
and chassis brackets.

7. Remove the starter motor attaching
bolts and place the starter motor on
the steering linkage out of the way.
8. Remove the oil pan attaching bolts,
lower the oil pan and remove the oil
pump pick-up tube and screen.
Position the oil cooler lines up and
out of the way. Push the oil pan
forward over the front crossmember
and into the radiator area to allow
the oil pan to clear the crossmember
and be removed from the bottom.
Installation
1. Clean the gasket surfaces of the
block and oil pan. Coat the block
and oil pan gasket surfaces with oilresistant sealer. Position the oil pan
gasket and seals to the block.
2. Reversing the removal procedure,
position the oil pan to the engine.
Install the oil pump pick-up tube
and screen.
3. Install the oil pan attaching bolts
and torque to specifications.
4. Install the starter.
5. Raise the engine, remove the
spacers, then lower the engine to the
chassis. Install the engine support
b o l t s and n u t s . T o r q u e to
specifications.
6. Reposition the sway bar. Install the
n u t s and b o l t s . T o r q u e to
specifications.
7. Lower the vehicle and install the
radiator.
8. Fill the crankcase and cooling
system. Start the engine and check
for leaks.
OIL PUMP

Removal
1. Remove the oil pan and related parts
as outlined under Oil Pan Removal.
2. Remove the oil pump attaching
bolts and remove the oil pump,
gasket, and intermediate drive shaft.
Installation
1. Prime the oil pump by filling
the inlet
port with engine
oil. Rotate the pump shaft to
distribute the oil within the pump
body.
2. Position the intermediate drive shaft
into the distributor socket.
3. Position a new gasket on the pump
housing. 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. Torque the oil pump
attaching screws to specifications.
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4. Install the oil pan and related parts
as o u t l i n e d under Oil Pan
Installation.
CRANKSHAFT REAR OIL SEAL

A split-lip type crankshaft rear oil
seal is used for replacement on all
engines. If replacement is necessary,
this type of seal must be used. The
complete seal can be replaced without
removing the crankshaft. Refer to Part
21-01 for removal and installation
procedures.
M A I N BEARINGS

Do not file or lap bearing caps or
use bearing shims to obtain the proper
bearing clearance.
Main bearings are available for
service in standard sizes and 0.001 and
0.002 inch undersize. Undersize bearings, which are not selective fit, are
available for use on journals that have
been refinished.
Removal
1. Drain the crankcase. Remove the oil
level dipstick. Remove the oil pan
and related parts.
2. Remove the oil pump inlet tube and
the oil pump.
3. 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.
4. Insert the upper bearing removal
tool (Tool 6331) in the oil hole in the
crankshaft.
5. Rotate the crankshaft in the
direction of engine rotation to force
the bearing out of the block.
Installation
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 bearings 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. Be certain that bearings
and that the bearing bore in the
block or cap are clean. Foreign
material under a bearing insert can
cause bearing failure.
2. To install the upper main bearing,
place the plain end of the bearing
over the shaft on the locking tang
side of the block and partially install
the bearing so that Tool 6331 can be
inserted in the oil hole in the
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crankshaft. With Tool 6331
positioned in the oil hole in the
crankshaft, rotate the crankshaft in
the opposite direction of engine
rotation until the bearing seats itself.
Remove the tool.
3. Install the cap bearing.
4. Select fit the bearings for proper
clearance following procedures
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
5. If the rear main bearing is replaced,
replace the oil seal in the rear main
bearing cap as described under
Crankshaft Rear Oil Seal in Part 2101.
6. After the bearing has been fitted,
apply a light coat of engine oil to the
journal and bearings, then install the
bearing cap. Torque the cap bolts to
specifications. Repeat the procedure
for the remaining bearings that
require replacement.
7. If the thrust bearing cap (No. 5 main
bearing) has been removed, install it
as follows:
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 (Fig. 26). Hold
the crankshaft forward and pry the
thrust bearing cap to the rear. This will
align the thrust surfaces of both halves
of the bearing. Retain the forward
pressure on the crankshaft. Torque the
cap bolts to specification.
8. 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. Then install
the oil pump and the inlet tube.
9. Clean the gasket surfaces of the
block and oil pan. Be sure to clean
the seal grooves of the block and oil
pan. The oil pan has a two-piece
gasket. Coat the block side of the
gasket with an oil resistant sealer.
Position the oil pan gasket on the
block, then install the oil pan and
related parts. Install the oil level
dipstick.

10. Fill the crankcase. Start the engine
and check for oil pressure. Operate
the engine at fast idle and check for
oil leaks.

CONNECTING ROD BEARINGS

Removal
1. Follow steps 1 and 2 under Main
Bearing Replacement.
2. 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.
Installation
1. Be sure the bearing inserts and the
bearing bore in the connecting rod
and cap are clean. Foreign material
under the inserts will distort the
bearing and cause a failure.
2. Clean crankshaft journal. When
replacing standard bearings with
new bearings, fit the bearing to
minimum specified clearance.
3. Install the bearing inserts in the
connecting rod and cap with the
tangs fitted in the slots provided.
4. Pull the connecting rod assembly
down firmly on the crankshaft
journal.
5. Select fit the bearings for proper
clearance following procedures
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
6. After bearing has been fitted, clean
and apply light coat of engine oil SE
to journal and bearings. Install
connecting rod cap. Be sure
connecting rod bolt heads are
properly seated in connecting rod.
Torque nuts to specifications.
7. Repeat the procedure for the
remaining connecting rods that
require new bearings.
8. Install the oil pump assembly and oil
pan following the procedure under
Main Bearings.

PISTONS AND CONNECTING
RODS

Removal
1. Drain the cooling system and the
crankcase.
2. Refer to Cylinder Head Removal
and remove the cylinder head and
related parts.
3. Remove the oil pan and related
parts. Remove the oil pump inlet
tube and the oil pump.
4. Turn the crankshaft until the piston
to be removed is at the bottom of the
stroke, then place a cloth on the
piston head to collect the cuttings.
Remove any ridge and/or deposits
from the upper end of the cylinder
bores. Remove the cylinder ridge
with a ridge cutter. Follow the
instructions furnished by the tool
manufacturer. Never cut into the
ring travel area in excess of 1/32
inch when removing ridges.
5. Make sure all the connecting rod
caps are marked so that they can be
installed in the original positions.
Remove the connecting rod cap.
6. Push the connecting rod and piston
assembly out the top of the cylinder
with the handle end of a hammer.
Avoid damage to the crankpin or the
cylinder wall when removing the
piston and rod.
Installation
1. Clean the oil pump inlet tube screen,
and the oil pan and block gasket
surfaces.
2. Oil the piston rings, pistons and
cylinder walls with light engine oil.
3. Be sure to install the pistons in the
same cylinders from which they
were removed, or to which they were
fitted. The connecting rod and
bearing caps are numbered from 1 to
6, 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 transfered from
one block or cylinder to another,
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CRANKSHAFT
FORWARD
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A2795-A

FIG. 26 Typical Thrust Bearing Alignment
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OIL RING SPACER
F R O N T — Piston Ring
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A2806-A

FIG. 29 Typical Connecting Rod
Side Clearance
NOTCH TO FRONT OF ENGINE
A2796-A

FIG. 28 Piston Installation
PISTON
COMPRESSION RING
FRONT OF ENGINE

COMPRESSION RING
A2811-A

FIG. 27 Piston Ring Gap Spacing

new bearings should be fitted and
the connecting rod should be
numbered to correspond with the
new cylinder.
4. Make sure theringgaps are properly
spaced around the circumference of
the piston (Fig. 27). Install a piston
ring compressor on the piston and
push the piston in with a hammer
handle until it is slightly below the
top of the cylinder (Fig. 28). Be sure
to guide the connecting rods to avoid
damaging the crankshaft journals.
Install the piston with the notch in
the dome of the piston toward the
front of the engine.
5. Check the clearance of each bearing,
following the procedure under
Connecting Rod Bearings.
6. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings.
7. Turn the crankshaft throw to the
bottom of the stroke, then push the
piston all the way down until the
connecting rod bearing seats on the
crankshaft journal. Install the
connecting rod cap. Torque the nuts
to specifications.
8. After the piston and connecting rod
assemblies have been installed,
check the connecting rod side
clearance on each crankshaft journal
(Fig. 29).
9. Prime the oil pump byfillingthe
inlet opening with the oil and
rotating the pump shaft until oil
emerges from the outlet opening.
Install the oil pump and the oil
pump inlet tube. Install the oil pan
and related parts.
10. Install the cylinder head by
following the instructions under
Cylinder Head Installation.
11. Fill the crankcase.
12. Start the engine and check for oil

pressure. Operate the engine at fast
idle and check for oil and coolant
leaks.
13. Check and adjust the ignition
timing, engine idle speed and the
fuel mixture.
14. Install the air cleaner.
CRANKSHAFT
Removal

The crankshaft and related parts are
shown in Fig. 30.
1. With engine removed from vehicle
and placed on a work stand, remove
the oil level dipstick.
2. Remove the accessory drive pulley
(if so equipped). Remove the
crankshaft damper attaching bolt
and washer. Remove the crankshaft
vibration damper using Tool T58P6316-B.
3. Remove the cylinder front cover and
air conditioning idler pulley
assembly (if so equipped). Remove
the cover gasket.
4. Check the timing chain deflection;
then remove the timing chain and
sprockets as detailed under Cylinder
Front Cover and Timing Chain
Removal.
5. Invert the engine on the work stand.
Remove the flywheel. Remove the
oil pan and gasket. Remove the oil
pump.
6. 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. Remove the connecting rod
cap. Push the connecting rod and
piston assembly up in the cylinder.
Repeat for the remaining caps.
7. Remove the main bearing caps.
8. Carefully lift the crankshaft out of
the block so that the thrust bearing
surfaces are not damaged. Handle
the crankshaft with care to avoid
possible fracture or damage to the
finished surfaces.

Installation
1. Remove the rear journal oil seal
from the block and rear main
bearing cap.
2. Remove the main bearing inserts
from the block and bearing caps.
3. Remove the connecting rod bearing
inserts from the connecting rods and
caps.
4. Clean the rear journal oil seal
grooves. Install a new rear journal
oil seal in the block and rear main
bearing cap.
5. Apply a thin coating of oil-resistant
sealer to the rear main bearing cap at
the rear of the top mating surface.
Do not apply sealer to the area
forward of the oil slinger groove.
6. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the
bearing inserts and bearing bores are
clean. Foreign material under the
inserts will distort the bearing and
cause a failure.
7. Place the upper main bearing inserts
in position in the bores with (he tang
fitting the slot provided.
8. Install the lower main bearing
inserts in the bearing caps.
9. Carefully lower the crankshaft into
place. Be careful not to damage the
bearing surfaces.
10. Check the clearance of each main
bearing. Select fit the beanngs for
proper clearance following
procedures under Fitting Main and
Connecting Rod Bearings in Part
21-01.
11. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings. Install all the
bearing caps, except the thrust
bearing cap (No. 5 bearing). Be sure
that the main bearing caps are
installed in the original locations.
Torque the bearing cap bolts to
specifications.
12. Install the thrust bearing cap with
the bolts finger-tight.
13. Pry the crankshaft forward against
the thrust surface of the upper half
of the bearing (Fig. 27).
14. Hold the crankshaft forward and
pry the thrust bearing cap to the
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CLUTCH POLOT BEARING
7600
RING GEAR

BEARING INSERTS
6333

BOLT

FRONTKEY-372854-S

WASHER
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REAR SEAL
6701 (2)

6303

J0
'THRUST BEARING-6342

CRANKSHAFT GEAR-6306
SCREW-6A340

MAIN BEARING CAPS
DAMPER-6312
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SOLT-6345

A2230-D

FIG. 30 200 CID Six Crankshaft and Related Parts

DETAIL-1,-2 or -3
EXPANDING COLLET
DETAIL-l,-2or-3
BACK-UP NUT

THRUST BEARING
DETAIL-8
PULLING NUT

l

CAMSHAFT BEARING (LOOSE)

DETAIL-5
PULLER SCREW

FIG. 31 Crankshaft End Play

rear. This will align the thrust
surfaces of both halves of the
bearing.
15. Retain the forward pressure on the
crankshaft. Torque the cap bolts to
specifications.
16. Force the crankshaft toward the rear
of the engine.
17. Install a dial indicator so that the
contact point rests against the
crankshaft flange and the indicator
axis is parallel to the crankshaft axis
(Fig. 31).

DETAIL-6or-7
DETAIL-4
PULLING PLATE

PULLER SCREW EXTENSION
|TOOI-T65L.625Q.A

A2813-A

FIG. 32 Typical Camshaft Bearing Replacement

18. Zero the dial indicator. Push the
crankshaft forward and note the
reading on the dial.
19. I f t h e e n d p l a y e x c e e d s
specifications, replace the thrust
bearing. If the end play is less than
the minimum limit, inspect the

thrust bearing faces for scratches,
burrs, nicks, or dirt. If the thrust
faces are not damaged or dirty, they
probably were not aligned properly.
Install the thrust bearing and align
the faces following the
recommended procedure (steps 12,
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13, 14 and 15). Check the end play
w h i c h s h o u l d be w i t h i n
specifications.
20. Install new bearing inserts in the
connecting rods and caps. Check the
clearance of each bearing following
the procedure under Connecting
Rod Bearings.
21. If the bearing clearances are to
specifications, apply a light coat of
engine oil to the journals and
bearings.
22. Turn the crankshaft throw to the
bottom of the stroke. Push the
piston all the way down until the rod
bearing seats on the crankshaft
journal.
23. Install the connecting rod cap.
Torque the nuts to specifications.
24. After the piston and connecting rod
assemblies have been installed,
check the connecting rod side
clearance on each connecting rod
crankshaft journal.
25. Turn the engine on the work stand
so that the front end is up. Install the
timing chain and sprockets, cylinder
front cover and crankshaft pulley or
damper, as detailed under Cylinder
Front Cover and Timing Chain
Installation.
26. Clean the oil pan, oil pump, and oil
pump screen.
27. 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 following steps 1, 2 and 3
under Oil Pump Installation. Install
the oil pan following steps 2 thru 5
under Oil Pan Installation.
28. Position the flywheel on the
crankshaft. Apply oil-resistant
sealer to the flywheel attaching
bolts. Install and torque the bolts to
specifications.
On a flywheel for a manual-shift
transmission, locate the clutch disc and
install the pressure plate.
29. Turn the engine on the work stand
so that the engine is in the normal
position. Install the oil level
dipstick. Install the accessory drive
pulley (if so equipped). Install and
adjust the drive belt and accessory
belts to specifications.
30. Remove the engine from the work
stand and install it in the vehicle.
CAMSHAFT BEARING
The camshaft bearings are available
pre-finished to size and require no
reaming for standard and 0.015 inch
undersize journal diameters.
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FIG. 33 Valve Rocker Arm Shaft Assembly

Removal
1. Remove the flywheel and the
camshaft. Remove the rear bearing
bore plug.
2. Remove the camshaft bearings with
the tool shown in Fig. 32.
3. Select the proper size expanding
collet and back-up nut and assemble
on the expanding mandrel. With the
expanding collet collapsed, install
the collet 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
1. Position the new bearings at the
bearing bores, and press them in
place with the tool shown in Fig. 33.
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. Align the oil
holes in the bearings with the oil
holes in the cylinder block when the
bearings are installed. Be sure the

front bearing is installed below the
front face of the cylinder block to
specifications. The rear has two oil
holes and must be installed 24 3/4
inches from the face of the camshaft
thrust plate surface. Check the oil
passage that feeds the rocker arm
shaft for obstructions by squirting
oil into the opening in the cylinder
block and observing the flow
through the oil hole at the rear
camshaft bearing.
2. Install a new bearing bore plug as
detailed in Part 21-01.
3. Install the camshaft, crankshaft,
flywheel and related parts, following
the appropriate procedures. Do not
check connecting rod and main
bearing clearances as a part of
Camshaft Bearing Replacement.
Install the engine in the vehicle.
OIL FILTER

Removal
1. Place a drip pan under the filter.
Unscrew the filter from the adapter
fitting. Clean the adapter filter
recess.
Installation
1. Coat the gasket on the replacement
filter with oil. Position the filter on
the adapter fitting. Hand tighten the
filter until the gasket contacts the
adapter face, then advance it 1/2
turn.
2. Operate the engine at fast idle, and
check for oil leaks. If oil leaks are
evident, perform the necessary
repairs to correct the leakage. Check
the oil level and fill the crankcase if
necessary.
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DISASSEMBLY AND ASSEMBLY
When installing nuts or bolts that
must be t o r q u e d (refer to the
Specification at the end of this Part for
torque specifications), oil the threads
with light weight engine oil. Do not oil
threads that require oil-resistant or
water-resistant sealer. Refer to Part 2101, for cleaning and inspection
procedures.
ENGINE
Disassembly
1. Disconnect the distributor vacuum
line at the carburetor.
2. Disconnect the carburetor fuel inlet
line at the fuel filter, and at the fuel
pump. Remove the fuel inlet line.
Disconnect the distributor vacuum
hose at the distributor.
3. Remove the crankcase ventilation
system by following the procedures
u n d e r Positive C l o s e d - T y p e
Crankcase Ventilation System
Removal. Disconnect the EGR tube
from the exhaust manifold.
4. Remove the automatic choke heat
tube; then remove the carburetor
and gasket. Remove the exhaust
manifold.
5. Remove the coil. Remove the
distributor cap and spark plug wires
as an assembly. Remove the
distributor, fuel pump, oil pressure
sending unit, oil filter and oil filter
mounting insert. Remove the spark
plugs. Remove the distributor
vacuum advance control valve.
6. Remove the valve rocker arm cover.
Remove the valve rocker arm shaft
assembly (Fig. 8) by removing the
support bolts evenly and equally two
turns at a time.
7. Remove the valve push rods in
sequence and identify them so that
they can be installed in the original
positions (Fig. 33).
8. Remove all cylinder head bolts. Lift
the cylinder head assembly off the
engine. Do not pry between the head
and block as the gasket surfaces may
become damaged. Using a magnet,
remove the valve lifters and keep
them in order so they can be
installed in their original locations
(Fig. 14). If the valve lifters are stuck
in the bores by excessive varnish,
etc., it may be necessary to use a
claw-type tool to remove the lifters.
On a flywheel for a manual-shift
transmission, mark the pressure plate
cover so that it can be replaced in the
same position. Remove the clutch
pressure plate and cover assembly.
Remove the flywheel. Remove the

clutch pilot bushing (Fig. 22) and engine
rear cover plate.
9. Remove the dipstick and the oil pan.
Discard the gasket and seals.
10. Remove the oil pump and inlet tube
assembly. Discard the oil pump
gasket.
11. Loosen the alternator mounting
bolts and disconnect the alternator
adjusting arm at the water pump.
12. Remove the alternator, the water
pump and the accessory drive pulley
(if so equipped). Remove the
crankshaft damper by using Tool
T58P-6316-B.
13. Remove the cylinder front cover.
Discard the gasket. Check the
camshaft end play by following step
15 under Camshaft Removal. Check
timing chain deflection as detailed
under Cylinder Front Cover
Removal.
14. Remove the camshaft sprocket
attaching bolt and washer. Slide
both sprockets and the timing chain
forward and remove them as an
assembly (Fig. 16).
15. Remove any ridges and/or deposits
from the upper end of the cylinder
bores. Remove the cylinder ridges
with a ridge cutter. Follow the
instructions furnished by the tool
manufacturer. Never cut into the
ring travel area in excess of 1/32
inch when removing ridges.
16. Make sure all bearing caps (main
and connecting rod) are marked so
they can be installed in the original
locations.
Turn the crankshaft until the
connecting rod being removed is down.
Remove the connecting rod cap.
17. Push the connecting rod and piston
assembly out the top of the cylinder
with the handle end of a hammer.
Avoid damage to the crankpin or the
cylinder wall when removing the
piston and rod.
18. Remove the bearing inserts from the
connecting rods and caps. Remove
the main bearing caps.
19. Carefully lift the crankshaft out of
the cylinder block so that the thrust
bearing surfaces are not damaged.
Handle the crankshaft with care to
avoid possible fracture or damage to
the finished surfaces.
20. Remove the rear journal oil seal
from the block and rear main
bearing cap. Remove the main
bearing inserts from the block and
bearing caps.
21. Remove the camshaft thrust plate.
Carefully remove the camshaft by
pulling it toward the front of the

engine. Use caution to avoid
damaging the journals and lobes.
22. Remove the camshaft rear bearing
bore plug.
23. Remove the camshaft bearings (Fig.
27).
24. Remove the dipstick tube and the
plug or drain.
Assembly
Clean and inspect all parts per the
appropriate procedures in Part 21-01,
Cleaning and Inspection, except do not
disassemble the oil pump and hydraulic
valve lifters for cleaning.
1. Install the camshaft bearings and
rear bore plug by following steps 6
and 7 under Camshaft Bearing
Replacement.
2. The camshaft and related parts are
shown in Fig. 20. Oil the cam shaft
journals and apply Lubriplate or
equivalent to all camshaft lobes.
Carefully slide the camshaft through
the bearings.
3. Install the thrust plate. Torque the
attaching screws to specifications.
4. The crankshaft and related parts are
shown in Fig. 31. Be sure that the
rear journal oil seal grooves are
clean. Install a new rear journal oil
seal in the block and rear main
bearing cap.
5. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the
bearing bores are clean. Place the
upper main bearing inserts in
position in the bore with the tang
fitting in the slot provided.
6. Install the lower main bearing
inserts in the bearing caps.
7. Carefully lower the crankshaft into
place. Be careful not to damage the
bearing surfaces.
8. Select fit the bearings for proper
clearance following procedures
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
9. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings. Install all the
bearing caps, except the thrust
bearing cap. Be sure that the main
bearing caps are installed in the
original locations. Torque the
bearing cap bolts to specifications.
10. Install the thrust bearing cap by
following steps 12 thru 15 under
Crankshaft Installation.
11. Check the crankshaft end play by
following steps 17 thru 19 under
Crankshaft Installation.
12. Turn the engine on the work stand
so that the front end is up.
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13. Oil the piston rings, pistons, and
cylinder walls with light engine oil.
14. Be sure to install the pistons in the
same cylinders from which they
were removed, or to which they were
fitted. The connecting rods and
bearing caps are numbered from 1 to
6 beginning at the front of the
engine. The numbers on the
connecting rod and bearing cap
must be on the same size 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.
15. Make sure the ring gaps are properly
spaced around the circumferences of
the piston.
16. Install a piston ring compressor on
the piston and push the piston in
with a hammer handle until it is
slightly below the top of the
cylinder. Be sure to guide the
connecting rods to avoid damaging
the crankshaft journals. Install the
piston with the notch in the dome of
the piston toward the front of the
engine (Fig. 34).
17. Check the clearance of each bearing
following the procedure under
C o n n e c t i n g Rod Bearing
Replacement.
18. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings.
19. Turn the crankshaft throw to the
bottom of its stroke. Push the piston
all the way down u n t i l t h e
connecting rod bearing seats on the
crankshaft journal.
20. Install the connecting rod cap.
Torque the nuts to specifications.
21. After the piston and connecting rod
assemblies have been installed,
check the connecting rod side
clearance on each crankshaft journal
(Fig. 33).
22. Lubricate the timing chain and
sprockets with engine oil. Place the

FRONT OF ENGINE

INDENTATION
NOTCH

A1392-A
FIG. 34 Typical Piston and
Connecting Rod Assembly

keys in position in the slots on the
crankshaft and camshaft.
23. Position the sprockets and timing
c h a i n on t h e c a m s h a f t and
crankshaft. Be sure the timing
marks on the sprockets and chain
are positioned as shown in Fig. 15.
24. Install the camshaft sprocket
attaching bolt and washer. Torque
the bolt to specifications. Check the
camshaft end-play (Fig. 21).
25. Clean the cylinder front cover and
the gasket surface of the cylinder
block.
26. Install a new crankshaft front oil
seal.
27. Coat the gasket surface of the block
and the cover with oil-resistant
sealer. Position a new gasket on the
block.
28. UsingToolT61K-6019-A, install the
cylinder front cover on the block.
Torque the screws to specifications.
Apply Lubriplate or equivalent to
the seal surface, and to the seal
running surface, of the damper.
29. Line up the crankshaft damper
keyway with the key on the
crankshaft.
30. Install the crankshaft damper using
Tool T52L-6306-AEE. Torque the
attaching bolt to specifications.
Install the accessory drive pulley if
so equipped.
31. Install the water pump, alternator,
fan pulley, and fan. Install and
adjust all belts to specifications.
32. Prime the oil pump by filling either
the inlet or outlet port with engine
oil. Rotate the pump shaft to
distribute the oil within the pump
body.
33. Using a new gasket, install the oil
pump. Clean and install the oil inlet
tube assembly.
34. Make sure the gasket surfaces of the
block and oil pan are clean.
35. Coat the block surface and oil pan
gasket surface with oil-resistant
sealer and position the gasket on the
block (Fig. 25).
36. Install the oil pan front seal on the
cylinder front cover and the oil pan
rear seal on the rear main bearing
cap. Be sure the tabs on the seals are
over the oil pan gasket.
37. Position the oil pan on the block.
Install the attaching screws. Torque
the screws from the center outward
in each direction to specifications.
38. Turn the engine on the work stand
so that the top of the engine is up.
Install the clutch pilot bushing (Fig.
23). Install the engine rear cover
plate, position the flywheel on the
crankshaft. Apply oil-resistant
sealer to the flywheel bolts and
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install the attaching bolts. Torque
the bolts to specifications.
On a flywheel for a manual-shift
transmission, use Tool 7563 to locate
the clutch disc. Install the pressure
plate. Torque the attaching bolts to
specifications.
39. Using a new gasket, install the fuel
pump.
40. Turn the crankshaft until No. 1
cylinder is at TDC after the
compression stroke. Position the
distributor and intermediate drive
shaft into the block with the rotor at
the No. 1 firing position and the
breaker points open. Install the hold
down clamp. Make sure the oil
pump intermediate drive shaft is
properly seated in the oil pump. It
may be necessary to reposition the
intermediate shaft to engage it in the
oil pump.
41. Install the oil filter insert and oil
filter assembly.
42. Dip the valve lifter foot in
Lubriplate or equivalent. Coat the
remainder of each valve lifter with
engine oil. Install the lifters in the
original bores.
43. Clean the head and block gasket
surfaces.
44. Inspect the head for any damage and
repair as necessary.
45. Apply cylinder head gasket sealer to
both sides of a new steel gasket. Do
not apply sealer to composition head
gaskets. Install the cylinder head
guide studs (Fig. 10). Position the
gasket over the guide studs on the
cylinder block.
46. Lift the cylinder head over the
guides and slide it down carefully.
Before installing the cylinder head
bolts, coat the threads of the end
bolts for the right side of the cylinder
head with a small amount of waterresistant sealer. Install, but do not
tighten, two bolts at opposite ends of
the head to hold the head and gasket
in position. Remove the guides, then
install the remaining bolts.
47. The cylinder head bolts are torqued
in three progressive steps. Follow
the sequence shown in Fig. 11.
Torque the bolts to 55 ft-lbs; then
torque them to 65 ft-lbs. Finally,
torque the bolts to specifications.
When cylinder head bolts have been
tightened following this procedure,
it is not necessary to retorque the
bolts after extended operation.
However, on cylinder heads with
composition gaskets, the bolts may
be checked and retorqued, if desired.
48. Apply Lubriplate or equivalent to
both ends of the push rods. Install
the push rods in their proper
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sequence, positioning the lower end
of the rods in the lifter sockets.
49. Apply Lubriplate or equivalent to
the valve tips and the rocker arm
pads. Position the valve rocker arm
shaft assembly on the head. Be sure
the oil holes in the shaft are facing
downward.
50. Install the valve rocker arm shaft
bolts. Tighten them in sequence two
turns at a time until the specified
torque is obtained.
51. Check the hydraulic, collapsed
tappet clearance.
52. Clean the gasket surfaces on the
valve rocker arm cover and cylinder
head. Install a new gasket in the
rocker arm cover making sure that
the gasket tangs are seated securely
in the notches of the cover. Install
the cover. Torque the cover bolts to
specifications. Torque the cover
bolts to specifications again two
minutes later.
53. Install the spark plugs. Install the
distributor cap and spark plug wire
assembly. Connect the spark plug
wires. Install the coil on the block
and connect the coil high tension
lead.
54. Position the exhaust manifold on the
cylinder head. Install the tab
washers and bolts. Torque the bolts
to specifications. Lock the bolts by
bending one tab of the washer over
a flat on the bolt. Connect the EGR
tube to the exhaust manifold.
55. Position the carburetor gasket on
the manifold. Install the carburetor.
56. Install the carburetor fuel inlet line,
the manifold vacuum line and the
distributor vacuum hoses, and the
automatic choke heat tube.
57. Install the crankcase ventilation
system by following the procedure
under Positive Closed-Type
Crankcase Ventilation System
Installation. Install the air and
vacuum hoses brackets. Connect all
vacuum lines using previous
i d e n t i f i c a t i o n for p r o p e r
connections.
58. Install the oil pressure sending unit,
dipstick tube and dipstick.
59. Install the engine in the vehicle.
60. Check the ignition timing and adjust
if necessary. Connect the distributor
vacuum line. Adjust the engine idle
fuel mixture and idle speed.

and supports off the shaft. Be sure to
identify the parts.
3. If it is necessary to remove the plugs
from each end of the shaft, drill or
pierce the plug on one end. Use a
steel rod to knock out the plug on
the opposite end. Working from the
open end, knock out the remaining
plug.
Assembly
1. All valves, valve stems and valve
guides are to be lubricated with
heavy oil SE. The valve tips are to
have lubriplate or equivalent
applied. The lubricant is to be
applied before installation.
All rocker arms and rocker arm
shafts are to be lubricated with heavy oil
SE before installation.
2. If the plugs were removed from the
ends of the shaft, use a blunt tool or
large diameter pin punch and install
a plug, cup side out, in each end of
the shaft.
3. Install the spring washer and pin on
one end of the shaft.
4. Install the valve rocker arms,
supports, and springs in the order
shown in Fig. 33. Be sure the oil
holes in the shaft are facing
downward. Complete the assembly
by installing the remaining spring
washer and pin.
CYLINDER HEAD

Disassembly
1. Remove deposits from t h e
combustion chambers and valve
heads with a scraper and a wire
brush before removing the valves.
Be careful not to scratch the
cylinder head gasket surfaces.
2. Compress the valve springs (Fig.
35). Remove the valve retainer locks
and release the spring. If the valve
locks are stuck, place a piece of steel
tubing (3/4 inch OD, 1/2 inch ID
and 3 inches long) over the end of
the valve stem squarely against the
sleeve surface. Tap the tube with a
steel hammer to disengage the locks.
Vah

Spring Compressor

VALVE ROCKER ARM
ASSEMBLY

Disassembly
1. Remove the pin and spring washer
from each end of the valve rocker
arm shaft.
2. Slide the valve rocker arms, springs,

A2799-A

FIG. 35 Compressing Valve
Spring—On Bench

SLEEVE-6517^

0&

rtETAINER-6514,
VALVE SPRING-6513.

OILSEAL-6571

EXHAUST
VALVE
-6505

INTAKE
VALVE-6507

A 28 00-B

FIG. 36 Typical Valve Assembly

3. Remove the sleeve, spring retainer,
stem seal, and valve. Discard the
valve stem seals. Identify all valve
parts. If the cylinder head is to be
replaced, remove the manifold
assembly.
Assembly
1. Clean, inspect and repair all parts
before assembly. If the cylinder head
is being replaced, install the
manifold assembly. Lubricate the
valve guides and valve stems with
heavy engine oil SE. Apply
Lubriplate or equivalent to the tips
of the valve stems.
2. Install each valve (Fig. 36) in the
valve guide from which it was
removed or to which it was fitted.
Install a new stem seal on the valve.
3. Install the valve spring assembly
over the valve. Install the spring
retainer and sleeve.
4. Compress the spring and install the
retainer locks (Fig. 35).
5. 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 (Fig. 37).
6. 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
dimension. Do not install spacers
unless necessary. Use of excess
spacers will result in overstressing
the valve springs and overloading
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Press Ram

20386-S

ROTOR
AND SHAFT
ASSEMBLY

JW49

INLET TUBE
ASSEMBLY
6622

SURFACE OF
SPRING PAD
UNDERSIDE OF
SPRING RETAINER

INSERT
TAPERED PILOT
IN PISTON PiN
FOR PIN REMOVAL

A2801-A
20426-S

FIG. 37 Checking Valve Spring
Assembled Height
SPRING
VALVF DISC RETAINER
VALVE DISC
LOCK RING

LIFTER ASSEMBLY-6500

A1835-B

FIG. 38 Typical Valve Lifter
Assembly

the camshaft lobes which would lead
to spring breakage and worn
camshaft lobes.

A2803-B

INSERT THIS END
IN PISTON HOLE
FOR INSTALLATION

FIG. 39 Oil Pump—Disassembled

1. Place the plunger in the inverted
position on a clean work bench.
2. Place the check valve in position
over the oil hole on the bottom of the
plunger. Set the check valve spring
on top of the check valve.
3. Position the check valve retainer
over the check valve and spring and
push the retainer down into place on
the plunger.
4. Place the plunger spring and then
the plunger (open end up) into the
tappet body.
5. Place the push rod seat in the
plunger.
6. Depress the plunger and position the
closed end of the lock ring in the
lifter body groove. Release the
plunger; then depress it again to
fully seat the lock ring.

Adaptor Detail

A-3

T68P-6I35-A
Cop Detail A-l

A2374-C

FIG. 40 Removing or Installing
Piston Pin

UPPER
COMPRESSION
RING

6148

OIL PUMP
VALVE LIFTER—HYDRAULIC
Disassembly
Each valve lifter is a matched
assembly; therefore, the parts are not
interchangeable. Disassemble and
assemble each lifter carefully, keeping
the assemblies in proper sequence so
they will be installed in the original
bores.
1. Grasp the lock ring with needle nose
pliers to release it from the groove. It
may be necessary to depress the
plunger to fully release the lock ring.
2. Remove the push rod cup, plunger
and spring.
3. Invert the plunger assembly and
remove the check valve retainer by
carefully prying up on it with a
screw driver. Remove the check
valve and spring.
Assembly
A typical hydraulic valve lifter
assembly is shown in Fig. 38.

Disassembly
1. Remove the oil inlet tube from the
oil pump and remove the gasket.
2. Remove the cover attaching screws,
and remove the cover. Remove the
inner rotor and shaft assembly, and
remove the outer race.
3. Drill a small hole, then insert a selfthreading 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
Fig. 39.
1. Clean, inspect and oil all parts
thoroughly.
2. 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 identification mark on the rotor

A2802-A

FIG. 41 Typical Piston, Connecting
Rod and Related Ports
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and on the outer race both face to
the bottom of the pump. The inner
rotor and shaft, and the outer race
are serviced as an assembly. One
part should not be replaced without
replacing the other. Install the cover

and torque the cover attaching
screws to specification.
4. Position a new gasket and the oil
inlet tube on the oil pump and install
the attaching bolts.
5. Prime the oil pump by submerging
the inlet port in oil. Rotate the pump
shaft until oil flows from the outlet
port.
PISTON AND CONNECTING ROD

Disassembly
1. Remove the bearing inserts from the
connecting rod and cap.
2. Mark the pistons and pins to assure
assembly with the same rod and
installation in the same cylinders
from which they were removed.
3. Using an arbor press and the tool
shown in Fig. 40, 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 Fig. 41.
Check the fit of a new piston in the
cylinder bore before assembling the
piston and piston pin to the connecting
rod.
The piston pin bore of a connecting
rod and the diameter of the piston pin
must be within specifications. Refer to
specification at the end Section of this
part.

1. Apply a light coat of engine oil to all
parts. Assemble the piston to the
connecting rod with the oil squirt
hole in the connecting rod and the
indentation in the piston dome
positioned as shown in Fig. 34.
2. Start the piston pin in the piston and
connecting rod (this may require a
very light tap with a mallet). Using
an arbor press, press the piston pin
through the piston and connecting
rod until the pin is centered in the
piston (Fig. 31).
3. Check the end gap and spacing (Fig.
28) of all piston rings. They must be
within specifications.
4. Follow the m a n u f a c t u r e r ' s
instructions (included with the
piston ring package) and install the
piston rings.
5. Check the ring side clearance of the
compression rings with a feeler
gauge inserted between the ring and
the lower land (Part 21-01). The
gauge should slide freely around the
entire ring circumference without
binding. Any wear that occurs will
form a step at the inner portion of
the lower land. If the lower lands
have high steps, the piston should be
replaced.
6. 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. Install
the bearing inserts in the connecting
rod and cap with the tangs fitting in
the slots provided.
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CYLINDER ASSEMBLY
Disassembly

Follow steps 1 thru 3, 5 thru 13, and
24 under Engine Disassembly. Remove
the cylinder assembly from the work
stand.
Assembly

Install the replacement cylinder
block assembly on a work stand.
Transfer all parts removed from the old
cylinder assembly to the new cylinder
assembly, following the procedures
under Engine Assembly. Check all
assembly clearances to make sure that
they are within specified limits.
CYLINDER BLOCK

Before replacing any cylinder block
refer to Part 21-01, Cleaning and
Inspection, to determine whether it is
repairable. If repairable, follow the
recommended procedures.
Disassembly

Follow the procedures under Engine
Disassembly. Remove the cylinder
assembly from the work stand.
Clean the gasket and seal surfaces of
all parts and assemblies.
Assembly

Install the replacement cylinder
block assembly on a work stand.
Transfer all parts removed from the old
cylinder assembly, following the
procedures under Engine Assembly.
Check all assembly clearances.
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SPECIFICATIONS
GENERAL SPECIFICATIONS
Engine
Compression Ratio Bore and Stroke
3.68x3.13
N.A.

200

250

©

N.A.

Compression Pressure
PSI (Sea Level) @
Cranking Speed

Oil Pressure-Hot
@ 2000 RPM
30-50

When checking
compression, take the
highest compression
reading and compare
it to the lowest reading. The lowest reading
must be within 75% of
of the highest.

3.68x3.91

Belt Tension
(Ft-lb)
©

Firing Order

New Used
140 11C

1-5-36-2-4

40-60

All belts. Used belt is any in operation for 10 minutes.

CYLINDER HEAD
Combustion
Chamber
Volume

Engine

59.4200, 250

©

Valve Guide
Bore
Diameter
(Standard
Intake and
Exhaust)

Intake

Exhaust

0.3115-0.3125

0.060-0.080

0.070-0.090

Valve
Seat
Angle

Valve
Seat Width

62.4

Head Gaske Surface Finish R.M.S.

0.020

©

Gasket
Surface
Flatness

0.0015

E-l-l-E-l-E
E-l-E-l-l-E

0.003
in any
6 inches
0.007
overall

Intake
and
Exhaust 45°

©

VALVE TAPPET OR LIFTER
Clearance
To Bore ©

200
0.7797-0.7807 0.783-0.784

Valve
Arrangement
(Front to
Rear)

60-150

VALVE ROCKER ARMS, ROCKER ARM SHAFT, PUSHRODS AND TAPPETS
Valve
Rocker
Push
Arm
Rocker Arm Rocker Arm
Rod
Lift
Shaft O.D.
Bore
Engine
(Maximum
Ratio
Diameter
Standard
Runout)
Diameter

250

Valve
Seat
Runout
(Maximum)

1.50:1

0.87400.8745

0.00070.0027

Hydraulic
Lifter
Leakdown Rate
5-50 Seconds
MaximumMeasured at 1/16 Inch
plunger travel

Collapsed
Tappet Gap
Allowable

Desired
0.0790.129
0.0950.145

0.0790.209
0.0950.195

Wear Limit-0.005

VALVES
Valve Stem
To Valve Guide
Clearance ©
Exhaust
Intake

Engine

200

0.00100.0027

0.00080.0025

250
©
©

Wear Limit 0.0055
Valve face runout .

Valve
Face
Angle

Valve Head
Diameter
Intake

Exhaust

©

1.642-1.660

1.381-1.399

1.642-1.660

1.381-1.399

Intake
and Exhaust
44°

.Maximum 0.002

VALVES (Continued)
Standard

Engine
Intake
0.31000.3107

Exhaust
0.30980.3105

Valve Stem Diameter
0.003 Oversize
0.015 Oversize
Intake
Exhaust
Intake
Exhaust
0.31280.31300.32480.32500.3137
0.3135
0.3257
0.3255

0.030 Oversize
Intake
Exhaust
0.34000.33980.3407
0.3405

200
250
CA1265-B
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VALVE SPRINGS

200-250 Int.
200 Exh.
250 Exh.

Valve Spring
Assembled Height
Pad to Retainer

Valve Spring
Free Length
Approximate

Valve Spring Pressure
Lbs ©Specified Length
Pressure
Wear-Limit
55-61 @ 1.58
50 @ 1.58
129 @ 1.20
143-149 @ 1.20
48 @ 1.58
53-60 @ 1.58
150-156 @ 1.21
135 @ 1.21
60-66 @ 1.55
54 @ 1.55
146-152 @ 1.18
131 @ 1.18

Engine

Valve Spring
Out-of-Square
(Maximum)

1 9/16-1 19/32

1.79

5/64 (.078)

1 9/16-1 19/32

CAMSHAFT

200

Intake
0.2320

Camshaft ©

Theoretical
Valve Lift
Intake
Exhaust
0.3480
0.3480

Lobe Lift ©
Engine
Exhaust
0.2320

250
0.245 ©
0.245 ©
© Maximum allowable-lobe lift loss
© Timing Chain Deflection (Maximum)

End Play
0.001-0.007

Wear Limit

Camshaft Journal to
Bearing Clearance
Clearance
Wear Limit

0.009
0.001-0.003
0.001-0.007
0.368 ©
0.368 ©
0.005
© California only 0.253
© California only 0.379
0.500
(J) California only 0.232
© California only 0.348

0.001

CAMSHAFT (Continued)
Item
Camshaft Journal
Diameter
Standard ©

Camshaft Bearings
Inside Diameter

200,250

Bearing
(No. 1)
(No. 2)
(No. 3)
(No. 4)
(No. 5)
(No. 1)
(No. 2)
(No. 3)
(No. 4)
(No. 5)

Item

CAMSHAFT VALVE TIMING EVENTS
200,250

Intake Valve Opens (BTDC)

0.003 @ 17°

Intake Valve Closes (ABDC)

0.005 @ 580

Exhaust Valve Opens (BBDC)

0.003 @ 370

1.8095-1.8105

1.8115-1.8125

0.005 @ 26°
Exhaust Valve Closes (ATDC)
Camshaft Bearing
(No.
1)
Location ©
0.030-0.050
© Camshaft journal maximum runout 0.005
Camshaft journal maximum out-of-round 0.0005
® Distance in inches that the front edge of the bearing is installed towards the rear from the front face of the cylinder block.

CRANKSHAFT AND FLYWHEEL

Engine
200
250

Main Bearing
Journal
Diameter ©
2.2482-2.2490
2.3982-2.3990

Main Bearing
Journal
Thrust Face
Runout

Main Bearing
Journal RunoutMaximum
0.002 ®

© Main bearing journal out-of-round maximum 0.0004

Main Bearing
Journal
Taper Max.

0.001

0.0003
Per Inch
2) Wear L i m i t - 0 . 0 0 5

Thrust
Bearing
Journal
Length
1.275-1.277
1.199-1.201

Main Bearing
Surface Finish
R.M.S. Maximum
Journal
Thrust Face
35 Front
12
25 Rear

CRANKSHAFT AND FLYWHEEL (Continued)

Engine

Connecting
Rod Journal
Diameter ©

200

2.1232-2.1240

Connecting
Rod Bearing
Journal
Maximum
Taper

Crankshaft
Free End
Play

0.0003 Per Inch
0.004-0.008
250
©
C9 Connecting rod journal out-ot-round maximum 0.0004 (all engines)
© Wear Limit
0.012

Flywheel
Clutch
Face
Runout
0.007

Flywheel Ring Gear
Lateral Runout
Transmission
Standard

Automatic

0.030

0.028

CA1265-B1
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CYLINDER BLOCK

Engine

200
250

Cylinder Bore
Diameter 0 ®

Tappet Bore
Diameter
0.8752-0.8767

3.6800-3.6836

© Maximum out-of-round
Wear Limit
Cylinder bore surface finish RMS

Cylinder Block
Distributor
Shaft Bearing
Bore Diameter

Main Bearing
Bore
Diameter
2.4012-2.4020
2.5902-2.5910

0.001
0.005
15-35

Head Gasket
Surface
Flatness ®
0.003 inch in
any 6 inches
or 0.007 inch
Overall

0.5155-0.5170

(2)
<3>

Crankshaft
To Rear Face
Of Block Runout
T.I.R.Max.
0.005

Maximum Taper .. .
Wear Limit
Head gasket surface fi nish RMS

0.001
0.010
60-150

CRANKSHAFT BEARINGS

©

Main Bearings
To Crankshaft Clearance
Allowable
Desired

Connecting Rod Bearings
Wall Thickness
To Crankshaft Clearance
Engine
Desired
Allowable
Standard ©
200
0.0570-0.0573
0.0008-0.0024
0.0008-0.0015
250
0.002 U.S. Thickness Add 0.0010 to Standard Thickness

Wall Thickness
Standard ©
0.0757-0.0760
0.0954-0.0957

0.0008-0.0024

0.0008-0.0015

CONNECTING ROD

Engine

Piston Pin
Bore Or
Bushing
I.D.

Connecting Rod
Alignment
Maximum Total
Difference ©
Twist
Bend

Connecting
Rod Length
Center
To Center

Connecting
Rod Bearing
Bore Diameter

©

Connecting Rod
Assembly
(Assembled To
Crankshaft)
Wear
Side
Clearance
Limit
0.0035-0.0105
0.014

0.008
2.2390-2.2398
0.9107-0.9112
4.7135-4.7165
200
0.004
5.8785-5.8815
250
© Connecting rod bearing bore maximum out-of-round and taper
0.0004
© Pin bushinq and crankshaft bearing bore must be parallel and in the same vertical plane within the specified total difference at ends of 8-inch
long bar measured 4 inches on each side of rod.
PISTON
Diameter ©
Engine

©

Coded
Blue

Coded
Red

Piston To
Cylinder Bore
Clearance

0.003
Oversize

3.68083.6796
3.6784
200
3.6814
3.6802
250
3.6790
Measured at the piston pin bore centerline at 90° to the pin bore.

0.00130.0021

Piston Pin
Bore
Diameter

Ring Groove Width

Upper Compression Ring
Lower Compression Ring
Oil Ring

0.91240.9127

0.0800.081
0.080 0.081
0.1880-0.1890

PISTON PIN
Engine
200
250

Length
3.010-3.040

Diameter
Standard
0.9120-0.9123

0.001 Oversize
0.9130-0.9133

0.002 Oversize
0.9140-0.9143

To Piston
Clearance

To Connecting Rod
Bushing Clearance

0.0003-0.0005

Interference Fit

PISTON RINGS
Ring Width
Compression Ring
Top
Bottom

Engine
200
0.077-0.078
250
© Wear Limit (All Engines)

0.077-0.078

Side Clearance
Compression
Oil
Ring©
Ring
Top
Bottom
0.0020.002Snug
0.004
0.004
0.006
© Steel Rail

Ring Gap Width
Compression Ring
Top
Bottom
0.008-0.016

0.008-0.016

Oil
Ring ©

0.015-0.055

OIL PUMP

Engine
200
250

Rotor Type Oil
Pump Relief Valve
Spring Tension
Lbs @ Specified Length
9.0-10.1 @ 1.078
20.6-22.6 @ 2.49

Drive Shaft
To Housing
Bearing
Clearance

Relief Valve
Clearance

Rotor Assembly
End Clearance

0.0015-0.0029

0.0015-0.0029

0.001-0.004

Outer Race
To Housing
(Radial
Clearance)
0.001-0.013
CA1265-B2
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APPROXIMATE OIL PAN CAPACITIES ©
Engine

©

200
250
Includes one quart with filter replacement

TORQUE LIMITS-FT. LBS.
Cylinder Head Bolts
Engine

U.S. Measure

Imperial Measure

4 1/2 Quarts

3 1/2 Quarts

Manifolds To
Cylinder Head

Oil Pan To
Cylinder
Block

Stepi

Step 2

Step 3

55

65

70-75

Water
Outlet
Housing

Distributor

Flywheel

Vacuum
Control
Valve

To
Crankshaft

12-15

15-18

75-85

Exhaust
13-18

Intake

200
7-9

13-18

250
TORQUE LIMITS-FT. LBS. (Continued)

Engine

Main
Bearing
Cap Bolts

Oil Pan
Drain
Plug

Oil Pump
To
Cylinder
Block

Oil
Pump
Cover
Plate

Oil Filter
Insert To
Cylinder
Block

60-70

15-25

10-15

9-12

10-15

Oil Filter
To Adapter
Or Cylinder
Block

200

250

TORQUE LIMITS-FT. LBS. (Continued)
Water Pump
To Cylinder
Engine
Block Or
Front Cover
200

Camshaft
Sprocket
To
Camshaft

12-15

250

Cylinder
Front
Cover

With grease on the gasket
surface, hand-tighten until
gasket contacts adapter
face, then tighten 1/2
turn more.

Camshaft
Thrust
Plate
In Block

Damper Or
Pulley To
Crankshaft

Connecting
Rod
Nuts

10-15

85-100

19-24
21-26

35-45

7-9

Valve
Rocker
Arm
Cover
3-5

TORQUE LIMITS-FT. LBS. (Continued)

Engine

Valve Rocker Shaft
Support To Cylinder Head

Oil Inlet Tube
To Oil Pump

Fuel Pump To Cylinder Block

30-35

10-15

12-15

200, 250

ENGINE SUPPORT TORQUE LIMITS-FT. LBS.
FRONT SUPPORTS
200
17-32
Insulator Bracket to Engine
20-32
Insulator Bracket to Insulator
Insulator to Support Bracket (Maverick)
Mounting Bracket to Frame
Insulator to Frame Bracket
Through Bolt (Nut)

EGR Valve To

Pulley To Damper Bolts

Carburetor Spacer

Or Cylinder Front Cover

250

30-50
20-30
20-37

10-15

35-50

REAR SUPPORTS
Insulator to TransmissionManual
Automatic
Crossmember to Frame
"I ormo, Montego
Insulator to CrossmemberMaverick, Comet
Mustang
©

200

250

40-60 ©
40-60
14-24

40-60 ©
40-60
70-100©

30-50
25-35

17-32 ft-lb. manual floor shift only.

©

Use new bolt when replacing
member.

TORQUE LIMITS FOR VARIOUS SIZE BOLTS-FT.-LBS.
Caution: If any of the torque limits listed in this table disagree with any of those listed in the preceding tables,
the limits listed in the preceding tables prevail.
Size (Inches)

1/4-20

5/16-18

3/8-16

7/16-14

Torque (Ft.-lbs)

6-9

12-18

22-32

40-55

F

1/2-13

9/16-18

55-80

85-120
CA1265-B3
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PART 21-21 302 and 351W CID V-8 Engines
Applies To Maverick, Comet, Torino, Montego, Mustang and Ford
COMPONENT INDEX
CAMSHAFT
Removal and Installation

21-15

21-02

Removal and Installation

21-07

CRANKSHAFT

21-15
21-14
21-08

Removal and Installation

21-17

OILPUMP

Removal and Installation

21-27

21-17

OIL FILTER
OIL PAN

CYLINDER BLOCK

21-22
21-16

Disassembly and Assembly

21 26

Removal and Installation

21 17

PISTONS AND CONNECTING RODS
21-27

CYLINDER FRONT COVER AND
TIMING CHAIN
Removal and Installation

Removal and installation

Removal and Installation

CYLINDER ASSEMBLY

Disassembly and Assembly

Removal and Installation

21-20

CRANKSHAFT REAR OIL SEAL

Disassembly and Assembly

Removal and Installation

MAIN BEARING

Description

Removal and Installation

21-09

INTAKE MANIFOLD
21-18

CRANKCASE VENTILATION SYSTEM

Removal and Installation

Removal and Installation

FRONT OIL SEAL

CONNECTING ROD BEARING
Removal and Installation

21-02

FLYWHEEL
21-15

CLUTCH PILOT BUSHING
Removal and Installation

Description
EXHAUST MANIFOLDS

21-21

CAMSHAFT REAR BEARING BORE PLUG
Removal and Installation

Page

EXHAUST EMISSION CONTROL SYSTEM
21-14

CAMSHAFT BEARING
Removal and Installation

COMPONENT INDEX

Page

21-12

CYLINDER HEADS

Disassembly and Assembly

21-26

Removal and Installation

21-19

SPECIFICATIONS

21-28

VALVE CLEARANCE ADJUSTMENT....

21-03

VALVE LIFTER

Disassembly and Assembly

21-24

Disassembly and Assembly

21-25

Removal and Installation

21-10

Removal and Installation

21-11

ENGINE
Description

21-02

Disassembly and Assembly

21-22

Removal and Installation

21-04

ENGINE FRONT SUPPORTS
Removal and Installation

Removal and Installation
VALVE SPRING, RETAINER AND

21-07

STEM SEAL
21-05

ENGINE REAR SUPPORT
Removal and Installation

VALVE ROCKER ARM COVER AND
nnrk'Pn ARM
nuui\tin Hnivi

Removal and Installation

21-11

WATER PUMP
21-06

Removal and Installation

21-12
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DESCRIPTION
ENGINE

The 3O2-2V and 351-W V-8 engines
(Figs. 1 and 2) have a piston
displacement of 302 and 351 cubic
inches respectively.
An engine identification tag is
located on the alternator adapter on 302
CID engines and on the ignition coil
bracket on 351-W engines. Refer to Part
21-01 for engine tag codes.
EXHAUST EMISSION CONTROL
SYSTEM

The 3O2-2V and 351-W engines use
the Imco exhaust emission control
system along with EGR (Exhaust Gas
Recirculation) to reduce exhaust gas
contaminants. The EGR system is
covered in detail in Volume VI of this
manual.
CRANKCASE VENTILATION
SYSTEM

The engine is equipped with a
positive closed-type crankcase
ventilation system directing the
crankcase vapors to the intake manifold.

A2715-D

FIG. 1 3/4 Left Front View—302-2V V-8

A3287-A

FIG. 2 3/4 Right Front View—351-W V-8
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ADJUSTMENTS
HYDRAULIC VALVE CLEARANCE

The valve arrangement on the left
bank is E-I-E-I-E-I-E-I and on the right
bank is I-E-I-E-I-E-I-E.
A 0.060-inch shorter push rod or a
0.060-inch longer push rod are available
for service to provide a means of
compensating for dimensional changes
in the valve mechanism. Refer to the
Master Parts List for the pertinent color
code.
Valve stem to valve rocker arm
c l e a r a n c e s h o u l d be w i t h i n
specifications with the hydraulic lifter
completely collapsed. Repeated valve
reconditioning operations (valve and/or
Tool - 6513-AC

A 1656- B .

FIG. 3 Checking Valve
Clearance—Hydraulic Valve
Lifters

valve seat refacing) will decrease the
clearance to the point that if not
compensated for, the hydraulic valve
lifter will cease to function and the valve
will be held open.
To determine whether a shorter or a
longer push rod is necessary, make the
following check:
1. Connect an axuiliary starter switch
in the starting circuit. Crank the
engine with the ignitions switch
OFF until the No. 1 piston is on
TDC after the compression stroke.
2. With the crankshaft in the positions
designated in Steps 3, 4 and 5
position the hydraulic lifter
compressor tool on the rocker arm.
Slowly apply pressure to bleed down
the hydraulic lifter until the plunger
is completely bottomed (Fig. 3).,
Hold the lifter in this position and
check the available clearance
between the rocker arm and the
valve step tip with a feeler gauge.
The feeler gauge width must not
exceed 3/8-inch. If the clearance is
less than specifications, install an
undersize push rod. If the clearance
is greater than specifications, install
an oversize push rod.
3. With the No. 1 piston on TDC at the
end of the compression stroke,
POSITION A in Fig. 4, check the
following valves:
302 Engines
No. 1 Intake No. 1 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 4 Exhaust
351- W Engines
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust

With No. 1 at TDC at end of compression stroke
make a chalk mark at points 2 and 3 approximately
90 degrees apart.

No. 8 Intake No. 7 Exhaust
4. Rotate the crankshaft to POSITION
B in Fig. 4 and check the following
valves:
302 Engines
No. 5 Intake No. 2 Exhaust
No. 4 Intake No. 6 Exhaust
351- W Engines
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
5. Rotate the crankshaft to POSITION
C in Fig. 4 and check the following
valves:
302 Engines
No. 2 Intake No. 7 Exhaust
No. 3 Intake No. 3 Exhaust
No. 6 Intake No. 8 Exhaust
351-W Engines
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust
The positive stop rocker arm stud
eliminates the necessity of adjusting the
valve clearance. However, to obtain the
specified valve lash, it is important that
all valve components be in a serviceable
condition and installed and torqued
properly.
6. With the crankshaft in the positions
designated in Steps 2, 3 and 4
remove the stud nut and inspect it
for conditions shown in Fig. 5.
Install the stud nuts on the stud and
turn the nut clockwise until it contacts
the stop. Torque the stud nut to
specifications.
7. With the No. 1 piston on TDC at the
end of the compression stroke,
POSITION A in Fig. 4, inspect the
stud nut and install the stud nut on
the following valves:

POSITION 1 - No. 1 at TDC at end of compression stroke.
POSITION 2 - Rotate the crankshaft 180 degrees 'one half
revolution) clockwise from POSITION A.
POSITION 3 - Rotate the crankshaft 270 degrees ithree
quarter revolution) clockwise from
POSITION 2.

A3234-B

FIG. 4 Position of Crankshaft for Checking and Adjusting Valve Clearance
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GOOD
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POOR

A3193-B

302 Engines
No. 1 Intake No. 1 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 4 Exhaust
351-W Engines
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust
No. 8 Intake No. 7 Exhaust
8. Rotate the crankshaft to POSITION
B in Fig. 4. Inspect and install the
stud nut on the following valves:
302 Engines
No. 5 Intake No. 2 Exhaust
No. 4 Intake No. 6 Exhaust

21-21-04
351-W Engines
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
9. Rotate the crankshaft to POSITION
C in Fig. 4. Inspect and install the
stud nut on the following valves:
302 Engines
No. 2 Intake No. 7 Exhaust
No. 3 Intake No. 3 Exhaust
No. 6 Intake No. 8 Exhaust
351-W Engines
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust

FIG. 5 Inspection of Rocker Arm
Stud Nut—302 and 351-W

REMOVAL AND INSTALLATION
When installing nuts or bolts that
must be torqued (refer to Section 9 for
torque specifications), oil the threads
with light weight engine oil. Do not oil
threads that require oil-resistant or
water-resistant sealer.

Refer to Part 21-01 for Cleaning
and Inspection and Engine test
procedures.
If the engine identification tag is
removed while servicing the engine, be
sure to reinstall it in its original location.
ENGINE ASSEMBLY

The E n g i n e R e m o v a l and
Installation procedures are for the
engine only without the transmission
attached.
Removal
1. Drain the cooling system and the
crankcase.
2. Remove the hood. Disconnect the
battery and alternator ground cables
from the cylinder block.
3. Remove the air cleaner and intake
duct assembly.
4. Disconnect the radiator upper hose
from the coolant outlet housing and
the radiator lower hose at the water
pump.
On a vehicle with an automatic
t r a n s m i s s i o n , d i s c o n n e c t the
transmission oil cooler lines from the
radiator.
Remove the bolts attaching the fan
shroud to the radiator, if so equipped.
5. Remove the radiator. Remove the
fan, spacer, belt pulley and shroud.
6. Remove the alternator bolts and
position the alternator out of the
way.
7. Disconnect the oil pressure sending
unit wire from the sending unit, and
the flexible fuel line at the fuel tank
line. Plug the fuel tank line.

8. Disconnect the accelerator rod from
the carburetor.
On a vehicle with an automatic
transmission disconnect the throttle
valve vacuum line from the intake
manifold. Disconnect the manual shift
rod and remove the retracting spring.
Disconnect the transmission filler tube
bracket from the cylinder block.
On a vehicle with an air conditioner,
isolate and remove the compressor as
outlined in Group 36.
On a vehicle with power steering,
disconnect the power steering pump
bracket from the cylinder head. Remove
the drive belt. Position the power
steering pump out of the way and in a
position that will prevent the fluid from
draining out.
On a vehicle with power brakes,
disconnect the brake vacuum line from
the intake manifold.
9. Remove the heater hose from the
a u t o m a t i c choke h o u s i n g .
Disconnect the heater hoses from
the water pump and intake
manifold. Disconnect the water
temperature sending unit wire from
the sending unit.
10. Remove theflywheelor converter
housing to engine upper bolts.
11. Disconnect the primary wire from
the ignition coil. Remove the wire
harness from the left rocker arm
cover and position the wires out of
the way. Disconnect the ground
strap from the block.
12. Raise the front of the vehicle.
Disconnect the starter cable from
the starter. Remove the starter.
13. Disconnect the muffler inlet pipes
from the exhaust manifolds.
Disconnect the engine support
insulators from the brackets on the
frame.

On a vehicle with a manual-shift
transmission, remove the bolts attaching
the clutch equalizer bar to the frame rail
and remove the equalizer from the
engine block. Remove the remaining
flywheel housing to engine bolts.
On a vehicle with an automatic
transmission, disconnect transmission
cooler lines from retainer and remove
the converter housing inspection cover.
Disconnect the flywheel from the
converter. Secure the converter
assembly in the housing. Remove the
remaining converter housing to engine
bolts.
14. Lower the vehicle, and then support
the transmission. Attach the engine
lifting sling, Tool No. T53L3OO-A,
and hoist to lifting brackets at
exhaust manifolds.
15. Raise the engine slightly and
carefully pull it from the
transmission. Carefully lift the
e n g i n e o u t of t h e e n g i n e
compartment so that the rear cover
plate is not bent or components
damaged. Install the engine on a
work stand.
Installation
1. Attach the engine lifting sling, Tool
No. T53L-3OO-A, to lifting brackets
at the exhaust manifold. Hoist the
engine from the work stand.
2. Lower the engine carefully into the
engine compartment. Make sure the
exhaust manifolds are properly
aligned with the muffler inlet pipes.
On a vehicle with an automatic
transmission, start the converter pilot
into the crankshaft.
On a vehicle with a manual-shift
transmission, start the transmission
main drive shaft into the clutch disc. It
may be necessary to adjust the position
of the transmission in relation to the
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engine if the input shaft will not enter
the clutch disc. If the engine hangs up
after the shaft enters, turn the
crankshaft slowly (transmission in gear)
until the shaft splines mesh with the
clutch disc splines.
3. Install the flywheel or converter
housing upper bolts, making sure
that the dowels in the cylinder block
engage theflywheelhousing.
4. Install the engine support insulator
to b r a c k e t a t t a c h i n g n u t s .
Disconnect the engine lifting sling
and remove the lifting brackets.
5. Raise the front of the vehicle.
Connect both muffler inlet pipes to
the exhaust manifolds. Torque the
nuts to specifications.
6. Install the starter and the starter
cable.
On a vehicle with a manual-shift
transmission, install the remaining
flywheel housing to engine bolts.
Position the clutch equalizer bar to the
engine block and install the equalizer
bar bracket on the frame side rail.
On a vehicle with an automatic
transmission, remove the retainer
holding the converter in the housing.
Attach the converter to the flywheel.
Install the converter housing inspection
cover. Install the remaining coverter
housing attaching bolts.
7. Remove the support from the
transmission and lower the vehicle.
8. Connect the wiring harness to the
left valve rocker arm cover and
connect the coil wire.
9. Connect the water temperature
sending unit wire. Install the heater
hose on the automatic choke
housing and connect the hose to the
intake manifold.
10. Connect the bellcrank to the intake
manifold.
On a vehicle with an automatic
transmission, connect the transmission
filler tube bracket. Connect the manual
shift rod and install the retracting
spring. Connect the throttle valve
vacuum line.
Connect the accelerator rod.
11. Remove the plug from the fuel tank
line and connect the fuel line and the
oil pressure sending unit wire.
12. Install the pulley, belt, spacer and
fan.
13. Position the alternator and install
the alternator bolts. Connect the
alternator and the battery ground
cables. Adjust the belt tension to
specifications.
On a vehicle with an air conditioner,
install the compressor as outlined in
Group 36.
On a vehicle with power steering,
install the drive belt and power steering
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pump bracket. Install the bracket
attaching bolts. Adjust the drive belt
tension to specifications.
On a vehicle with power brakes,
connect the brake vacuum line.
14. Place the radiator shroud over the
fan, if so equipped. Install the
radiator. Connect the radiator upper
and lower hoses. On a vehicle with
an automatic transmission, connect
the transmission fluid cooler lines.
Install the shroud bolts if so
equipped.
15. Connect the heater hose at the water
pump. Fill and bleed the cooling
system. Fill the crankcase with the
proper grade and quantity of oil.
16. Adjust the transmission throttle
linkage.
17. Operate the engine at fast idle and
check all gaskets and hose
connections for leaks.
18. Install the air cleaner and intake
duct assembly.
19. Install and adjust the hood.

insulator support bracket (Figs. 6, 7
and 8).
3. Raise the engine slightly with the
jack.
4. Remove the engine insulator
assembly to cylinder block attaching
bolts. Remove the engine msulator
assembly and the heat shield, if so
equipped.
Installation
1. Position the engine insulator
assembly and the heat shield, if so
equipped, to the cylinder block and
install the attaching lock bolts.
Torque the bolts to specifications.
2. Lower the engine into position,
install the engine insulator assembly
to insulator support bracket through
bolt and remove the jack and wood
block.

35-60 FT-LB

ENGINE FRONT SUPPORTS

The front supports are located on
each side of the cylinder block (Figs. 6
thru 9). The procedures given apply to
either a right or left installation.

20-30 FT-LB

Whenever self-locking mounting bolts
and nuts are removed, they must be
replaced with new self-locking bolts and
nuts.

BODY
CROSSM EMBER
REFERENCE

FORD, MUSTANG, MAVERICK AND
COMET

Removal
1. Support the engine using a jack and
wood block placed under the oil pan.
2. Remove the nut and through bolt
attaching the insulator to the
20-30 FT-LB

A3220-C

FIG. 7 Engine Front
Supports—Mustang

6D037 L.H.
SIDE ONLY

INSULATOR
ASSEMBLY-6033

FT-LB
35-60 FT-LB
6061 L.H.
6037 R.H.

35-60 FT-LB

56350

20-37 FT-LB
A3412-B

A3137-C

FIG. 6 Engine Front Supports—Ford

FIG. 8 Engine Front
Supports—Comet and Maverick
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6068 ASSEMBLY

35-50 FT-LB

INSULATOR

#3 CROSSMEMBER
#3 CROSSMEMBER LOCATED IN THIS POSITION

INSULATOR RETAINER
6054

FOR ALL TRANS. EXCEPT XPL
5005 ASSEMBLY REF.

FRAMEX.
CROSSMEMBER
NO. 2 CROSSMEMBER

•^

A3232-E

—ft3T38-C
70-100

FIG. 9 Engine Front
Supports—Torino and Montego

FIG. 10 Engine Rear Supports—Ford
and Meteor
INSULATOR

3. Install the engine insulator assembly
to insulator support bracket lock
n u t . T o r q u e t h e n u t to
specifications.

6068

STANDARD
TRANSMISSION

AUTOMATIC
TRANSMISSION

ENGINE REAR SUPPORT

The rear support is located at the
transmission extension housing (Figs.
10 thru 13).
Whenever self-locking mounting
bolts and nuts are removed, they
must be replaced with new selflocking bolts and nuts.

#3 CROSSMEMBER
#3 CROSSMEMBER
LOCATED IN THIS
POSITION FOR
XPL AUTO.
TRANS.
A3283-D

TORINO AND MONTEGO

Removal
1. Remove the fan shroud attaching
screws.
2. From under the car support the
engine using a wood block and jack
placed under the oil pan.
3. Remove the nut and through bolt
attaching the insulator to the frame
crossmember (Fig. 9).
4. Raise engine enough to remove
insulator and heat shield (if so
equipped).
Installation
1. Position the insulator assembly and
heat shield, if so equipped, to the
engine block and torque the
attaching screws to specification.
2. Lower the engine until the through
bolt can be inserted through the
insulator and crossmember. Be sure
the locator boss on the insulator and
the locator hole in the crossmember
are properly aligned.
3. Install the through bolt nut and
torque to specification.
4. Remove the jack and wood block,
install the fan shroud attaching
screws.

FT-LB

FIG. 12 Engine Rear
Supports—Torino and
Montego

CROSSMEMBER-5026
10-20 FT-LB

DIRECTION
OPTIONAL
20-30 FT-LB

25-35 FT-LB
A3221-B
45-60 FT-LB

FIG. 11 Engine Rear
Supports—Mustang
17-32 FT-LB

Removal
1. On Ford models, support the engine
with a jack and wood block under
the oil pan and remove the support
insulator to crossmember through
bolt and lock nut.
On Torino and Montego models,
support the engine with a jack and wood
block under the oil pan and remove the
support insulator to crossmember
attaching nuts.
2. Remove the support insulator to
transmission extension housing bolts
and lockwashers.
3. On all models except Comet,
Maverick and Mustang with floor
shift manual transmissions, raise the
transmission with a floor jack.
Remove the support insulator and
retainer.
4. On floor shift manual transmission
models of Comet, Maverick and
Mustang, support the transmission
with a floor jack and remove the

5060

14-24 FT-LB

3O-5OFT-LB
A3413-B

FIG. 13 Engine Rear
Supports—Comet and
Maverick
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frame crossmember from the frame
and from the engine rear support;
then remove the rear support from
the transmission. Do not apply
upward pressure on the transmission
with the jack as damage to the
transmission shift lever console or
mounting plate will result.
Installation
1. Position the support insulator and
retainer on the transmission
extension housing.
2. On all models except Comet,
Maverick and Mustang with floor
shift, install the support insulator to
transmission extension housing bolts
and lockwashers. Torque the bolts to
s p e c i f i c a t i o n s . Lower the
transmission.
3. On Comet, Maverick and Mustang
models with floor shift manual
transmission, position the rear
support to the transmission and
install and torque the attaching
bolts. Position the removable
crossmember to the frame and
install the through-bolts. Remove
the supporting jack, install the nuts
and washers attaching the support
to the crossmember and torque the
nuts to specifications. After
completing the remaining assembly
steps, operate the engine until it

302 AND 351W CID V-8 ENGINES

reaches normal operating
temperature, then retorque the
manifold bolts in sequence to
specifications.
4. On Ford and Meteor models, install
t h e s u p p o r t i n s u l a t o r to
crossmember through bolt and lock
n u t . T o r q u e t h e n u t to
specifications.
On Torino and Montego models,
install the support insulator to
crossmember attaching nuts. Tighten
the nuts to specifications.
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2. Connect the vent hose to the
regulator valve, position the hose in
the bracket and install on the
carburetor spacer.
3. Install the air cleaner and intake
duct assembly.
4. Install the ventilation system air
intake hose to the air cleaner and the
right valve cover fitting.
5. Start the engine and check for leaks.
VALVE ROCKER ARM COVER
AND ROCKER ARM

CRANKCASE VENTILATION
SYSTEM

The valve rocker arm assembly
sequence is shown in Fig. 15.

The positive closed-type crankcase
ventilation system components are
shown in Fig. 14.
Removal
1. Remove the ventilation system air
intake hose from the air cleaner and
the right valve cover.
2. Remove the air cleaner and intake
duct assembly.
3. Disconnect the crankcase vent hose
from the carburetor spacer and
bracket.
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.

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
so equipped.
Remove the air cleaner and intake
duct assembly.
Remove the automatic choke heat
tube, if so equipped. Remove the
crankcase ventilation regulator valve
from the valve rocker arm cover.
2. Disconnect the spark plug wires
from the spark plugs by grasping,
twisting and pulling the molded cap
only. Remove the wires from the

CRANKCASE VENT
VALVE ASSEMBLY
6A666

VIEW B
A3141-D

FIG. 14 Crankcase Ventilation System Components
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ROCKER ARM
6564
HEATER HOSE FITTING
MANIFOLD-TO-BLOCK
REAR SEAL
9A424

MANIFOLD-TO-HEAD GASKET
9441

A 1634-C

FIG. 15 Valve Rocker Arm—302
and 351-W Engines

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. Remove the valve
rocker arm cover attaching bolts and
remove the cover.
4. Remove the valve rocker arm stud
nut, fulcrum seat and rocker arm.
If removal of the rocker arm stud is
necessary, refer to the procedure under
Cylinder Head Repairs in Part 2101.
Installation
All rocker arms and fulcrum seats
are to be lubricated with heavy engine
oil MS before installation.
1. Apply Lubriplate, or equivalent, to
the top of the valve stem and
fulcrum seats.
2. Inspect the stud nut for damage as
shown in Fig. 5. The chamfer on the
nut should not be over 1/16-inch
wide. A nut with a chamfer larger
than l/16inch can cause the valves
to be held open.
3. Install the rocker arm, fulcrum seat
and stud nut. Adjust the valve
clearance following the procedure
under Valve Clearance AdjustmentHydraulic Valve Lifters.
4. Clean the valve rocker arm cover(s)
and the cylinder head gasket
surface(s). Position the valve rocker
cover gasket in each cover, making
sure that the tabs engage the notches
in the cover.
5. 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. Two minutes later,
torque the bolts to the same
specifications.

MANIFOLD-TO-HEAD GASKET
9441
MANIFOLD-TO-BLOCK FRONT SEAL'
9A425
THERMOSTAT 8575COOLANT OUTLET HOUSING"
8594

A1589-F

FIG. 16 Typical Intake Manifold Assembly

Install the crankcase ventilation
hoses and valve in the covers. Install the
automatic choke heat tube and connect
the automatic choke heat chamber air
inlet hose at the air cleaner.
6. Install the spark plug wires in the
bracket on the valve rocker arm
cover(s). Connect the spark plug
wires. Install the air cleaner and
intake duct assembly.
INTAKE MANIFOLD

The intake manifold assembly is
shown in Fig. 16.
Removal
1. D r a i n the cooling system.
Disconnect the automatic choke
heat chamber air inlet hose at the
inlet tube near the right valve rocker
arm cover. Remove the air cleaner,
crankcase ventilation hose and
intake duct assembly.
2. Disconnect the accelerator rod or
cable from the carburetor and/or
manifold brackets. Remove the
accelerator retracting spring.
Disconnect automatic transmission
and power brake booster vacuum lines,
if so equipped, at the intake manifold.
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 only. Remove the wires from the
harness brackets on the valve rocker
arm covers. Remove the distributor
cap and spark plug wire assembly.
5. Remove the carburetor fuel inlet line
and the automatic choke heat tube,
if so equipped.
6. Disconnect the distributor vacuum
hoses from the distributor. Remove
the distributor hold down bolt and
remove the distributor.
7. Disconnect the radiator upper hose
from the coolant outlet housing, and
the water temperature sending unit
wire at the sending unit. Remove the
heater hose from the automatic
choke housing and disconnect the
hose from the intake manifold.
8. Loosen the clamp on the water
pump bypass hose at the coolant
outlet housing and slide the hose off
the outlet housing.
9. Disconnect the crankcase vent hose
assembly at the valve rocker arm
cover.
10. If the vehicle is equipped with an air
conditioner, remove the compressor
to intake manifold brackets.
11. Remove the intake manifold and
carburetor as an assembly. It may be
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necessary to pry the intake manifold
away from the cylinder head(s). Use
caution to avoid possible damage to
the gasket sealing surfaces. Remove
the intake manifold gaskets and
seals. Discard the intake manifold
attaching bolt sealing washers.

12. 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
ignition coil, temperature sending
unit, carburetor, spacer and gaskets.
Installation
1. If the intake manifold assembly was
disassembled, install the
temperature sending unit (threads
coated with electrical conductive
s e a l e r ) , i g n i t i o n coil (and
identification tag on 351-W
engines), carburetor, spacer and
gaskets. Position the thermostat in
the coolant outlet housing. Coat the
thermostat gasket with waterresistant sealer and position it on the
coolant outlet housing. Install the
coolant outlet housing. Connect all
vacuum hoses following the
instructions given in Group 23.
2. Clean the mating surfaces of the
intake manifold, cylinder heads and
cylinder block. Use a suitable
solvent to remove all traces of oil.
Coat the cylinder block seal surfaces
with contact adhesive.
3. Position new seals on the cylinder
block and new gaskets on the
cylinder heads with the gaskets
interlocked with the seal tabs. Be
sure the holes in the gaskets are
aligned with the holes in the cylinder
heads.
Apply non-hardening sealer at the
four junction points of the seals and
gaskets.
4. Carefully lower the intake manifold
into position on the cylinder block
and cylinder heads. After the intake
manifold is in place, run a finger
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 bolts and nuts.
Torque the intake manifold bolts in
sequence (Figs. 17 and 18) to
specifications.
After completing the remaining
assembly steps, operate the engine until
it reaches normal operating temperature, then retorque the manifold bolts in
sequence to specifications.
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FIG. 17 Intake Manifold Bolts
Torque Sequence—302 CID

6. Install the water pump bypass hose
on the coolant outlet housing. Slide
the clamp into position and tighten
the clamp.
7. Connect the radiator upper hose.
Install the heater hose against the
automatic choke housing and
connect the hose at the intake
manifold.
8. Install the carburetor fuel inlet line
and the automatic choke heat tube if
so equipped.
9. Rotate the crankshaft damper until
the No. 1 piston is on TDC at the
end of the compression stroke.

Position the distributor in the block
with the rotor at the No. 1 firing
position and the points just open.
Install the hold down clamp.
10. Install the distributor cap. Position
the spark plug wires in the harness
brackets on the valve rocker arm
covers and connect the wires to the
spark plugs.
11. Connect the crankcase vent hose.
Connect the high tension lead and
coil wires.
12. Connect the accelerator rod or cable
and retracting spring.
On a vehicle with an automatic
transmission, connect the transmission
vacuum line.
On a vehicle equipped with vacuumoperated accessories, connect any
vacuum lines that were disconnected
from the intake manifold during
removal.
On a vehicle with air conditioning,
install the compressor to intake
manifold brackets.
13. Fill and bleed the cooling system.
14. Start the engine and check and
adjust the ignition timing. Connect
the distributor vacuum hoses to the
distributor.
15. Operate the engine at fast idle and
check all hose connections and
gaskets for leaks. When engine
temperatures have stabilized adjust
the the engine idle speed and idle
fuel mixture. Retorque intake
manifold bolts to specifications.
16. Connect the automatic choke heat
chamber air inlet hose.
17. Install the air cleaner and intake
duct assembly.
EXHAUST MANIFOLDS
Removal

1. On arightexhaust manifold, remove
the air cleaner and intake duct
assembly. Disconnect the automatic
choke heat chamber air inlet hose
from the inlet tube near the right
valve rocker arm cover.

FRONT OF ENGINE

FIG. 18 Intake Manifold Bolts Torque Sequence—351-W CID
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Remove the automatic choke heat
tube.
Remove the nuts or bolts retaining
the heat stove on the exhaust manifold
and remove the heat stove.
2. Disconnect the exhaust manifold
from the muffler inlet pipe.
3. Remove the attaching bolts and
washers and remove the exhaust
manifold.
Installation
1. Clean the mating surfaces of the
exhaust manifold and cylinder head.
Clean the mounting flange of the
exhaust manifold and muffler inlet
pipe.
2. Apply graphite grease to the mating
surface of the exhaust manifold.
3. Position the exhaust manifold on the
cylinder head and install the
attaching bolts and tab washers.
Working from the center to the
e n d s , t o r q u e the b o l t s to
specifications.
4. Position the muffler inlet pipe to the
manifold. Install and torque the
attaching nuts to specifications.
5. Install the automatic choke heat
tube and heat stove on the right
exhaust manifold. Install the air
cleaner and intake duct assembly.
6. Connect the automatic choke heat
chamber inlet hose.
7. Start the engine and check for
exhaust leaks.
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removed, remove the alternator
mounting bracket bolt and spacer,
ignition coil and air cleaner inlet
duct from the right cylinder head
assembly.
4. Disconnect the exhaust manifold(s)
from the muffler inlet pipe(s).
5. Loosen the rocker arm stud nuts so
that the rocker arms can be rotated
to the side. Remove the push rods in
sequence (Fig. 19) so that they may
be installed in their original
positions.

'AI593-C

FIG. 19 Removing Valve Push Rod

On 302-2V engines remove the
exhaust valve stem caps.
6. Install the cylinder head holding
fixtures (Fig. 20).
Remove the cylinder head attaching
bolts and lift the cylinder head off the
block. If required, remove the exhaust
manifolds to gain access to the lower
attaching bolts. Remove and discard the
cylinder head gasket.

CYLINDER HEADS

If a cylinder head is to be replaced,
follow the procedures under Cylinder
Head Disassembly and Assembly, and
transfer all valves, springs, spark plugs,
etc., to the new cylinder head. Clean and
inspect all parts, reface the valves (refer
to Part 21-01) and check all assembly
clearances before assembling the new or
used parts to the new cylinder head.
Removal
1. Remove the intake manifold and
carburetor as an assembly following
the procedure under Intake
Manifold Removal.
2. Remove the rocker arm cover(s).
If the left cylinder head is to be
removed on a vehicle with an air
conditioner, isolate and remove the
compressor as outlined in Group 36.
If the left cylinder head is to be
removed on a vehicle with power
steering, disconnect the power steering
pump bracket from the left cylinder
head and remove the drive belt from the
pump pulley. Position the power
steering pump out of the way and in a
position that will prevent the oil from
draining out.
3. If the right cylinder head is to be

Too/-T62F-6085-A

A2853-A

FIG. 20 Cylinder Head Holding
Fixture—302 and 351-W

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. 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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3. The cylinder head bolts are
tightened in three progressive steps.
Torque all the bolts in sequence
(Fig. 21) to specifications. When
cylinder head bolts have been
tightened following this procedure,
it is not necessary to retorque the
bolts after extended operation.
However, the bolts may be checked
and retorqued if desired. If removed,
install the exhaust manifolds and
torque the attaching bolts to
specification.
4. 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.
5. Apply Lubriplate or equivalent to
both ends of the push rods. Install
the push rods in their original
positions. Apply Lubriplate or
equivalent to the valve stem tips. On
3O2-2V engines install the exhaust
valve stem caps.
6. Install the rocker arms. Perform a
valve clearance adjustment as
outlined under Valve Clearance
Adjustment-Hydraulic Valve
Lifters.
7. Connect the exhaust manifold(s) at
the muffler inlet pipe(s). Tighten the
nuts to specifications.
8. If the right cylinder head was
removed, install the alternator
attaching bracket and air cleaner
inlet duct on the right cylinder head
assembly. Install the alternator (and
engine identification tag on 302 CID
engines). Adjust the drive belt
tension to specifications.
9. Clean the valve rocker drum
cover(s). Position the valve rocker
cover gasket in each cover, making
sure that the tabs engage the notches
in the cover. Install the valve rocker
arm cover(s).
The valve rocker cover is tightened
in two steps. Tighten the bolts to
specifications. Two minutes later
r e t i g h t e n b o l t s to t h e same
specifications.
10. If the left cylinder head was
removed on a vehicle with an air
conditioner, install the compressor
as outlined in Group 36.
If the left cylinder head was
removed on a vehicle with power
steering, install the drive belt and power
steering pump bracket. Install the
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bracket attaching bolts. Adjust the drive
belt to specifications.
11. Install the intake manifold and
related parts following the
procedure under Intake Manifold
Installation.

5. Remove and discard the valve stem
seal (Fig. 23).
6. If air pressure has forced the piston
to the bottom of the cylinder, any
removal or 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.

A1594-B

FIG. 21 Cylinder Head Bolt Torque
Sequence on.

fulcrum seats and stud nuts.
7. Adjust the valve clearance following
the procedure under Valve
Clearance Adjustment-Hydraulic
Valve Lifters.
8. Clean and install the rocker arm
cover.
If the right cover was removed
install the automatic choke heat tube
and the crankcase ventilation hose and
fittings. Connect the automatic choke
heat chamber air inlet hose.
9. Install the air cleaner and intake
duct assembly.
10. Install the valve rocker armi covers
and crankcase ventilation hoses, etc.
VALVE LIFTER

VALVE SPRING, RETAINER AND
STEM SEAL

Broken valve springs or damaged
valve stem seals and retainers may be
replaced without removing the cylinder
head, provided damage to the valve or
valve seat has not occurred.
Removal
1. Make sure the applicable piston is at
the top of its stroke to prevent
accidental dropping of the valve into
the cylinder. Remove the valve
rocker arm cover and the applicable
spark plug.
2. Install an air line with an adapter in
the spark plug hole and turn on the
air supply. Failure of the air pressure
to hold the valve(s) in the closed
position is an indication of valve seat
damage and necessitates removal of
the cylinder head.
3. Remove the valve rocker arm stud
nuts, fulcrum seats, valve rocker
arms and push rods from the
applicable cylinder. On 302 CID
engines, remove the exhaust valve
stem caps.
4. Install the stud nut and position the
compressor tool as shown in Fig. 22.
Compress the valve spring and
remove the retainer locks, sleeve,
spring retainer and valve spring.

f

Air Line

Tool—T62F-6565-A
or 6513-HH

FIG. 22 Compressing Valve
Spring—In Chassis

A2858-B

FIG. 23 Removing or Installing Valve
Stem Seal

Installation
1. Inspect the valve stem for damage.
Rotate the valve and check the valve
stem tip for eccentric 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 necessary to
remove the cylinder head for repairs
as outlined in Part 21-01.
2. If the condition of the valve proved
satisfactory, apply heavy engine oil
SE to the valve stem and hold the
valve in the closed position. Apply
the air pressure within the cylinder.
3. Install a new valve stem seal (Fig.
23). Place the spring in position over
the valve and install the valve spring
retainer and sleeve, if so equipped.
Compress the valve spring and
install the valve spring retainer
locks. Remove the compressor tool
and stud nut.
4. Turn off the air and remove the air
line and adapter. Install the spark
plug.
5. Apply Lubriplate or equivalent on
both ends of the push rod. Install the
push rod. Apply Lubriplate or
equivalent to the tip of the valve
stem. On exhaust valves, Install the
valve stem cap, if so equipped.
6. Apply Lubriplate, or equivalent, to
the push rod socket, fulcrum seat
and the valve pad of the rocker arm;
then install the valve rocker arms,

Before replacing a hydraulic valve
lifter for noisy operation, be sure the
noise is not caused by improperly
adjusted valve to rocker arm clearance
or by worn rocker arms or push rods.
Removal
1. Remove the intake manifold and
r e l a t e d p a r t s by following
procedures under Intake Manifold
Removal.
2. Remove the crankcase ventilation
hoses and fittings from the valve
rocker arm covers.
3. Remove the valve rocker arm
covers. Loosen the valve rocker arm
stud nuts and rotate the rocker arms
to the side.
4. Remove the valve push rods and
identify them so that they can be
installed in their original positions.
5. Using a magnet, remove the valve
lifters and place them in a rack so
that they can be installed in their
original bores (Fig. 24).
If the valve lifters cannot be
removed from their bores due to
excessive varnish, etc., it may be
necessary to use a plier-type tool (T52T6500DJD or 6500-D) 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 on the
lifter.
Installation
Tappets or lifters and bores are to be
lubricated with heavy oil SE before
installation.
1. Clean and install the valve lifters in
the bores from which they were
removed. If a new lifter(s) is being
installed, check the new lifter(s) for
a free fit in the bore in which it is to
be installed. Lubricate the lifter(s)
and bore(s) with heavy engine oil SE
before inserting it in the bore.
2. Install the push rods in their original
position. Apply Lubriplate or
equivalent to the valve stem tips and
the push rod ends.
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FIG. 24 Removing Valve Lifter

3. Lubricate the rocker arms and
fulcrum seats with heavy engine oil
MS. Position the rocker arms over
the push rods. Perform a valve
clearance adjustment as outlined
under Valve Clearance AdjustmentHydraulic Valve Lifters
4. Install the valve rocker arm covers.
Install the crankcase ventilation
regulator valve in the valve rocker
arm cover.
5. Install the intake manifold and
r e l a t e d p a r t s by following
procedures under Intake Manifold
Installation.

Installation
Before a water pump is re-installed,
check it for damage. If it is damaged,
replace it.
1. Remove all gasket material from the
mounting surfaces of the cylinder
front cover and water pump.
2. Position a new gasket, coated on
both sides with sealer, on the
cylinder front cover; then install the
pump.
3. Install the attaching bolts and
torque them to specifications.
4. Connect the radiator hose, heater
hose and water pump by-pass hose
at the water pump.
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 power steering pump and
drive belt if so equipped. Install the
alternator and drive belt. Install the
air conditioner idler pulley bracket
and drive belt if so equipped.
7. Position the fan shroud, if so
equipped, over the water pump
pulley and install the spacer or fan
drive clutch and fan. Install the
shroud attaching bolts.
Adjust the drive belts to the
specified belt tension.
8. Fill and bleed the cooling system.
Operate the engine until normal
operating temperatures have been
reached and check for leaks.

Remove the damper attaching screw
and washer. Install the puller on the
crankshaft vibration damper (Fig.
25) and remove the vibration
damper.
7. 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.
8. Remove the oil level dipstick.
9. Remove the oil 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
installed, remove the water pump and
dipstick tube from the old cylinder front
cover and install them on the new cover.
10. Discard the cylinder front cover
gasket. Remove the crankshaft front
oil slinger.
11. Check the timing chain deflection
(refer to Part 21-01).
12. Crank the engine until the timing
marks on the sprockets are
positioned as shown in Fig. 26.
13. 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 (Fig.
27).
Installation

WATER PUMP

CYLINDER FRONT COVER AND
TIMING CHAIN

Removal
1. Drain the cooling system.
On vehicles equipped with a fan
shroud, remove the shroud attaching
bolts and position the shroud over the
fan.
Remove the fan and spacer from the
water pump shaft. Remove the shroud if
so equipped.
2. Remove the air conditioner drive
belt and idler pulley bracket if so
equipped.
Remove the alternator drive belt.
Remove the power steering drive
belt and power steering pump, if so
equipped.
Remove all accessory brackets
which attach to the water pump.
Remove the water pump pulley.
3. Disconnect the radiator lower hose,
heater 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.

Removal
1. Drain the cooling system and the
crankcase.
2. On vehicles equipped with a fan
shroud, remove the shroud
attaching bolts and position the
shroud rearward.
Remove the bolts attaching the fan
and spacer to the water pump and
remove the fan and spacer or fan drive
clutch from the water pump shaft.
Remove the fan shroud, if so equipped.
3. Remove the air conditioner drive
belt and idler pulley bracket if so
equipped.
Remove the alternator and drive
belt.
Remove the power steering pump
drive belt and power steering pump if so
equipped.
4. Remove the water pump pulley.
5. Disconnect the heater hose, radiator
hose and water pump by-pass hose
at the water pump.
6. Remove the crankshaft pulley from
the crankshaft vibration damper.

1. Position the sprockets and timing
chain on the camshaft and
crankshaft simultaneously (Fig. 27).
Be sure the timing marks on the
sprockets are positioned as shown in
Fig. 26.
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FIG. 25 Removing Crankshaft
Vibration Damper
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DOWEL

Too/—T61P-6019-B or 6059-F

A1721-B

FIG. 29 Aligning Cylinder Front
Cover

TIMING MARKS

A2731-A

FIG. 26 Aligning Timing Marks

CRANKSHAFT FRONT OIL SLINGER

A2733-A

FIG. 28 Fuel Pump Eccentric and
Front Oil Slinger Installed

prevent damage to the seal. Apply a
white lead and oil mixture to the
front of the crankshaft for damper
installation.
12. Line up the crankshaft vibration
damper keyway with the key on the
crankshaft. Install the vibration
damper on the crankshaft (Fig. 30).
Install the cap screw and washer.
Tighten the screw to specifications.
Install the crankshaft pulley.
Tool-T52L-6306-AEElor 6306-AJ

FIG. 27 Removing or Installing
Timing Chain

2. Install the fuel pump eccentric,
washers and camshaft sprocket cap
screw. Torque the sprocket cap
screw to specifications. Install the
crankshaft front oil slinger (Fig. 28).
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 Oil Seal Removal and
Installation.
5. 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 sealer, and position a
new gasket on the block.
7. Position the cylinder front cover on
the cylinder block. Use care when
installing the cover to avoid seal
damage or possible gasket
mislocation.
8. Install the cylinder front cover to
seal alignment tool into proper
position.
9. It may be necessary to force the
cover downward to slightly
compress the pan gasket. This
operation can be facilitated by using
a suitable tool at the front cover
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 (Fig. 29). Tighten the
cover to block attaching screws to
specifications. Remove the pilot.
11. Apply Lubriplate or equivalent to
the oil seal rubbing surface of the
vibration damper inner hub to

FIG. 30 Installing Crankshaft
Vibration Damper

13. Install the fuel pump using a new
gasket. Connect the fuel pump outlet
line.
14. Install the oil level dipstick.
15. Connect the radiator hose, heater
hose and water pump by-pass hose
at the water pump.
16. Install the water pump pulley on the
water pump shaft.
17. Install the power steering pump and
drive belt if so equipped.
Install the alternator and drive belt.
Install the air conditioner idler
pulley and drive belt if so equipped.
18. Position the fan shroud over the
water pump pulley if so equipped.
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Install the fan and spacer or fan
clutch drive. Install the fan shroud
attaching bolts if so equipped.
19. Adjust all drive belts to the specified
tension.
20. Fill the crankcase with the proper
grade and quantity of engine oil.
21. Fill and bleed the cooling system.
22. Operate the engine at fast idle and
check for coolant and oil leaks.
Check and adjust the ignition
timing.

BEA

TIMING CHAIN-6268 AND
CAMSHAFT SPROCKET-6256
FLAT
WASHER

CAMSHAFT
REAR BEARING
BORE PLUG
6266

FRONT OIL SEAL

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 (Fig. 31). Check the seal
after installation to be sure the
spring is properly positioned in the
seal.

Tool—1531-200-A

OIL SEAL
A2861-A

FIG. 31 Installing Crankshaft Front
Oil Seal

2. Replace the cylinder front cover
following the procedure under
Cylinder Front Cover and Timing
Chain Installation.
CAMSHAFT
The camshaft and related parts are
shown in Fig. 32.
Removal

1. Disconnect the upper and lower
radiator hoses. Disconnect the

FUEL PUMP ECCENTRIC-6287

A2863-A

FIG. 32 Camshaft and Related Parts

transmission oil cooler lines from
the radiator, if so equipped. Remove
the bolts retaining the fan shroud to
the radiator, if so equipped. Remove
the radiator.
On vehicles equipped with air
conditioning, remove the bolts which
secure the air conditioner condensor
and position the condensor out of the
way.
2. Remove the cylinder front cover and
the timing chain following the
procedure under Cylinder Front
Cover and Timing Chain Removal.
3. Remove the intake manifold and
r e l a t e d p a r t s by f o l l o w i n g
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 to the side.
5. Remove the valve push rods and
identify them so that they can be
installed in their original positions.
6. Using a magnet, remove the valve
lifters and place them in a rack so
that they can be installed in their
original bores (Fig. 24).
If the valve lifters are stuck in their
bores by excessive varnish, etc., it may
be necessary to use a plier-type tool
(T52T-65OO-DJD or 65OO-D) 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.
7. 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.

Installation
1. Oil the camshaft journals with heavy
engine oil SE and apply Lubriplate
or equivalent to the lobes. Carefully
slide the camshaft through the
bearings. Install the camshaft thrust
plate with groove towards the
cylinder block. Check camshaft end
play as shown in Part 21-01.
2. Lubricate the lifters and bores with
heavy engine oil SE. Install the valve
lifters in the bores from which they
were removed.
3. Apply Lubriplate or equivalent to
each end of the push rods 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
SE. Position the rocker arms over
the push rods.
4. Install the intake manifold and
r e l a t e d p a r t s by f o l l o w i n g
procedures under Intake Manifold
Installation.
5. Connect the water temperature
sending unit and the engine ground
strap.
6. Connect the accelerator rod and
retracting spring.
7. Connect the heater hose at the
intake manifold. Position and
connect the fuel line.
8. Replace the crankshaft front oil seal
following procedures under Front
Oil Seal Removal and Installation.
Install the timing chain, cylinder
front cover and related parts
following procedures under
Cylinder Front Cover and Timing
Chain Installation.
9. On vehicles equipped with air
conditioning, install the air
conditioning condenser.
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Position the fan shroud, if so
equipped, over the fan. Install the
radiator and connect the upper and
lower radiator hoses.
On a vehicle equipped with an
automatic transmission, connect the
transmission oil cooler lines.
Install the fan shroud retaining
screws if so equipped.
10. 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.
11. Perform a valve c l e a r a n c e
adjustment as outlined under Valve
Clearance Adjustment-Hydraulic
Valve Lifters
12. 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.
13. Position the covers on the cylinder
heads. Make sure the gasket seats
evenly all around the head. Install
the bolts. The cover is tightened in
two steps. Torque the bolts to
specifications. Two minutes later,
torque the bolts to the same
specifications.
14. Clean and install the crankcase
ventilation system.
15. Install the automatic choke heat
tube if so equipped. Connect the
ignition coil wires.
16. 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.
17. Fill and bleed the cooling system.
Fill the crankcase with the proper
grade and quantity of engine oil.
18. Start the engine and check and
adjust the ignition timing. Connect
the distributor vacuum line at the
carburetor.
19. Operate the engine at fast idle and
check all hose 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.
20. Adjust the transmission throttle
linkage. Install the air cleaner and
intake duct assembly.
21. Connect the automatic choke heat
chamber air inlet hose.
FLYWHEEL
Removal

1. On a vehicle with a manualshift
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t r a n s m i s s i o n , remove the
transmission, clutch pressure plate
and disc following the procedures in
Group 16.
On a vehicle with automatic
transmission, remove the transmission
and converter housing following the
procedure in Group 17.
2. To check flywheel face runout or
replace flywheel ring gear for
manual-shift transmissions, refer to
Part 21-01.
3. Remove theflywheelattaching bolts
and remove the flywheel.
Installation
1. Coat the threads of the flywheel
attaching bolts with oil-resistant
sealer. Position theflywheelon the
crankshaftflange.Install and torque
the bolts in sequence across from
each other to specifications.
2. On a vehicle with a manualshift
transmission, check the flywheel
runout, following the procedure in
Part 21 and install the clutch
pressure plate, disc and the
transmission following the
procedures in Group 16.
On a vehicle with an automatic
transmission, check the flywheel
runout, following the procedure in Part
21 and install the transmission and
converter housing following the
procedure in Group 17.
CLUTCH PILOT BUSHING

Removal
1. Remove the transmission, clutch
pressure plate and disc, following
the procedures in Group 16.
2. Remove the pilot bushing as shown
in Fig. 33.

FIG. 33 Removing Clutch Pilot
Bushing

Installation
1. Coat the pilot bushing bore in the
crankshaft with a small quantity of
wheel bearing lubricant. Avoid
using too much lubricant as it may
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be thrown onto the clutch disc when
the clutch revolves.
2. Install the pilot service bearing as
shown in Fig. 34.
3. Install the clutch pressure plate, disc
and the transmission, following the
procedures in Group 16.

Tool-7600-H
A1650-C

FIG. 34 Installing Clutch Pilot
Bearing
CAMSHAFT REAR BEARING
BORE PLUG

Removal
1. On a vehicle with a manualshift
t r a n s m i s s i o n , remove the
transmission, clutch pressure plate
and disc following the procedures in
Group 16.
On a vehicle with an automatic
transmission, remove the transmission
and converter housing following the
procedure in Group 17.
2. Remove theflywheelattaching bolts
and remove the flywheel. Remove
the engine rear cover plate.
3. Remove the bore plug as detailed in
Part 21-01.
Installation
1. Install the bore plug as detailed in
Part 21-01.
2. Coat the flywheel attaching bolts
with oil-resistant sealer. Position the
engine rear cover plate on the
cylinder block dowels. Position the
flywheel on the crankshaft flange.
Install and torque the attaching
bolts in sequence across from each
other to specifications.
On a vehicle with a manual-shift
transmission, install the clutch pressure
plate, disc and the transmission
following the procedures in Group 16.
On a vehicle with an automatic
transmission, install the transmission
and converter housing following the
procedure in Group 17.
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OIL PAN

2. Position the oil pan front seal on the
cylinder front cover. Be sure the tabs
on the seal are over the oil pan
gasket.
3. Position the oil pan rear seal on the
rear main bearing cap (Fig. 35). Be
sure the tabs on the seal are over the
oil pan gasket.
4. Position the oil pan against the block
and install a bolt, finger-tight, on
each side of the oil pan. Install the
remaining bolts. Tighten the bolts
from the center outward in each
direction to specifications.
5. Connect the stabilizer to lower
control arms.
6. Raise the engine and remove the
wood blocks from between the
engine support and chassis bracket.
Lower the engine.
7. Install the bolts and nut attaching
the engine supports to the chassis.
Tighten the nuts to specifications.
8. Lower the vehicle.
9. Install the bolts attaching the
shroud to the radiator.
10. Install the oil level dipstick. Fill the
crankcase with the proper grade and
quantity of engine oil. Start the
engine and check for oil leaks.

FORD

Removal
1. Remove the oil level dipstick.
2. Remove the bolts attaching the fan
shroud to the radiator and position
the shroud over the fan.
3. Raise the vehicle.
4. Drain the crankcase.
5. Remove the bolts and nuts retaining
the engine front supports to the
chassis.
6. Raise the engine and place wood
blocks between the engine front
supports and chassis brackets.
7. Disconnect the stabilizer from the
lower control arms and pull ends
down.
8. Remove the oil pan attaching bolts
and position the pan on the
crossmember.
9. Position the stabilizer bar for
clearance and remove the oil pan.
Installation
1. Clean the gasket surfaces of the
block and oil pan. The oil pan has a
two-piece gasket. Coat the block
surface and the oil pan gasket with
sealer. Position the oil pan gaskets
on the cylinder block (Fig. 35).
REAR SEAL

i

OIL PAN GASKET

FRONT

SEAL

A 2876-A

FIG. 35 Oil Pan Gaskets and Seals
Installed—302 and 351-W
Engines

TORINO, MONTEGO AND
MUSTANG

Removal
1. Remove the oil level dipstick.
Remove the bolts attaching the fan
shroud to the radiator. Position the
shroud over the fan.
2. Raise the vehicle.
3. Drain the crankcase.
4. Remove the stabilizer bar from the
chassis.
5. Remove the engine front support
through bolts.
6. Raise the engine and place wood
blocks between the engine front
supports and chassis brackets.
7. If equipped with an automatic
transmission, disconnect the oil
cooler lines at the radiator.
8. Remove the oil pan attaching bolts
and lower the oil pan onto the
crossmember.
9. Remove oil pump pickup tube and
screen from the oil pump. Rotate the
crankshaft for clearance and remove
the oil pan.
Installation
1. Clean the gasket surfaces of the
block and oil pan. The oil pan has a
two-piece gasket.
2. Clean the oil pump pick up tube and
screen.
3. Coat the block surface and the oil
pan gasket with sealer. Position the
oil pan gaskets on the cylinder block
(Fig. 35).
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4. Position the oil pan front seal on the
cylinder front cover. Be sure the tabs
on the seal are over the oil pan
gasket.
5. Position the oil pan rear seal on the
rear main bearing cap (Fig. 35). Be
sure the tabs on the seal are over the
oil pan gasket.
6. Position the oil pan on the
crossmember. Install a new gasket
on the oil pump and install the oil
pump pick up tube.
7. Position the oil pan against the block
and install a bolt, finger tight, on
each side of the block. Install the
remaining bolts. Tighten the bolts
from the center outward in each
direction to specifications.
8. If equipped with an automatic
transmission, connect the oil cooler
lines at the radiator.
9. Raise the engine and remove the
wood blocks from between the
engine supports and chassis
brackets. Lower the engine and
install the engine support through
bolts. Tighten the bolts to
specifications.
10. Install the stabilizer bar to the
chassis.
11. Lower the vehicle.
12. Install the fan shroud.
13. Install the oil level dipstick. Fill the
crankcase with the proper grade and
quantity of engine oil. Start the
engine and check for oil leaks.
MAVERICK AND COMET

Removal
1. Raise the vehicle and drain the
crankcase.
2. Remove the stabilizer bar from the
chassis.
3. Remove the engine front support
through bolts and remove the
supports. If so equipped, remove the
bolt and nut retaining the power
steering lines to the rear side of the
lower arm.
4. Remove the idler arm bracket
retaining bolts and pull the linkage
down and out of the way.
5. Remove the oil pan attaching bolts
and remove the pan.
6. Remove the oil pump pick-up tube
and screen assembly.
Installation
1. Clean the oil pan and inspect for
damage. Clean the oil pump pick-up
tube and screen.
2. Clean the gasket surfaces of the
block and oil pan. Position the oil
pump pick-up tube and screen with
gasket. Install the two bolts and
torque to specifications.
3. Coat the block surface and oil pan
gaskets with sealer. Position the oil
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pan gaskets on the cylinder block
(Fig. 35).
4. Position the oil pan front seal on the
cylinder front cover. Be sure the tabs
on the seal are over the oil pan
gasket.
5. Position the oil pan rear seal on the
rear main bearing cap (Fig. 35). Be
sure the tabs on the seal are over the
oil pan gasket.
6. Position the oil pan to the cylinder
block. Install the attaching bolts and
torque to specifications.
7. Position the idler arm bracket to the
chassis and install the attaching
bolts. Torque to specifications.
Install the power steering line
bracket to the lower control arm
rear.
8. Position the engine supports to the
chassis side rails and install the
reattaching bolts. Torque to
specifications.
9. Install the stabilizer bar.
10. Lower the vehicle. Fill the
crankcase. Start the engine and
check for oil leaks.
OIL PUMP
Removal
1. Remove the oil pan and related parts
as outlined under Oil Pan Removal.
2. Remove the oil pump inlet tube and
screen assembly.
3. Remove the oil pump attaching
bolts and remove the oil pump,
gasket and intermediate drive shaft.
Installation
1. Prime the oil pump by filling either
the inlet or outlet port with engine
oil. Rotate the pump shaft to
distribute the oil within the pump
body.
2. 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.
3. Position a new gasket on the pump
housing. 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.
Torque the oil pump attaching
screws to specifications.
4. Clean and install the oil pump inlet
tube and screen assembly (Fig. 36).
5. Install the oil pan and related parts
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A3142-A

FIG. 36 Oil Pump and Inlet Tube
Installed

as outlined under Oil Pan
Installation.
CRANKSHAFT REAR OIL SEAL

Replacement of a crankshaft rear oil
seal because of oil leakage requires
replacement of both the upper and lower
seals. Refer to Crankshaft Rear Oil Seal
Replacement in Part 21-01 for
replacement procedures.
MAIN BEARING
The main bearing inserts are
selective fit. Refer to procedures under
Fitting Main and Connecting Rod
Bearings in Part 21-01.
Removal
1. Drain the crankcase. Remove the oil
level dipstick. Remove the oil pan
and related parts.
2. Remove the oil pump inlet tube
assembly and the oil pump.
3. Replace one bearing at a time,
leaving the other bearings securely
fastened.
Remove the main bearing cap to
which new bearings are to be installed.
4. Insert the upper bearing removal
Tool (Tool 6331) in the oil hole in
the crankshaft.
5. Rotate the crankshaft in the
direction of the engine rotation to
force the bearing out of the block.
6. If the rear main bearing is being
replaced, remove and discard the
rear oil seal from the bearing cap.
Loosen all main bearing bolts,
thereby lowering the crankshaft slightly
but not to exceed 1/32 inch. Remove the
block half of the rear oil seal. Use a seal
removal tool, or install a small metal
screw in one end of the seal, and pull on
the screw to remove the seal. Be careful
not to burr the crankshaft seal rubbing
surface.
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Installation
1. Clean the crankshaft journals.
Inspect the journals and thrust faces
(thrust bearing) for nicks, burrs or
bearing pick-up that would cause
premature bearing wear.
2. If the rear main bearing is being
replaced clean the rear oil seal
groove in the block with a brush and
solvent.
Carefully install the upper seal (split
lip type) into its groove with the
undercut side of the seal toward the
FRONT of the engine (Fig. 37) by
rotating it on the seal journal of the
crankshaft until approximately 3/8 inch
protrudes below the parting surface. Be
sure no rubber has been shaved from the
outside diameter of the seal by the
bottom edge of the groove. Tighten the
bolts on main bearings 1, 2, 3, and 4,
thereby raising the crankshaft to its
original position. Torque the bolts to
specifications.
3. To install the upper main bearing,
place the plain end of the bearing
over the shaft on the locking tang
side of the block and partially install
the bearing so that Tool 6331 can be
inserted in the oil hole in the
crankshaft. With Tool 6331
positioned in the oil hole in the
crankshaft, rotate the crankshaft in
the opposite direction of engine
rotation until the bearing seats itself.
Remove the tool.
4. Replace the cap bearing.
5. Select fit the bearing for proper
clearance following procedures
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
6. If the bearing is being replaced on
journal number 1, 2 or 4, apply a
light coat of engine oil to the journal
and bearings and install the bearing
cap. Tighten the cap bolts to
specifications.
7. If the rear main bearing is being
replaced, clean the oil seal groove
with a brush and solvent.
Remove the oil seal retaining pin
from the bearing cap, if so equipped.
The pin is not used with the split lip seal.
8. Install the lower seal in the rear
main bearing cap with undercut side
of seal toward the FRONT of the
engine (Fig. 37), allow the seal to
protrude approximately 3/8 inch
above the parting surface to mate
with the upper seal when the cap is
installed.
9. Apply a thin coating of oil-resistant
sealer to the rear main bearing cap at
the rear of the top mating surface
(Fig. 38). Do not apply sealer to the
area forward of the oil slinger
groove. Lubricate the journal with
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INSTALL SEAL WITH LIP
TOWARDS FRONT OF ENGINE

FRONT OF ENGINE

SEAL HALVES TO PROTRUDE BEYOND PARTING FACES
THIS DISTANCE TO ALLOW FOR CAP TO BLOCK ALIGNMENT
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11. Clean the oil pump inlet tube screen.
Prime by filling the inlet opening
with oil and rotating the pump shaft
until oil emerges from the outlet
opening. Install the oil pump and the
inlet tube assembly.
12. Position the oil pan gaskets on the
oil pan. Position the oil pan front
seal on the cylinder front cover.
Position the oil pan rear seal on the
rear main bearing cap. Install the oil
pan and related parts. Install the oil
level dipstick.
13. Fill the crankcase. Start the engine
and check for oil pressure. Operate
the engine at fast idle and check for
oil leaks.
CONNECTING ROD BEARINGS

VIEW LOOKING AT PARTING FACE
OF SPLIT, LIP-TYPE CRANKSHAFT SEAL
A2639-C

REAR FACE OF REAR MAIN
BEARING CAP AND CYLINDER BLOCK

FIG. 37 Installing Crankshaft Rear Oil Seal

SEALER

A3305-A

FIG. 38 Sealer Application to Rear
Main Bearing Cap

engine oil and install the rear main
bearing cap. Torque the cap bolts to
specifications.
10. If the thrust bearing cap (No. 3 main
bearing) has been removed, install it
as follows:
Lubricate the journal with engine oil
and install the thrust bearing cap with
the bolts finger-tight. Pry the crankshaft
forward against the thrust surface of the
upper half of the bearing (Fig. 39). 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. Torque the
cap bolts to specifications.

The connecting rod bearings are
selective fit. Refer to procedures under
Fitting Main and Connecting Rod
Bearings in Part 21-01.
Removal
1. Drain the crankcase. Remove the oil
level dipstick. Remove the oil pan
and related parts.
2. Remove the oil pump inlet tube
assembly and the oil pump.
3. 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.
Installation
1. Be sure the bearing inserts and the
bearing bore in the connecting rod
and cap are clean. Foreign material
under the inserts will distort the
bearing and cause a failure.
2. Clean the crankshaft journal.
3. Install the bearing inserts in the
connecting rod and cap with the

HOLD CRANKSHAFT
FORWARD

PRY CRANKSHAFT FORWAR

FIG. 39 Aligning Thrust Bearing

A2879-A
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tangs fitting in the slots provided.
4. Pull the connecting rod assembly
down firmly on the crankshaft
journal.
5. Select fit the bearing following
procedures under Fitting Main and
Connecting Rod Bearings in Part
21-01.
6. After the bearing has been fitted,
clean and apply a light coat of engine
oil to the journal and bearings.
Install the connecting rod cap.
Tighten the nuts to specifications.
7. Clean the oil pump inlet tube screen.
Prime the pump by filling the inlet
opening with oil and rotate the
pump shaft until oil emerges from
the outlet opening. Install the oil
pump and the inlet tube assembly.
8. Position the oil pan gaskets on the
oil pan. Position the oil pan front
seal on the cylinder front cover.
Position the oil pan rear seal on the
rear main bearing cap. Install the oil
pan and related parts. Install the oil
level dipstick.
9. Fill the crankcase. 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 the
crankcase. 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 the cylinder
bores as follows:
Turn the crankshaft until the piston
to be removed is at the bottom of its
travel and place a cloth on the piston
head to collect the cuttings. Remove any
ridge and/or deposits from the upper
end of the cylinder bores. Remove the
cylinder ridge with a ridge cutter.
Follow the instructions furnished by the
tool manufacturers. Never cut into the
ring travel area in excess of 1/32 inch
when removing ridges.
3. Make sure all connecting rod caps
are marked so that they can be
installed in their original positions.
4. Turn the crankshaft until the
connecting rod being removed is
down.
5. Remove the connecting rod nuts and
cap.
6. Push the connecting rod and piston
assembly out the top of the cylinder
with the handle end of a hammer.
Avoid damage to the crankshaft
journal or the cylinder wall when
removing the piston and rod.
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7. Remove the bearing inserts from the
connecting rod and cap.
8. Install the cap on the connecting rod
from which it was removed.
Installation
1. If new piston rings are to be
installed, remove the cylinder wall
glaze. Follow the instructions of the
tool manufacturer.
2. Oil the piston rings, pistons and
cylinder walls with light engine oil.
Be sure to install the pistons in the
same cylinders from which they
were removed or to which they were
fitted. The 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 transposed
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.
3. Make sure the ring gaps are properly
spaced around the circumference of
the piston (Fig. 40).
OIL RING SPACER
OIL RING
SEGMENT

COMPRESSION RING

—

Piston

Ring Compressor

NOTCH TO FRONT OF ENGINE

A2870-A

FIG. 41 Installing Piston

6. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings.
7. Turn the crankshaft throw to the
bottom of its stroke. Push the piston
all t h e way down u n t i l t h e
connecting rod bearing seats on the
crankshaft journal.
8. Install the connecting rod cap.
Tighten the nuts to specifications.
9. After the piston and connecting rod
assemblies have been installed,
check the side clearance between the
connecting rods on each crankshaft
journal (Fig. 42).

COMPRESSION RING

FRONT OF ENGINE

A2811-A

FIG. 40 Piston Ring Spacing
A2871-A

4. Install a piston ring compressor on
the piston and push the piston in
with a hammer handle until it is
slightly below the top of the cylinder
(Fig. 41). Be sure to guide the
connecting rods to avoid damaging
the crankshaft journals. Install the
piston with the indentation notch in
the piston head toward the front of
the engine.
5. Check the clearance of each bearing
following the procedure under
Fitting Main and Connecting Rod
Bearings in Part 21-01.

FIG. 42 Checking Connecting Rod
Side Clearance

10. Disassemble, clean, and assemble
the oil pump. Clean the oil pump
inlet tube screen and the oil pan and
block gasket surfaces.
11. Prime the oil pump by filling either
the inlet port or outlet port with
engine oil and rotating the pump
shaft to distribute the oil within the
housing. Install the oil pump and the
oil pan.
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12. Install the cylinder heads following
procedures under Cylinder Head
Installation.
13. Install the intake manifold following
procedures under Intake Manifold
Installation.
14. Fill and bleed the cooling system.
Fill the crankcase with the proper
grade and quantity of engine oil.
15. Start the engine and check and
adjust the ignition timing. Connect
the distributor vacuum hoses at the
carburetor.
16. Operate the engine at fast idle and
check for oil and coolant leaks.
When the engine temperature has
stabilized adjust the engine idle
speed and idle fuel mixture.
17. Install the air cleaner and intake
duct assembly.
18. Connect the automatic choke heat
chamber air inlet hose.

2.

3.

4.
5.

CRANKSHAFT

The crankshaft and related parts are
shown in Fig. 43.
6.

Removal

1. With engine removed from vehicle
and placed on a work stand,
disconnect the spark plug wires at
the spark plugs and remove the
wires from the ignition harness

brackets on the valve rocker arm
covers. Disconnect the coil to
distributor high tension lead at the
coil. Remove the distributor cap and
spark plug wire assembly. Remove
the spark plugs to allow easy
rotation of the crankshaft.
Remove the fuel pump and oil filter.
Slide the water pump by-pass hose
clamp toward the water pump.
Remove the a l t e r n a t o r and
mounting brackets.
Remove the crankshaft pulley from
the crankshaft vibration damper (if
so equipped). Remove the cap screw
and washer from the end of the
crankshaft. Install the puller on the
crankshaft vibration damper (Fig.
25) 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 as detailed
under Cylinder Front Cover and
Timing Chain Removal.
Invert the engine on the work stand.
Remove the clutch pressure plate
and disc ( m a n u a 1 - s h i f t
transmission). Remove the flywheel
and engine rear cover plate. Remove
the oil pan and gasket. Remove the

MAfN BEARING INSERT:

CRANKSHAFT
6303
CRANKSHAFT SPROCKET
KEY
6306 \
372890-S
FRONT OIL SLINGER>
63)0.

WASHER
5378

DAMPER
6316 or 6A329
PULLEY
6312

MAIN BEARING
CAPS

A 2878-D

FIG. 43 Crankshaft and Related Parts
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oil pump.
7. 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, and remove the
bearing cap. Push the connecting rod
and piston assembly up into the
cylinder. Repeat this procedure until all
the connecting rod bearing caps are
removed.
8. Remove the main bearing caps.
9. Carefully lift the crankshaft out of
the block so that the thrust bearing
surfaces are not damaged. Handle
the crankshaft with care to avoid
possible fracture or damage to the
finished surfaces.

To refmish journals, dress minor
imperfections, etc., refer to Part 21-01
for instructions.
Installation
1. Remove the rear journal oil seal
from the block and rear main
bearing cap.
2. Remove the main bearing inserts
from the block and bearing caps.
3. Remove the connecting rod bearing
inserts from the connecting rods and
caps.
4. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the
bearing inserts and bearing bores are
clean. Foreign material under the
inserts will distort the bearing and
cause a failure.
5. Place the upper main bearing inserts
in position in the bores with the tang
fitting in the slot provided.
6. Install the lower main bearing
inserts in the bearing caps.
7. Clean the rear journal oil seal groove
and the mating surfaces of the block
and rear main bearing cap. Remove
the oil seal retainer pin from the rear
main bearing seal groove, if so
equipped. The retainer pin is not
used with a split lip seal.
8. Dip the lip seal halves in clean
engine oil. Carefully install the seal
halves in the block and rear main
bearing cap with the undercut sides
of the seal toward the FRONT of the
engine (Fig. 37) and approximately
3/8 inch protruding above the
partial surface.
9. Carefully lower the crankshaft into
place. Be careful not to damage the
bearing surfaces.
10. Check the clearance of each main
bearing following the procedure
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
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11. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings. Install the
rear main bearing cap by following
steps 7 thru 9 under Main Bearing
Installation. Install all the bearing
caps, except the thrust bearing cap
(No. 3 bearing). Be sure that the
main bearing caps are installed in
their original locations. Torque the
bearing cap bolts to specifications.
12. Install the thrust bearing cap with
the bolts finger-tight.
13. Pry the crankshaft forward against
the thrust surface of the upper half
of the bearing (Fig. 39).
14. Hold the crankshaft forward and
pry the thrust bearing cap to the
rear. This will align the thrust
surfaces of both halves of the
bearing.
15. Retain the forward pressure on the
crankshaft. Tighten the cap bolts to
specifications.
16. Force the crankshaft toward the rear
of the engine.
17. Check the crankshaft end play (refer
to Part 21-01).
18. Install new bearing inserts in the
connecting rods and caps. Check the
clearance of each bearing following
the procedure under Fitting Main
and Connecting Rod Bearings in
Part 21-01.
19. After the connecting rod bearings
have been fitted, apply a light coat of
engine oil to the journals and
bearings.
20. Turn the crankshaft throw to the
bottom of its stroke. Push the piston
all the way down until the rod
bearing seats on the crankshaft
journal.
21. Install the connecting rod cap.
Torque the nuts to specifications.
22. After the piston and connecting rod
assemblies have been installed,
check the side clearance between the
c o n n e c t i n g rods and each
connecting rod crankshaft journal
(Fig. 42).
23. Install the timing chain and
sprockets, cylinder front cover and
crankshaft pulley and adapter,
following steps 1 thru 9 under
Cylinder Front Cover and Timing
Chain Installation.
24. Coat the threads of the flywheel
attaching bolts with oil-resistant
sealer. Position the flywheel on the
crankshaft flange. Install and torque
the bolts to specifications.
On a flywheel for a manual-shift
transmission, use Tool 6392-N to locate
the clutch disc. Install the pressure
plate. Tighten the attaching bolts.
25. Clean the oil pan, oil pump and oil
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pump screen. Prime the oil pump by
filling either the inlet or outlet port
with engine oil and rotating the
pump shaft to distribute oil within
the housing. Install the oil pump and
oil pan by following the procedures
under Oil Pan and Oil Pump
Installations.
26. Install the oil filter, fuel pump and
connect the fuel lines. Install the
alternator, shield and mounting
bracket.
27. Install the spark plugs, distributor
cap and spark plug wires. Connect
the spark plug wires and high
tension lead.
28. Install the engine in the vehicle.
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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 if from
turning.
5. Repeat the procedure for each
bearing. To remove the front
bearing, install the puller screw from
the rear of the cylinder block.
Installation
Camshaft bearings are available prefinished to size for standard and 0.015inch undersize journal diameters. The
bearings are not interchangeable from
one bore to another.
1. Position the new bearings at the
bearing bores with the oil holes
aligned, and press them in place with
the tool shown in Fig. 44. Be sure to
center the pulling plate and puller
screw to avoid damage to the
bearing. Failure to use the correct
expanding collet can cause severe
bearing damage. Be sure the front
bearing is installed the specified
distance below the front face of the
cylinder block (Fig. 45).
2. Install the bore plug as detailed in
Part 21-01.
3. Install the camshaft, crankshaft,

CAMSHAFT BEARING
Removal
1. Remove the camshaft, flywheel and
crankshaft, following the
appropriate procedures in Section 4
and Section 5. Push the pistons to
the top of the cylinders.
2. Remove the camshaft rear bearing
bore plug. Remove the camshaft
bearings (Fig. 44).
3. Select the proper size expanding
collet and back-up nut and assemble
on the expanding mandrel. With the
expanding collet collapsed, install
the collet assembly in the camshaft
bearing, and tighten the back-up nut
on the expanding mandrel until the
collet fits the camshaft bearing.

DETAIL-1,-2 or -3
EXPANDING COLLET
DETAIL-l,-2or -3
BACK-UP NUT

THRUST BEARING
DETAIL-8
PULLING NUT

I

CAMSHAFT BEARING (LOOSE

DETAIL-5
PULLER SCREW

DETAIL-6or-7
DETAIL-4
PULLING PLATE

PULLER SCREW EXTENSION

Tool-T65L-625Q.A

A2813-A

FIG. 44 Camshaft Bearing Replacement
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INSTALL FRONT BEARING TO SPECIFIED
DIMENSION BELOW FRONT FACE OF BLOCK

clearances as a part of Camshaft
Bearing Replacement. Install the
engine in the vehicle.
OIL FILTER

The oil filter assembly is shown in
Fig. 46.

FILTER ELEMENT
/ 6731

A2880-A

FIG. 45 Camshaft Front Bearing
Measurement

flywheel and related parts, following
the appropriate procedures in this
Section, except do not check
connecting rod and main bearing

ADAPTER FITTING
6890
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Removal
1. Place a drip pan under the filter.
Unscrew the filter from the adapter
fitting and clean the adapter recess.
Installation
1. Coat the gasket on a new filter with
oil. Place the new filter in position
on the adapter fitting. Hand tighten
the filter until the gasket contacts
the adapter face, and then advance it
1/2 turn.
2. Operate the engine at fast idle, and
check for oil leaks. If oil leaks are
evident, perform the necessary
repairs to correct leakage. Check the
oil level and fill the crankcase if
necessary.

A3704-B

FIG. 46 Cartridge-Type Oil Filter

DISASSEMBLY AND ASSEMBLY
When installing nuts or bolts that
must be torqued (refer to Section 9 for
torque specifications), oil the threads
with light weight engine oil. Do not oil
threads that require oil-resistant or
water-resistant sealer.

ENGINE

8. Loosen the valve rocker arm stud
nuts so that the valve rocker arms
can be rotated to the side. Remove
the valve push rods in sequence and
put them in a rack or holder so that
they can be installed in their original
position.
9. Using a magnet, remove the valve
lifters and place them in a rack so
that they can be installed in their
original bores (Fig. 24).

Disassembly
1. Install the engine on the work stand.
2. Remove the distributor cap, coil
high tension wire and spark plug
wires as an assembly.
3. Disconnect the distributor vacuum
hoses from the distributor. Remove
the carburetor fuel inlet line and fuel
pump and outlet line. Remove the
fuel pump and discard the gasket.
Remove the oil filter and adapter.
4. Slide the clamp on the water pump
by-pass hose toward the water
pump. Remove the automatic choke
heat tube.
5. Remove the valve rocker arm covers
and the crankcase ventilating
system.
6. Remove the alternator mounting
brackets. Remove the ignition coil.
Remove the distributor hold-down
bolt and remove the distributor.
7. Remove the intake manifold
attaching bolts. Raise the manifold
and carefully remove it from the
engine. Discard the intake manifold
gaskets and seals.

If the valve lifters are stuck in their
bores by excessive varnish, etc., it may
be necessary to use a plier-type tool
(T52T-65OO-DJD or 6500-D) or a
clawtype 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. The internal
parts of each hydraulic valve lifter
assembly are matched sets. Do not
intermix the parts. Keep the assemblies
intact until they are to be cleaned.
10. Remove the exhaust manifolds and
the spark plugs.
11. Install the cylinder head holding
fixtures (Fig. 20). Remove the
cylinder head bolts and lift the
cylinder heads off the block. Discard
the cylinder head gaskets.
12. Remove the crankshaft pulley from
the crankshaft vibration damper.
Remove the cap screw and washer
from the end of the crankshaft.
Install the puller on the crankshaft
vibration damper (Fig. 25) and
remove the vibration damper.

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

13. Remove the oil pan to cylinder front
cover attaching bolts. Remove the
cylinder front cover attaching
screws. Remove the cylinder front
cover and water pump as an
assembly. Discard the gasket and
remove the crankshaft front oil
slinger.
14. Check the timing chain deflection.
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.
Remove the crankshaft sprocket
key.
15. Remove any ridge and/or carbon
deposits from the upper end of the
cylinder bores. Move the piston to
the bottom of its travel and place a
cloth on the piston head to collect
the cuttings. Remove the cylinder
ridge with aridgecutter. Follow the
instructions furnished by the tool
manufacturer. Never cut into the
ring travel area in excess of 1/32
inch when removing ridges.
After the ridge has been removed,
remove the cutter from the cylinder
bore.
16. On a flywheel for a manualshift
transmission, remove the clutch
pressure plate and disc.
17. Remove theflywheeland rear cover
plate. Remove the clutch pilot
bushing (Fig. 33).
18. Invert the engine. Remove the oil
pan and discard the gaskets and
seals.
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19. Remove the oil pump and inlet tube
as an assembly. Remove the
intermediate drive shaft. Discard the
oil pump gasket.
20. Make sure all connecting rods and
caps are marked so that they can be
installed in their original locations.
Turn the crankshaft until the
connecting rod being removed is
down. Remove the rod cap.
21. Push the connecting rod and piston
assembly out of the top of the
cylinder with the handle end of a
hammer. Avoid damage to the
connecting rod journal or the
cylinder wall when removing the
piston and rod.
22. Remove the bearing inserts from the
connecting rods and caps. Install the
rod caps on the connecting rods
from which they were removed.
23. Remove the main bearing caps.
24. Carefully lift the crankshaft out of
the cylinder block so that the thrust
bearing surfaces are not damaged.
Handle the crankshaft with care to
avoid possible fracture or damage to
the finished surfaces.
25. Remove the rear journal oil seal
from the block and rear bearing cap.
26. Remove the main bearing inserts
from the block and bearing caps.
Install the main bearing caps in their
original positions.
27. Remove the camshaft thrust plate.
Carefully remove the camshaft by
pulling it toward the front of the
engine. Use caution to avoid
damaging the journals and lobes.
28. Remove the camshaft rear bearing
bore plug. Remove the camshaft
bearings (Fig. 44).
Assembly
If the cylinder block is to be
replaced, transfer the cylinder head
dowels and cylinder block drain plugs to
the new cylinder block and start the
assembly procedures with step number
5.
1. If the original cylinder block is used,
remove the glaze from the cylinder
bores by following the instructions
in Part 21-01.
2. Invert the engine on the work stand.
3. Position the new camshaft bearings
at the bearing bores with the oil
holes aligned, and press them in
place with the tool shown in Fig. 44.
Be sure the camshaft front bearing
is installed the specified distance
below the front face of the cylinder
block.
4. Install the bore plug as detailed in
Part 21-01.
5. Oil the camshaft journals with heavy
engine oil SE and apply Lubriplate
or equivalent to all lobes, and then
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carefully slide it through the
bearings. Install the camshaft thrust
plate with groove towards engine
block, and then check camshaft end
play as shown in Part 21-01.
6. Clean the rear journal oil seal groove
and the mating surfaces of the block
and rear main bearing cap. Remove
the seal retaining pin from the seal
groove in the bearing cap, if so
equipped. The pin is not used with
the split lip seal.
7. Dip the lip seals in clean engine oil.
Carefully install the seal halves in
the block and rear main bearing cap
with the undercut side of the seal
toward the FRONT of the engine
(Fig. 37) and approximately 3/8
inch protruding above the parting
surface.
8. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the
bearing inserts and bearing bores are
clean. Foreign material under the
inserts will distort the bearing and
cause a failure.
Place the upper main bearing inserts
in position in the bore with the tang
fitting in the slot provided.
9. Install the lower main bearing
inserts in the bearing caps.
10. Carefully lower the crankshaft into
place. Be careful not to damage the
bearing surfaces.
11. Check the clearance of each main
bearing following procedures under
Fitting Main and Connecting Rod
Bearings in Part 21-01.
12. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings.
13. Apply a thin coating of oil-resistant
sealer to the rear main bearing cap at
the rear of the top mating surface
(Fig. 38). Do not apply sealer to the
area forward of the oil slinger
groove. Install the rear main bearing
Install the rear main bearing cap and
the remainder of the caps, except the
thrust bearing cap (No. 3 bearing). Be
sure that the main bearing caps are
installed in their original positions.
Tighten the bearing cap bolts to
specifications.
14. Install the thrust bearing cap and
check crankshaft end play by
following steps 12 thru 17 under
Crankshaft Installation.
15. Turn the engine on the work stand
so that the front end is up.
16. Install the pistons and connecting
rods by following steps 1 thru 10
under Piston and Connecting Rod
Installation.
17. Position the sprockets and timing
c h a i n on t h e c a m s h a f t and
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crankshaft (Fig. 27). Be sure the
timing marks on the sprockets are
positioned as shown in Fig 26.
18. Lubricate the timing chain and
sprockets with engine oil.
19. Install the fuel pump eccentric,
washer and camshaft sprocket cap
screw. Torque the sprocket cap
screw to specifications. Install the
crankshaft front oil slinger (Fig. 28).
20. Clean the cylinder front cover and
the cylinder block gasket surfaces.
Install a new crankshaft front oil
seal (Fig. 31).
21. Coat the gasket surface of the block
and cover and the cover boll; threads
with oil-resistant sealer. Position a
new gasket on the block.
22. Install the alignment pilot tool on
the cylinder front cover so that the
keyway in the pilot aligns with the
key in the crankshaft. Position the
cover (and water pump and pilot
over the end of the crankshaft and
against the block) (Fig. 29).
23. Install the cylinder front cover
screws finger-tight. While pushing
in on the pilot, tighten the cover
bolts to specifications. Remove the
pilot.
24. Lubricate the crankshaft with a
white lead and oil mixture and apply
Lubriplate to the oil seal rubbing
surface of the vibration damper
inner hub to prevent damage to the
oil seal.
25. Line up the crankshaft vibration
damper keyway with the key on the
crankshaft, and then install the
vibration damper on the crankshaft
(Fig. 30). Install the damper cap
screw and washer, and torque the
screw to specifications. Install the
crankshaft pulley.
26. Invert the engine on the work stand.
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.
27. With the stop properly positioned,
insert the intermediate drive shaft
into the oil pump.
28. Prime the oil pump by filling either
the inlet or outlet port with engine
oil. Rotate the pump shaft to
distribute the oil within the pump
body.
29. Position a new gasket on the pump
housing and 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
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the intermediate shaft into a new
position. Tighten the oil pump
attaching screws to specifications.
30. Clean the gasket surfaces of the
block and oil pan. Coat the block
surface and the oil pan gasket
surface with sealer. Position new
gaskets on the block and position a
new seal on the cylinder front cover
and rear main bearing cap. Make
sure the tabs on the seal are over the
oil pan gasket. Install the attaching
screws and tighten them from the
center outward to specifications
(one screw secures the fuel line
bracket).
31. Using a new gasket install the fuel
pump. Tighten the bolts alternately
and evenly to specifications.
32. Turn the engine on the work stand
so that the top of the engine is up.
33. Clean the cylinder head and block
gasket surfaces. Install the head
gasket over the cylinder head
dowels. Do not apply sealer to the
head gasket surfaces.
34. Place the cylinder head on the
engine, then remove the holding
fixtures. Coat the head bolt threads
with water-resistant sealer, and then
install the bolts.
35. The cylinder head bolt tightening
procedure is performed in three
progressive steps. Tighten bolts in
sequence (Fig. 21) to specifications.
When cylinder head bolts have been
tightened following this procedure,
it is not necessary to retorque the
bolts after extended operation.
However, the bolts may be checked
and retorqued, if desired.
36. Coat the cylinder head mating
surfaces of the exhaust manifold
with a light film of graphite grease.
Position new gaskets on the muffler
inlet pipe.
37. Position the exhaust manifolds on
the cylinder heads and install the
attaching bolts and flat washers.
Tighten the attaching bolts to
specifications, working from the
center to the ends.
38. Install the spark plugs.
39. Use the hydraulic valve lifter
leakdown tester (Part 21-01) to fill
the lifters with test fluid. Lubricate
the lifters and bores with heavy
engine oil MS to provide initial
lubrication. Place each lifter in the
bore from which it was removed.
40. Install the push rods in their original
positions. Apply Lubriplate or
equivalent over the valve stem tips.
Lubricate the rocker arms and
fulcrum seats with heavy engine oil
MS and install the rocker arms over
the push rods.
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Perform a valve c l e a r a n c e
adjustment as outlined under Valve
Clearance Adjustment-Hydraulic Valve
Lifters.
41. Clean the mating surfaces of the
intake manifold, cylinder heads and
cylinder block.
42. Coat the cylinder block seal surfaces
with quick setting adhesive.
43. Position new seals on the cylinder
block and new gaskets on the
cylinder heads with the gaskets
interlocked with the seal tabs. Apply
non-hardening sealer at the four
junction points of the seals and
gaskets. Be sure the holes in the
gaskets are aligned with the holes in
the cylinder heads.
44. Carefully lower the intake manifold
on the cylinder block and cylinder
heads. After the intake manifold is
in place, run a finger 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.
45. Be sure the holes in the manifold
gaskets and manifold are in
alignment. Install the intake
manifold attaching bolts and nuts.
Tighten the intake manifold bolts
and nuts to specifications (Figs. 17
and 18). After completing the
remaining assembly steps, operate
the engine until it reaches normal
operating temperature, then
retorque the manifold bolts in
sequence to specifications.
46. Install the water pump bypass hose
on the coolant outlet housing. Slide
the clamp into position and tighten
the clamp.
47. Rotate the crankshaft until the No.
1 p i s t o n is on T D C of t h e
compression stroke, then position
the distributor in the block with the
rotor at the No. 1 firing position and
the points open. Install the hold
down clamp.
48. Install the ignition coil. Position and
install the alternator mounting
bracket.
49. 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.
50. Position the covers on the cylinder
heads. Make sure the gasket seats
evenly all around the head. Install
the bolts. The cover is tightened in
two steps. Torque the bolts to
specifications. Two minutes later,
torque the bolts to the same
specifications.
51. Install the crankcase ventilation

system.
52. Install the automatic choke heat
tube. Install the distributor cap.
Position the spark plug wires in the
brackets on the valve rocker arm
covers. Connect the spark plug wires
and the coil wire.
53. Connect the carburetor fuel inlet
line and fuel pump outlet line.
54. Install the oil filter adapter. Clean
the oil filter gasket surface. Coat the
gasket on the filter with oil. Place
the filter in position on the adapter
fitting.Hand tighten the filter until
the gasket contacts the adapter face,
then advance it 1/2 turn.
55. Install the clutch pilot service
bearing (Fig. 34). Coat the threads
of the flywheel attaching bolts with
oil-resistant sealer. Position the rear
cover plate on the block and the
flywheel on the crankshaft flange.
Install and torque the bolts to
specifications.
56. On a flywheel for a manualshift
transmission, use tool T58P-7563A
to locate the clutch disc. Install the
pressure plate.
57. Install the engine in the vehicle. Fill
and bleed the cooling system. Fill
the crankcase with the proper grade
and quantity of engine oil.
58. Operate the engine and check for oil
and coolant leaks. Check and adjust
the ignition timing. Connect the
distributor vacuum hose to the
d i s t r i b u t o r . Retorque intake
manifold bolts to specifications.
59. Adjust the engine idle speed, fuel
mixture and anti-stall dashpot (if
applicable). Adjust the transmission
throttle linkage.
CYLINDER HEAD
Disassembly
1. On 302-2V engines, remove the
exhaust valve stem caps.
2. Remove the exhaust manifolds (if
required) and the spark plugs.
3. Clean the carbon out of the cylinder
head combustion chambers before
removing the valves.
4. Compress the valve springs (Fig.
47). Remove the spring retainer
locks and release the spring.
5. Remove the sleeve, spring retainer,
spring, stem seal and valve. Discard
the valve stem seals. Identify all
valve parts.
6. Clean, inspect and repair the
cylinder head as required, or
transfer all usable parts to a new
cylinder head.
Assembly
All valves, valve stems and valve
guides are to be lubricated with heavy
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Valve Spring
Compressor

cylinder head spring pad to the
underside of the spring retainer with
dividers (Fig. 49). 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.
UNDERSIDE OF SPRING RETAINER

plunger to fully release lock ring.
2. Remove the push rod cup, metering
valve (disc) plunger and spring.
3. Remove the plunger assembly, the
check valve and the check valve
retainer and plunger spring.
Carefully remove the plunger
spring, the check valve retainer and,
the check valve disc from the
plunger.
Assembly
Type I hydraulic lifter assembly is
shown in Fig. 50.

PUSH ROD

METERING VALVE
CHECK VALVE

IA2855-B
CHECK VALVE SPRING

FIG. 4 7 Compressing Valve Spring
PLUNGER SPRING

oil SE. The valve tips are to have
Lubriplate or equivalent applied. The
lubricant is to be applied before
installation.
1. Install each valve (Fig 48) in the port
frbm which it was removed or to
which it was fitted.
2. Install the valve stem seal and valve
over the valve and then install the
spring retainer. Compress the spring
and install the sleeve, if so equipped,
and retainer locks (Fig. 48).
3. Measure the assembled height of the
valve spring from the surface of the

LOCKS
6518
RETAINER
6514 v

\

/ T * W - . SLEEVE

W

6517

BODY

PLUNGER

A2857-B

FIG. 49 Valve Spring Assembled
Height

Do not install the spacers unless
necessary. Use of spacers in excess
of recommendations will result in
overstressing the valve springs and
overloading the camshaft lobes
which could lead to spring breakage
and/or worn camshaft lobes.
4. Install the exhaust manifolds (if
removed) and the spark plugs.

EXHAUST
VALVE
6506

The internal parts of each hydraulic
valve lifter assembly are matched
sets. Do not intermix the parts.
Keep the assemblies intact until
they are to be cleaned. The
disassembly and assembly
procedures for Types I and II valve
lifters are different. Valve lifters
should always be tested after
assembly; refer to the test
procedures covered in Part 2101.

Q

INTAKE
VALVE
6507

A3307-B

FIG. 48 Valve Assembly—302-2V
and 351-W Engines

A2867-A

FIG. 50 Type I Hydraulic Valve
Lifter Assembly

VALVE LIFTER

EXHAUST
VALVE
STEM w

CHECK VALVE
RETAINER

SURFACE OF SPRING PAD

TYPE I

Disassembly
Disassemble and assemble each lifter
separately. Identify the lifter assemblies
so they can be installed in their original
bores.
1. Grasp the lock ring with needle nose
pliers to release it from the groove. It
may be necessary to depress the

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 and
push the retainer down into place on
the plunger.
4. Place the plunger spring, and then
the plunger (open end up) into the
lifter body.
5. Position the metering valve (disc) in
the plunger, and then place the push
rod cup in the plunger.
6. Depress the plunger, and position
the closed end of the lock ring in the
groove of the lifter body. With the
plunger still depressed, position the
open ends of the lock ring in the
groove. Release the plunger, and
then depress it again to fully seat the
lock ring.
7. Use the hydraulic valve lifter
leakdown tester (Part 21-01) to fill
the lifters with test fluid.
TYPE II

Disassembly
Each valve lifter is a matched assembly.
If parts of one lifter are intermixed with
those of another, improper valve
operation may result. Disassemble and
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assemble each lifter separately. Keep
the lifter assemblies in proper sequence
so they can be installed in their original
bores.
1. Grasp the lock ring with needle nose
pliers to release it from the groove. It
may be necessary to depress the
plunger to fully release lock ring.
2. Remove the push rod cup.
3. Remove the plunger assembly, the
check valve and the check valve
r e t a i n e r and plunger spring.
Carefully remove the plunger
spring, the check valve retainer and
the check valve ball and spring from
the plunger.
Assembly
Type II hydraulic lifter assembly is
shown in Fig. 51.

OIL PUMP
Disassembly
1. Remove the oil inlet tube from the
oil pump and remove the gasket.
2. Remove the cover attaching screws,
then remove the cover. Remove the
inner rotor and shaft assembly, then
remove the outer race.
3. Drill a small hole and insert a selfthreading 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
Fig. 52.

^ • - C . .
//^vl
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with the same rod and installation in
the same cylinders from which they
were removed.
3. Remove the piston rings. Using an
Arbor Press and the tool shown in
Fig. 53 press the piston pin from the
piston and connecting rod.

Press Ram

GASKET-6626
V*"
GASKET--6659

*Q
P^

BODY

\

ASSEMBLY

JL
INSERT
TAPERED PILOT
IN PISTON PIN
FOR PIN REMOVAL

6A616

i
/
INLET TUBE

OIL RELIEF VALVE '-(
ASSEMBLY
f

ASSEMBLY
6622
ROTOR AND SHAFTASSEMBLY
6608

rJkg^*
i ^ I
U

IDENTIFICATION MARKS

LIFTER ASSEMBLY
6500

PLATE
6616
A 3505-A

Adapter Detail A - 3

f
«*

T68P-6I35-A
Cup Detail A-l

_
'

$
AI643-E
A3705-A

FIG. 52 Oil Pump Assembly

FIG. 53 Removing or Installing
Piston Pin

FIG. 51 Type II Hydraulic Valve
Lifter Assembly

1. Place the plunger on a clean work
surface (table or bench) in an
inverted position and center the
check valve ball and spring on it.
Carefully slide the check valve
retainer over the ball and spring and
down until it bottoms. Use every
precaution not to distort it in
anyway.
Place the plunger spring over the
check valve retainer.
2. Leaving the assembly in the inverted
position, slide the lifter body down
over the spring until it slightly
compresses the spring.
3. Position the combined assembly
right side up on the work surface
(table or bench).
4. Install the push rod cup. Depress the
cup and install the lock ring.
5. Use the hydraulic valve lifter
leakdown tester (Part 21-01) to fill
the lifters with test fluid.

INSERT THIS END
IN PISTON HOLE
FOR INSTALLATION

^

1. Oil all parts thoroughly.
2. 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 (identification mark) on
the outer race is facing outward and
on same side as identification mark
on rotor. The race rotor and shaft
and the outer race are serviced as an
assembly. One part should not be
replaced without replacing the
other.
Install the cover and torque the
cover attaching screws to specifications.
4. Position a new gasket and the oil
inlet tube on the oil pump and 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 assembly

Assembly
The piston, connecting rod and
related parts are shown in Fig. 54.
Check the fit of a new piston in the
cylinder bore before assembling the
piston and piston pin to the connecting
rod.
The piston pin bore of a connecting
rod and the diameter of the piston pin
must be within specifications. Refer to
specification at end of this part.
1. Apply a light coat of engine oil to all
parts. Assemble the piston to the
connecting rod with the cylinder
number side of the connecting rod
and the indentation notch in the
piston positioned as shown in Fig.
55.
On replacement connecting rods,
install the large chamfered side of the
connecting rod bearing bore towards the
crankshaft check; facing towards front
of engine on right bank rods, and facing
towards rear of engine on left bank rods.
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LOWER

RIGHT BANK

RING

LEFT BANK
ARROW TOWARD
FRONT OF ENGINE

NUMBERED SIDE OF ROD

A3706-A

FIG. 55 Correct Piston and Rod
Positions—302-2V
and 351-W Engines

A2872-A

FIG. 54 Piston, Connecting Rod and
Related Parts
2. Start the piston pin in the piston and
connecting rod (this may require a
very light tap with a mallet). Using
an arbor press, press the piston pin
through the piston and connecting
rod until the pin is centered in the
piston (Fig. 53).
3. Check the end gap of all piston rings
(Part 21-01). It must be within

specifications (Section 9). Follow
the instructions contained on the
piston ring package and install the
piston rings.
4. Check the ring side clearance of the
compression rings with a feeler
gauge inserted between the ring and
its lower land (Part 21-01). The
gauge should slide freely around the
entire ring circumference without
binding. Any wear that occurs will
form a step at the inner portion of
the lower land. If the lower lands
have high steps, the piston should be
replaced.
5. Be sure the bearing inserts and the
bearing bore in the connecting rod
and cap are clean. Foreign material
under the inserts will distort the
bearing and cause a failure. Install
the bearing inserts in the connecting
rod and cap with the tangs fitting in
the slots provided.
CYLINDER ASSEMBLY
Disassembly
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Follow steps 1 thru 14 and 17 thru
19 under Engine Disassembly. Remove
4 cylinder head dowels from the
cylinder block. Remove the cylinder
block drain plugs, and remove the
cylinder assembly from the work stand.
Assembly
Clean the gasket and seal surfaces of
all parts and assemblies.
Install the replacement cylinder
assembly on a work stand. Install the
cylinder block drain plugs and cylinder
head dowels. Transfer all parts removed
from the old cylinder assembly,
following the procedures in steps 20
thru 25 and 30 thru 60 under Engine
A s s e m b l y . C h e c k all a s s e m b l y
clearances and correct as necessary.

CYLINDER BLOCK
Before replacing a cylinder block,
determine if it is repairable, and make
the necessary repairs following the
procedures in Part 21-01.
Disassembly
Follow steps 1 thru 25, 28 and 29
under Engine Disassembly. Remove the
4 cylinder head dowels and the cylinder
block drain plugs from the cylinder
block. Remove the cylinder block from
the work stand.
Assembly
Install the replacement cylinder
block on the work stand. Install the
cylinder block drain plugs and cylinder
head dowels. Transfer the p a r t s
removed from the old cylinder block to
the new cylinder block by following
steps 5 and 7 thru 60 under Engine
Assembly.
Check all assembly clearances and
correct as necessary.
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GENERAL SPECIFICATIONS
Compression Pressure
Engine

Compression Ratio

Oil Pressure-Hot

PSI (Sea Level) @ Cranking

Bore and Stroke

Speed

Belt Tension
(Lbs.) (D

Firing Order

@2000 RPM

When checking compression,
302-2V

New

take the highest compres-

4.00 x 3.00

©

sion reading and compare it

40-60

1542 6378

45-65

1372 6548

140

to the lowest reading. The

©

351-W

Used

lowest reading must be

4.00x3.50

within 75% of the highest

110

(D All belts. Used belt is any in operation for 10 minutes.
(2) Information not available at time of printing.

CYLINDER HEAD

Combustion
Engine

Valve Guide

Valve

Bore Diameter

Seat Width

Chamber

(Standard

Volume

Intake and

Valve

Valve

Rocker

Gasket

Seat

Arrangement

Arm

Surface

Runout

(Front to

Stud Bore

Flatness

(Maximum)

Rear)

Dia. Std.

©

Valve
Seat
Angle

Exhaust

Intake

Exhaust)

0.003

Right
302-2V

56.7-59.7

351-W

inch

I-E-I-E-I-E-I-E
0.3433-

0.060-

0.060-

0.3443

0.080

0.080

45

J

0.0015
Left

58.9-61.9

0.3680-

1 n Any

0.3695

6 Inches
0.007

E-l-E-l-E-l-E-l

© H e a d Gasket Surface Finish R.M.S

Overall

60-150

VALVE ROCKER ARMS, PUSH RODS AND TAPPETS
Valve Push
Rocker Arm
Engine
Rod (Maximum

Standard

Valve Tappet Or Lifter
Clearance

Lift Ratio

Diameter

To Bore (T)

0.8740-

0.0007-

Measured at

0.8745

0.0027

1/16 Inch

Runout)

Collapsed Tappet Gap

Hydraulic Lifter
Leakdown Rate
5-50 Seconds

302-2V

Allowable

Desired

0.090-0.190

0.090-0.140

0.106-0.206

0.106-0.156

Maximum 0.015-

1.61:1
351-W

plunger travel
© W e a r Limit - 0.005
VALVE SPRINGS
Valve Spring Pressure
Lbs @ Specified Length

Engine
Pressure
302-2V

351-W

Wear Limit

76-84 @ 1.C9

68 @ 1.69

190-210 @ 1.31

171 @ 1.31

71-79 @ 1.790

64 @ 1.790

190-210 @ 1.340

171 @ 1.340

Valve Spring

Valve Spring

Valve Spring

Free Length

Assembled Heigh-.

Out-of-Square

Approximate

Pad to Retainer

(Maximum)

1.94

1-43/64-1-45/64

2.07

1-49/64-1-13/16

5/64 (0.078)

VALVES
Valve Stem
Valve Head

To Valve Guide
Engine
Intake

Exhaust

302-2V
0.0010-0.0027

0.0015.0.0032

351W
© W e a r Limit 0.0055

©

Valve
Face

Diameter

Clearance©

Angle

Intake

Exhaust

1.773-1.791

1.442-1.460

1.834-1.852

1.533-1.548

©
44°

Valve Face Runout - Maximum 0.002.

VALVES (Continued)
Valve Stem Diameter
Engine

302-2V
351W

Standard

0.003 Oversize

0.015 Oversize

Exhaust

0.3416-

0.3411-

0.3446-

0.3441-

0.3566-

0.3561-

0.3716-

0.3711-

0.3423

0.3418

0.3453

0.3448

0.3573

0.3568

0.3723

0.3718

Intake

Exhaust

Intake

Exhaust

0.030 Oversize

intake

Intake

Exhaust

CA130n A
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Theoretical

Lobe L i f t ®
Intake

Exhaust

Intake

Exhaust

302-2V

0.2303

0.2375

0.3707

0.3823

351-W

0.260

0.278

0.418

0.448-

Maximum allowable lobe lift loss (All engines)

0.005

DiameterStandard 0

Clearance

(3)

0.001-

0.50D

0.003

® Wear Limit - 0.006.
APPROXIMATE OIL PAN CAPACITIES®

302-2V

Bearing

Camshaft Journal

(2)

0.005-0.0055

CAMSHAFT (Continued)
Item

Bearing Clearance

End Play

(2) Wear Limit - 0.007.

Timing Chain Deflection
(Maximum)

Camshaft Journal to

Camshaft

Valve Lift

Engine

0
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Bearing

Item

3S1W

302-2V

Engine

U.S. Measure

alMe

351W

302-2V.351-W

5 Quarts

4 Qua -ts

(No 1)

• 2^805:2,0815

(No1)

2,0825-2.0835

(No 2)

2.0655-2.0665

'Camshaft

(No 2)

(No 3)

2.0505-2.0515

Bearings

(No 3)

2.0675-2.0685
2.0525-2.0535

(No 4)

2.0355-2,0365

Inside

(No 4)

ZQ375iQ385

(No 5)

.2.0205-2.0215

Diameter

(No 5)

2.0225-2.0235

(Noi)

0.0050-0.0200

1

0

Includes one quart with filter replacement

Camshaft Bearing
Location ( D

©Camshaft journal maximum runout

0.005

Camshaft journal maximum out-of-round

0.0005

(2) Distance in inches that the front edge of the bearing is installed towards the rear from the front
face of the cylinder block.
CYLINDER BLOCK

Engine

Cylinder Bore Diameter (DO)

302-2V

4.00044.0040

Lifter Bore Diameter

Main Bearing
Bore Diameter

Cylinder Block
Distributor Shaft
Bearing Bore Diameter

2.4412-2.4420

0.4525-0.4541

3.1922-3.1930

0.5155-0.5171

0.8752-0.8767
351-W

4.0000-4.0036

Maximum out-of-round
Wear Limit
Cylinder Bore Surface Finish RMS

. 0.001
. 0.005
. 15-35

Head Gasket
Surface Flatness (2)

Crankshaft To Rear
Face Of Block
Runout TIR Max

0.003 inch in any
6 inches or 0.006
inch overall

0.010

(2) Head Gasket Surface Finish RMS
Q) Maximum Taper
Wear Limit

.60-150
.. 0.001
..0.010

CRANKSHAFT AND FLYWHEEL

Engine

Main Bearing

Main Bearing

Journal

Journal Runout-

Diameter

0

0

Maximum (2)

302-2V

2.2482-2.2490

351-W

2.9994-3.0002

Main Bearing
Journal
Thrust Face
Runout

0.002

0.005

Main bearing journal out-of-round maximum 0.0004 (all engines)

Main Bearing
Journal

Main Bearing
Surface Finish

Journal

Taper Max
0.0003
Per Inch
(2) Wear Limit

Thrust
Bearing

-

RMS Maximum

Length

Journal

1.137-1.139

12

Thrust Face
35 Front
25 Rear

0.005

CRANKSHAFT AND FLYWHEEL (Continued)

Engine

Connecting Rod
Journal Diameter (2)

302-2V

2.1228-2.1236

351-W

Connecting Rod
Bearing Journal
Maximum Taper

Crankshaft Free
End Play 0

0.0004 Per Inch

0.004-0.008

Flywheel Ring Gear Lateral Runout
Transmission
Standard
Automatic

Flywheel Clutch
Face Runout

0.010

0.040
0.064

-

2.3103-2.3111

-

® Wear Limit-0.012
(2) Connecting rod journal out-of-round maximum 0.0004 (all engines).

OIL PUMP

Engine

Outer Race

Rotor-Type Oil

Drive Shaft

Pump Relief Valve

To Housing

Relief Valve

Rotor Assembly

Spring Tension

Bearing

Clearance

End Clearance

Lbs ©Specified Length

Clearance

302-2V

11.15-11.75 @ 1.704

351-W

18.2-20.2 @ 2.49

0.0015-0.0029

To Housing
(Radial
Clearance)

0.0015-0.0029

U.O01-0.004

0.006-0.01 :i

(JA1308-A1
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CRANKSHAFT BEARINGS
Connecting Rod Bearings
To Crankshaft Clearance
Desired
Allowable

Engine

302-2V

0.0008-0.0026

0.0008-0.0015

351-W
© 0 . 0 0 2 U.S. Thickness
(2)0.002 U.S. Thickness

Main Bearings
To Crankshaft Clearance
Desired
Allowable
No. 1 Bearing
No. 1 Bearing
0.0001-0.0020
0.0001
All Others
All Others
0.0005-0.0015
0.0005-0.0024
0.0008-0.0026
0.0008-0.0015

Wall Thickness
Standard 1
0.0572-0.0577

Wall Thickness
Standard©
No. 1 Bearing
0.0961-0.0966
All Others
0.0957-0.0962
0.0955-0.0958

Add 0.0010 to Standard Thickness
Add 0.0010 to Standard Thickness

CONNECTING ROD

Engine

302-2V
351-W

Piston Pin
Bore Or
Bushing
ID

Connecting
Rod Bearing
Bore Diameter

0.9104-0.9112

2.2390-2.2398

Connecting Rod
Alignment
Maximum Total
Difference©

Connecting
Rod Length
Center
To Center

0

5.0885-5.0915
5.9545-5.9575

©Connecting rod bearing bore maximum out-of-round and taper (All Engines)

Connecting Rod
Assembly
(Assembled To
Crankshaft)

Twist

Bend

Side
Clearance

Wear
Limit

0.012

0.004

0.010-0.020

0.023

0.0004

(2) Pin bushing and crankshaft bearing bore must be parallel and in the same vertical plane
within the specified total difference at ends of 8-inch long bar measured 4 inches on each
side of rod.
PISTON
Diameter©
Engine

Coded
Red

Coded
Blue

0.003
Oversize

3.99843.99964.00083023.9990
2V
4.0002
4.0014
3.99783.99904.00023513.9984
3.9996
4.0008
W
©Measured at the piston pin bore centerline at 90° to the pin bore.

Piston To
Cylinder
Bore
Clearance
0.00180.0026
0.00180.0026

Piston Pin
Bore
Diameter
0.91230.9126
0.91240.9127

Ring Groove Width

Upper Compression Ring
Lower Compression Ring
Oil Ring

0.080-0.081
0.080-0.081
0.1880-0.1890

PISTON PIN
Engine

Length

302-2V
351-W

3.010-3.040

Diameter
Standard

0.001 Oversize

0.9120-0.9123

0.9130-0.9133

To Connecting
Rod Clearance

To Piston
Clearance
0.0002-0.0004
0.003-0.0005

Interference Fit

PISTON RINGS
Engine
' 302-2 V
351-W
©Wear Limit

Ring Width
Compression Ring
Top
Bottom
0.0770.0770.078
0.078
0.006

Oil
Ring
Snug

Ring Gap Width
Compression Ring
Top
Bottom
0.0100.0100.020
.0.020

Oil
Ring©
0.0150.055

© S t e e l Rail

ENGINE SUPPORT TORQUE LIMITS-FT. LBS.
Item
Engine Front Supports
Insulator to Engine
Through-Bolt Nut
Mounting Bracket to Frame
Engine Rear Supports
Insulator to
Transmission
Insulator to Crossmember
Crossmember to Frame

Side Clearance ~
Compression Ring©
Top
Bottom
0.0020.0020.004
0.004

Montego and Torino

Mustang, Maverick, and Comet

35-60
20-30
20-35

35-60
35-50
No Frame Bracket

40-60

40-60

20-30

30-50

70-100

70-100©

35-60
20-30
20-37 (2)
Fir. Shft. Man. 17-32 (£>
Man. Trans. 40-60
Auto. Trans. 40-60
20-30 (3)
30-50
14-24 Maverick-Comet
10-20 Mustang

Ford and Meteor

©70-100-Locking threads use new bolt when replacing member

(2) Maverick-Comet

© Center-Bolt and Stud-Mustang

CA1308-B2
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TORQUE L I M I T S - F T LBS
Engine

Engine
Item

302-2V

Item

351-W

Cylinder Head Bolts

10-15

Oil Inlet Tube to Oil Pump

Step 1

50

85

Oil Pump Cover Plate

Step 2

60

95

Oil Filter Insert to Block

Step 3

65-72

105-112

Oil Pan to Cylinder

9-11 (5/16 x 18)

Block

7-9(1/4x20)

6-9
20-30

Oil Filter to Block

V2 turn more.

Cylinder Front Cover
23-25

Bolts
Exhaust Manifold

ip 94

12-15

Water Pump Bolts

12-15

Camshaft Sprocket to Camshaft

40-45

Camshaft Thrust Plate to Block

Bolts
Water Outlet Housing

10-15

Vibration Damper to Crankshaft

Distributor Vacuum Control Valve

15-18

Crankshaft Pulley to Vibration Damper

Flywheel to Crankshaft

75-85

Connecting Rod Nuts

Main Bearing Cap

9-12

RD 7(1

35-50
19-24

15-25

Oil Pump to Cylinder Block
EGR Valve to Carburetor Spacer

40-45

3-5

Fuel Pump to Cylinder Front Cover

Oil Pan Drain Plug

100-130

70-90

Valve Rocker Arm Cover

Bolts

20-30

With grease on gasket surface, hand-tighten
until gasket contacts adapte r face then tighten

Cartridge Type

Intake Manifold

351-W

302-2V

17-27

Rocker Arm Stud

17-23 Ft-Lbs After

22-32

Nut

Nut Contacts Shoulder

10-15

Alternator Pivot Bolt

45-57

TORQUE LIMITS FOR VARIOUS SIZE BOLTS-FT LBS
CAUTION: If any of the torque limits listed in this table disagree with any of those listed n the preceding tables, the limits in the preceding tables prevail.
Size (inches)

1/4-20

Torque (Ft-lbs)

6-9

5/16-18
12-18

3/8-16
22-32

7/16-14
40-55

1/2-13
55-80

9/1(3-18
85-120
CA1308-A3
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PART 21-22 351C and 400 CID V-8 Engines
Applies to Ford, Mercury, Meteor, Mustang, Cougar, Torino, Montego
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Removal and Installation
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22-03
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.
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DESCRIPTION
ENGINE

The 351-C V-8 engines (Fig. 1 )have
a piston displacement of 351 cubic
inches. The 400 V-8 engine has a piston
displacement of 400 cubic inches.
An engine identification tag is
located under the ignition coil bracket.
Refer to Part 21-01, for engine tag and
codes.

EXHAUST EMISSION CONTROL
SYSTEM

These engines use the Imco exhaust
emission control system to keep exhaust
gas contaminants at an acceptable level.
The Exhaust Gas Recirculation System
will be fully explained in Volume VI of
this Manual.
CRANKCASE VENTILATION
SYSTEM

The engine is equipped with a
positive closed-type crankcase
ventilation system directing the
crankcase vapors to the intake manifold.
A3286-A

FIG. 1 Left Front View—351-C and 400 Engines

ADJUSTMENTS
VALVE
CLEARANCE—HYDRAULIC
VALVE LIFTERS

The valve arrangement on the left
bank is E-I-E-I-E-I-E-I and on the right
bank is I-E-I-E-I-E-I-E.
The 0.060 inch shorter push rod or
a 0.060 inch longer push rod are
available for service to provide a means
of compensating for dimensional
changes in the valve mechanism. Refer
to the Master Parts List or the
specifications for the pertinent color
code.
Valve stem to valve rocker arm
c l e a r a n c e s h o u l d be w i t h i n
specifications with the hydraulic lifter
completely collapsed. Repeated valve

reconditioning operations (valve and/or
valve seat refacing) will decrease the
clearance to the point that if not
compensated for, the hydraulic valve
lifter will cease to function and the valve
will be held open.
To determine whether a shorter or a
longer push rod is necessary, make the
following check:
1. Disconnect the brown lead (I
terminal) and the red and blue lead
(S terminal) at the starter relay.
Install an auxiliary starter switch
between the battery and S terminals of
the Starter relay. Crank the engine with
the ignition switch OFF until the No. 1
piston is on TDC on the compression
stroke.

2. With the crankshaft in the positions
designated in Steps 3, 4 and 5,
position the hydraulic lifter
compressor tool on the rocker arm.
Slowly apply pressure to bleed down
the hydraulic lifter until the plunger
is completely bottomed (Fig. 2).
Hold the lifter in this position and
check the available clearance
between the rocker arm and the
valve stem tip with a feeler gauge.
If the clearance is less than
specifications, install an undersize push
rod. If the clearance is greater than
specifications, install an oversize push
rod.
3. With the No. 1 piston on TDC at the
end of the compression stroke,
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POSITION A in Fig. 3, check the
following valves:
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust
No. 8 Intake No. 7 Exhaust
After these valves have been
checked, rotate the crankshaft to
POSITION B in Fig. 3, and check
the following valves:
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
5. After these valves have been
checked, rotate the crankshaft to
POSITION C in Fig. 3 and check
the following valves:
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust

FIG. 2 Checking Valve Clearance

POSITION 1 - No. 1 at TDC at end of compression stroke.
POSITION 2 - Rotate the crankshaft 180 degrees (one half
revolution) clockwise from POSITION A.
POSITION 3 - Rotate the crankshaft 270 degrees (three
quarter revolution) clockwise from
POSITION 2.

With No. 1 at TDC at end of compression stroke
make a chalk mark at points 2 and 3 approximately
90 degrees apart.

A3234-B

FIG. 3 Position of Crankshaft for Checking Valve Clearance and Installing Rocker arms

REMOVAL AND INSTALLATION
When installing nuts or bolts that
must be torqued (refer to the end of this
Part for torque specifications), oil the
threads with light weight engine oil. Do
not oil threads that require oil-resistant
or water-resistant sealer.
ENGINE

Removal
1. Disconnect the battery, drain the
cooling system and remove the
hood.
2. Remove the air cleaner and intake
duct assembly.
3. Disconnect the upper radiator hose
at the engine and the lower hose at
the radiator. On vehicles equipped
with automatic transmission,

disconnect the oil cooler lines at the
radiator.
4. Remove the fan shroud attaching
bolts and position the shroud over
the fan. Remove the radiator and
shroud.
5. Remove the fan and spacer.
6. On vehicles equipped with air
conditioning, loosen the idler pulley
and remove the drive belt.
7. Loosen the alternator and remove
the drive belt.
8. On vehicles with power steering,
loosen and remove the power
steering pump drive belt.
9. Remove the water pump pulley.
10. On vehicles with power steering,
remove the power steering pump

brackets and position the pump out
of the way in an upright position to
prevent fluid loss.
11. On vehicles equipped with air
conditioning, isolate and remove the
compressor as outlined in Group 36.
12. Remove the alternator and bracket.
Position the alternator out of the
way. Disconnect the alternator
ground wire from the cylinder block.
13. Disconnect the heater hoses at the
block and water pump.
14. Remove the ground wires from the
cylinder block and right cylinder
head.
15. Disconnect the fuel line at the fuel
pump. Plug the fuel tank line.
Disconnect the vacuum lines at the
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rear of the intake manifold.
Disconnect vacuum control valve
hoses and wires on 351 CID engines
so equipped.
16. Disconnect the accelerator cable or
linkage at the carburetor and intake
manifold. Disconnect transmission
downshift linkage, if so equipped.
17. Disconnect the engine wire harness
at the ignition coil, remove the vacuum control valve on 400 CID engines
so equipped, water itemperature
sending unit and oil pressure
sending unit. Remove the wire loom
from the hold down clips.
18. Raise the vehicle and secure with
safety stands.
19. Disconnect the muffler inlet pipe at
the exhaust manifolds.
20. Disconnect the starter cable and
remove the starter.
21. Remove the engine front support
through bolts and the starter cable
clamp at the engine right front
support.
22. If equipped with a u t o m a t i c
transmission, remove the converter
inspection cover and disconnect the
flexplate from the converter.
Remove the downshift rod.
Remove the four lower converter
housing-to-engine block bolts and the
adaptor plate-to-converter housing bolt.
On vehicles equipped with a manual
transmission, disconnect the clutch
linkage from the cylinder block and
remove the four flywheel housing lower
bolts.
23. Lower the vehicle.
24. Remove the two upper converter or
flywheel housing bolts.
25. Attach engine lifting sling, Tool No.
T53L-3OO-A, and hoist to lifting
brackets at exhaust manifolds.
26. P o s i t i o n a j a c k u n d e r t h e
transmission.
27. Raise the engine slightly and
c a r e f u l l y p u l l it from t h e
transmission. Carefully lift the
e n g i n e o u t of t h e e n g i n e
compartment so that the rear cover
plate is not bent or components
damaged. Install the engine on a
work stand.
Installation
1. Attach engine lifting sling,Tool No.
T53L-3OO-A, and hoist to lifting
brackets at exhaust manifolds.
Remove engine from work stand.
2. Lower the engine carefully into the
engine compartment.
On a vehicle with an automatic
transmission, start the converter pilot
into the crankshaft.
On a vehicle with a manual-shift
transmission, start the transmission
main drive shaft into the clutch disc. It
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may be necessary to adjust the position
of the transmission in relation to the
engine if the input shaft will not enter
the clutch disc. If the engine hangs up
after the shaft enters, turn the
crankshaft slowly (transmission in gear)
until the shaft splines mesh with the
clutch disc splines.
3. Install the flywheel housing
upper bolts, making sure that the
dowels in the cylinder block engage
the flywheel housing. Remove the
jack from under the transmission.
4. Remove the lifting sling.
5. On a u t o m a t i c t r a n s m i s s i o n
equipped vehicles, position the
downshift rod on the transmission
and engine.
6. Raise the vehicle and secure with
safety stands.
7. On a vehicle with an automatic
transmission, position the
transmission linkage bracket and
install the remaining converter
housing bolts. Install the adapter
plate-to-converter housing bolt.
Install the converter-to-flywheel
nuts and install the inspection cover.
Connect the downshift rod on the
transmission.
On a vehicle with a manual
transmission, install the lower clutch
housing lower bolts and connect the
clutch linkage to the cylinder block.
8. Install the starter and connect the
cable.
9. Connect the muffler inlet pipes to
the exhaust manifolds.
10. Install the engine front support
through bolts and install the starter
cable clamp at the right front engine
support.
11. Lower the vehicle.
12. Connect the ground wire at the right
cylinder head. Install the engine
wire harness and connect it to the
ingnition coil, install the vacuum
control valve on 400 CID engines so
equipped, then install the water
temperature sending unit and oil
pressure sending unit.
13. Install the accelerator linkage and
connect the downshift rod, if so
equipped.
14. Connect the vacuum control valve
hoses and lines on 351 CID engines
so equipped. Connect the vacuum
lines at the rear of the intake
manifold. Connect the fuel tank line
at the fuel pump.
15. Connect the ground wire to the right
front of cylinder block. Connect the
heater hoses to the water pump and
cylinder block.
16. Install the alternator and bracket.
Connect the alternator ground wire
to the cylinder block.

17. On a vehicle with air conditioning,
i n s t a l l the air c o n d i t i o n i n g
compressor and brackets as outlined
in Group 36.
18. On a vehicle with power steering,
install the power steering pump and
brackets.
19. Install the water pump pulley, fan
and spacer. Install the drive belts on
their respective pulleys and adjust
the belt tension to specifications.
20. Position the fan shroud over the fan.
Install the radiator and connect the
upper and lower radiator hoses.
Install the fan shroud attaching
bolts.
21. Fill and bleed the cooling system.
Fill the crankcase with the proper
grade and quantity of oil. Adjust the
transmission downshift linkage, if so
equipped. Connect the battery.
22. Operate the engine at fast idle until
it reaches normal operating
temperature and check all gaskets
and hose connections for leaks.
Adjust ignition timing and idle
speed.
23. Install the air cleaner and intake
duct. Install and adjust the hood.
ENGINE FRONT SUPPORTS
Whenever self-locking mounting
bolts and nuts are removed, they must
be replaced with new self-locking bolts
and nuts.
The front supports are located on
each side of the cylinder block (Figs. 4
thru 6). The procedures given apply to
either a right or left installation.
Removal
1. Remove the fan shroud attaching
bolts. On Ford, Mercury and
Meteor 400 CID, remove the
transmission oil cooler inlet and
outlet lines from the retaining
bracket on the block.
2. Remove the through bolt and lock
nut attaching the insulator to the
insulator support bracket (No. 2
crossmember on Torino and
Montego) (Fig. 5). On Ford,
Mercury and Meteor 400 CID,
remove the nut and through bolt on
the opposite mount to prevent
distortion of the insulator.
3. Raise the engine slightly with a jack
and a wood block placed under the
oil pan.
4. Remove the engine insulator
assembly to cylinder block attaching
bolts and lock washers. Remove the
engine insulator assembly and heat
shield, if so equipped.
Installation

1. Position the engine insulator
assembly and heat shield, if so
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equipped, to the cylinder block and
install the attaching bolts and
lockwashers. Tighten the bolts to
specifications.
2. Lower the engine into position,
install the engine insulator assembly
to the support bracket (No. 2
crossmember on Torino and
Montego). Install the through bolt
and remove the jack and wood
block.
3. Install the engine insulator
assembly. Tighten the nut to
specifications. On Ford, Mercury
and Meteor 400 CID, install the
transmission oil cooler lines in the
retaining bracket on the cylinder
block.
4. Install the fan shroud attaching
bolts.

INSULATOR ASSEMBLY
6C060 L.H.
6C010 R.H. f
35-50 LB-FT
35-60 LB-FT

STANDARD TRANSMISSIONAUTOMATIC TRANSMISSION
400 ENGINE
INSULATOR ASSEMBLY
35-50 LB-FT

INSULATOR 6038
(6E003)
\
351-C ENGINE.

A3701-A

FIG. 5 Engine Front Supports Torino
and Montego

A 3703-A

FIG. 7 Engine Rear
Support—Mustang and
Cougar

34794-S2

6068 ASSEMBLY

35-60 LB-FT
BODY
CROSSMEMBER

20-30
LB-FT
INSULATOR BRACKET
6A094 ASSEMBLY R.H.
6A095 ASSEMBLY L.H.
A 3702-A

6B032 L.H. ASSEMBLY
6038 R.H. ASSEMBLY
304726-S2
40-60 FT-LB
20-35 LB-FT

FIG. 4 Engine Front
Supports—Mustang and
Cougar

6A069 L.H. ASSEMBLY
6043 R.H. ASSEMBLY

33772-S2
30-50 FT-LB

#3 CROSSMEMBER

#3 CROSSMEMBER LOCATED IN THIS POSITION
FOR ALL TRANS. EXCEPT C-6
5005 ASSEMBLY REF.

ENGINE REAR SUPPORT
The rear support is located at the
transmission extension housing (Figs. 7
thru 9). Whenever self-locking
mounting bolts and nuts are removed,
they must be replaced with new selflocking bolts and nuts.
Removal
1. Support the transmission with a
floor jack to remove weight from the
supporting crossmember.
2. Remove the nuts attaching the
i n s u l a t o r a s s e m b l y to t h e
crossmember.
3. Remove or loosen the bolts
a t t a c h i n g the supporting
crossmember for repositioning or
removal as necessary to remove the
insulator assembly.
4. Remove the bolts and washers that

384650-S2
25-40 LB-FT ON BOLT
DIRECTION OF BOLT OPTIONAL
A 3700-A

FIG. 6 Engine Front Support—Ford,
Mercury and Meteor

attach the engine rear insulator to
the transmission.
5. Remove the insulator assembly.
Installation
1. Position the engine rear insulator
assembly in place beneath the
transmission. Install the attaching
bolts and washers and torque to
specification.
2. P o s i t i o n t h e s u p p o r t i n g
crossmember. Install/tighten the
bolts to proper torque specification.
3. Install the nuts attaching the

384649-S100
70-100 FT-LB
384651-S2
#3 CROSSMEMBER
#3 CROSSMEMBER/
LOCATED IN THIS
POSITION FOR
BEND TABS OF RETAINER
C-6 AUTO.
DOWN OVER HEAD OF BOLT
TRANS.
AFTER TORQUING
A 3283- C

FIG. 8 Engine Rear Support—Torino
and Montego

i n s u l a t o r a s s e m b l y to t h e
crossmember.
4. Remove the floor jack.
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INSULATOR RETAINER
6054

CR0SSMEM3ER
A3138-B

FIG. 9 Engine Rear Support—Ford,
Mercury and Meteor
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3. Remove the air cleaner and intake
duct assembly.
4. Disconnect the crankcase vent hose
from the carburetor.
5. Pull the regulator valve out of the oil
fill cap.
6. Remove the crankcase ventilation
filter from the air cleaner body.
Installation
1. Install the crankcase ventilation
filter in the air cleaner body.
2. Insert the regulator valve into the oil
fill cap mounting grommet.
3. Connect the vent hose to the
carburetor.
4. Install the air cleaner and intake
duct assembly.
5. Install the ventilation system air
intake hose to the air cleaner and the
regulator valve.
6. Start the engine and check for leaks.
VALVE ROCKER ARM COVER
AND ROCKER ARM

CRANKCASE VENTILATION
SYSTEM

The crankcase ventilation system
components are shown in Fig. 10.
Removal
1. Remove the ventilation system air
intake hose from the air cleaner.
2. Remove the crankcase vent hose
from the regulator valve located in
oil fill cap.

CRANKCASE
VENT HOSE

The valve rocker arm is shown in
Fig. 11.
Removal

1. Remove the air cleaner and intake
duct assembly.
If a right cylinder head rocker arm
is to be removed, remove the crankcase
ventilation regulator valve from the
valve rocker arm cover.

REGULATOR
VALVE
GROMMET

FRONT OF
ENGINE

A3239-B

FIG. 10 Crankcase Ventilation System

A3236-B

FIG. 11 Rocker Arm and Related
Parts

2. Disconnect the spark plug wires
from the spark plugs by grasping,
twisting and pulling the moulded
cap only. Remove the wires from the
bracket on the valve rocker arm
cover(s) and position the wires out
of the way. Remove the vacuum
control valve on 351 CID engines so
equipped.
3. Remove the valve rocker arm
cover(s).
4. Remove the valve rocker arm bolt,
oil deflector, fulcrum seat and
rocker arm.
Installation
All rocker arms and fulcrum seats
are to be lubricated with heavy engine
oil SE before installation.
1. Apply Lubriplate or equivalent to
the top of the valve stem. Lubricate
the rocker arm and fulcrum seat
with heavy engine oil SE.
2. Position the No. 1 piston on TDC at
the end of the compression stroke,
POSITION A in Fig. 3, and install
the rocker arm, fulcrum seat, oil
deflector, and fulcrum bolts
following valves:
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust
No. 8 Intake No. 7 Exhaust
Position the crankshaft in
POSITION B in Fig. 3 and install the
rocker arm, fulcrum seat, oil deflector
and fulcrum bolts on the following
valves:
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
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Position the crankshaft in
POSITION C in Fig. 3 and install the
rocker arm, fulcrum seat, oil deflector
and fulcrum bolts on the following
valves:
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust
Be sure that the fulcrum seat base
is seated in its slot on the cylinder head
before tightening the fulcrum bolts.
Tighten the fulcrum bolt to specification. Check the valve clearance following the procedures under Valve
Clearance Adjustment.
3. Clean the valve rocker arm cover(s)
and the cylinder head gasket
surface(s). Apply oil-resistant sealer
to one side of new cover gasket(s).
Lay the cemented side of the
gasket(s) in place in the cover(s).
4. Position the cover(s) on the cylinder
head(s). Make sure the gasket seats
evenly all around the head. Install
the vacuum control valve on 351
CID engines so equipped. Install the
bolts. The cover is tightened in two
steps. Tighten the bolts to
specifications, two minutes later,
tighten the bolts to the same
specifications.
If removed, install the crankcase
ventilation regulator valve.
Install the air cleaner and intake
duct assembly.
5. Install the spark plug wires in the
bracket on the valve rocker arm
cover(s). Connect the spark plug
wires.
6. Start the engine and check for leaks.
INTAKE MANIFOLD

A typical intake manifold assembly
is shown in Fig. 12.
Removal
1. Remove the air cleaner and intake
duct.
2. Disconnect the high tension lead
and wires from the coil. Disconnect
the engine wire harness and position
it out of the way.
3. Disconnect the spark plug wires
from the spark plugs by grasping,
twisting and pulling the moulded
cap only. Remove the wires from the
harness brackets on the valve rocker
arm covers. Remove the distributor
cap and spark plug wire assembly.
4. Remove the carburetor fuel inlet
line.
5. Remove the heater hoses from the
retainers and position the hoses out
of the way.
6. Remove the ignition coil, vacuum
control valve, if so equipped, and
bracket.

351-C AND 400 CID ENGINES

CHOKE HEATER
ASSEMBLY

INTAKE MANIFOLD
GASKET-9441

SEALS
9A424

A3238-A

FIG. 12 Intake Manifold Assembly

7. Disconnect the crankcase emission
hose at the right rocker arm cover.
8. Disconnect the vacuum lines from
the intake manifold. Remove the
bolts attaching the vacuum outlet to
the left rocker arm covers, if so
equipped.
9. Disconnect the distributor vacuum
hoses from the distributor. Remove
the distributor hold down bolt and
clamp and remove the distributor.
10. Disconnect the accelerator linkage
and transmission downshift linkage,
if so equipped, and position out of
the way.
11. Remove the carburetor.
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12. Remove the manifold attaching
bolts. Remove the manifold.
Remove and discard the intake
manifold gasket and seals.
13. If the manifold assembly is to be
disassembled, identify all vacuum
hoses before disconnecting them.
Installation
1. If the intake manifold assembly was
disassembled, install the engine
identification tag.
2. Clean the mating surfaces of the
intake manifold, cylinder heads and
cylinder block. Use a suitable
solvent to remove all traces of oil.
3. Position new seals on the cylinder
block and press the seal locating
extensions into the holes in the
mating surface.
Apply non-hardening sealer at the
four junction points of the seals and
cylinder heads. Position the intake
manifold gasket onto the block and
cylinder heads with the alignment
notches under the dowels on the
cylinder heads. Be sure the holes in the
gasket are aligned with the holes in the
cylinder head.
4. Carefully lower the intake manifold
into position on the cylinder block
and cylinder heads.
5. Be sure the holes in the manifold
gaskets and manifold are in
alignment. Install the intake
manifold attaching bolts. Tighten
the intake manifold bolts in three
steps (Fig. 13).
Tighten all bolts in sequence to
specifications.
After completing the remaining
assembly steps, operate the engine until
it reaches normal operating temperature
then re-tighten the manifold bolts in sequence to specifications.
6. Install the carburetor and gasket.
7. Rotate the crankshaft damper until
the No. 1 piston is on TDC at the
end of the compression stroke.

FRONT
OF
ENGINE

A3237-A

FIG. 13 Intake Manifold Torque Sequence
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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.
8. Install the accelerator linkage and
transmission downshift rod, if so
equipped.
9. Install the vacuum control valve, if
so equipped and the ignition coil.
10. Connect the vacuum lines at the
manifold. Install the manifold
vacuum outlet attaching bolts at the
left rocker arm cover, if so equipped.
11. Position the engine wire harness
under the hold down clips on the left
rocker arm cover and connect the
wires at the ignition coil, water
temperature sending unit and
throttle solenoid.
12. Connect the crankcase emission line
at the right hand rocker arm cover.
13. Install the heater hoses in the
retainers.
14. Connect the fuel pump to carburetor
fuel line at the carburetor.
15. Install the distributor cap. Position
the spark plug wires in the harness
brackets on the valve rocker arm
covers and connect the wires to the
spark plugs.
16. Start the engine and check for leaks.
Adjust the ignition timing and
connect the distributor vacuum
lines.
17. When engine temperature has
stabilized, adjust idle mixture and
speed. Retorque the intake manifold
to specifications.
18. Install the air cleaner and re-check
idle speed.
EXHAUST MANIFOLD

Removal
1. If a right exhaust manifold is being
removed, remove the air cleaner,
intake duct and heat stove.
2. If a left exhaust manifold is being
removed, remove the oil filter.
On vehicles equipped with a column
selector and automatic transmission,
disconnect the selector lever cross shaft
for clearance.
On vehicles with a manual
transmission, disconnect the clutch
linkage cross shaft for clearance.
3. Disconnect the muffler inlet pipe at
the exhaust manifold.
4. Remove the exhaust manifold
attaching bolts and remove the
manifold.
Installation
1. Clean the mating surfaces of the
exhaust manifold and cylinder head.
Clean the mounting flange of the
exhaust manifold and muffler inlet
pipe.
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2. Apply graphite grease to the mating
surface of the exhaust manifold.
3. Position the exhaust manifold on the
head and install the attaching bolts.
Working from the center to the
e n d s , t i g h t e n the b o l t s to
specifications.
4. Connect the muffler inlet pipes at
the exhaust manifold. Tighten the
attaching nuts to specifications.
5. If a left exhaust manifold is being
installed, install the oil filter.
On a vehicle with an automatic
transmission and column selector,
connect the selector cross shaft at the
chassis and cylinder block.
On a vehicle with a manual
transmission, connect the clutch linkage
cross shaft at the chassis and cylinder
block.
6. If a right exhaust manifold is being
replaced, install the air cleaner heat
stove. Install the air cleaner and
intake duct.
7. Start the engine and check for
exhaust leaks.

deflectors, rocker arms, and push
rods in sequence (Fig. 14) so that
they may be installed in their
original positions.

CYLINDER HEADS

If a cylinder head is to be replaced,
follow the procedures under Cylinder
Head Disassembly and Assembly, and
transfer all valves, springs, spark plugs,
etc., to the new cylinder head. Clean and
inspect all parts, reface the valves (refer
to Part 21-01) and check all assembly
clearances before assembling the new or
used parts to the new cylinder head.
Removal
1. Remove the intake manifold and
carburetor as an assembly following
the procedure under Intake
Manifold Removal.
2. Remove the rocker arm cover(s).
If the left cylinder head is to be
removed on a vehicle with an air
conditioner, isolate and remove the
compressor as outlined in Group 36.
If the left cylinder head is to be
removed on a vehicle with power
steering, disconnect the power steering
pump bracket from the left cylinder
head and remove the drive belt from the
pump pulley. Position the power
steering pump out of the way and in a
position that will prevent the oil from
draining out.
3. If the right cylinder head is to be
removed, remove the alternator
mounting bracket through bolt and
air cleaner inlet duct from the right
cylinder head assembly. Remove the
ground wire at the rear of the
cylinder head.
4. Disconnect the exhaust manifold(s)
from the muffler inlet pipe(s).
5. Remove the rocker arm bolts, oil

A3240-B

FIG. 14 Removing Valve Push Rod

6. Remove the cylinder head attaching
bolts and lift the cylinder head off
the block. Remove and discard the
cylinder head gasket.
Installation
1. Clean the cylinder head, 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. 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.
3. The cylinder head bolts are
tightened in three progressive steps.
Tighten all the bolts in sequence
(Fig. 15) to 50 ft-lbs, then to 60 ft-lbs
and finally to specifications. When
cylinder head bolts have been
tightened following this procedure,
it is not necessary to retorque the
bolts after extended operation.
However, the bolts may be checked
and retorqued if desired.

A3241-A

FIG. 15 Cylinder Head Bolt Torque
Sequence

4. Clean the push rods in a suitable
solvent. Blow out the oil passage in
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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.
5. Lubricate and install the push rods
in their original positions. Apply
Lubriplate or equivalent to the valve
stem tips.
6. Lubricate and install the rocker
arms following procedures under
Valve Rocker Arm Installation.
7. Connect the exhaust manifold(s) at
the muffler inlet pipe(s). Tighten the
nuts to specifications.
8. If the right cylinder head was
removed, install the alternator
mounting bracket through bolt and
air cleaner inlet duct on the right
cylinder head assembly. Connect the
ground wire at the rear of the
cylinder head. Adjust the drive belt
tension to specifications.
9. Position the valve rocker cover
gaskets in each cover, making sure
that the tabs engage the notches in
the cover. Install the valve rocker
arm cover(s).
If the left cylinder head was
removed on a vehicle with an air
conditioner, install the compressor as
outlined in Group 36.
If the left cylinder head was
removed on a vehicle with power
steering, install the drive belt and power
steering pump bracket. Install the
bracket attaching bolts. Adjust the drive
belt to specifications.
10. Install the intake manifold and
related parts following the
procedure under Intake Manifold
Installation.
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3. Remove the valve rocker arm cover
and the applicable spark plug.
4. Remove the valve rocker arm
fulcrum bolts, fulcrum seats, valve
rocker arms, oil deflectors, and push
rods from the applicable cylinder.
5. Install an air line with an adapter in
the spark plug hole and turn on the
air supply.
6. Install the compressor tool as shown
in Fig. 16. Compress the valve
spring and remove the retainer
locks, spring retainer and valve
spring.
7. Remove and discard the valve stem
seal (Fig. 17).
8. If 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.

Rotate the valve and check the valve
stem tip for eccentric 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 necessary to
remove the cylinder head for repairs
as outlined in Part 21-01.
2. If the condition of the valve proved
satisfactory, hold the valve in the
closed position and apply the air
pressure within the cylinder.
3. Lubricate the valve stem with heavy
engine oil SE.
4. Install a new valve stem seal (Fig.
17). Place the spring in position over
the valve and install the valve spring
retainer. Compress the valve spring
and install the valve spring retainer
locks. Remove the compressor tool
and stud nut. Turn off the air and
remove the air line adapter.
5. Lubricate and install the push rod.
Apply Lubriplate or equivalent to
the tip of the valve stem.
6. Lubricate the push rod socket,
fulcrum seat and the valve pad of the
rocker arm with heavy engine oil SE
7. Position the No. 1 piston on TDC at
the end of the compression stroke,
POSITION A in Fig. 3, and install
the rocker arms, fulcrum seats, oil
deflector and fulcrum bolts on the
following valves:
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust
No. 8 Intake No. 7 Exhaust
Position the crankshaft in
POSITION B shown in Fig. 3, and
install the rocker arms, fulcrum seats,
oil deflector and fulcrum bolts on the
following valves:
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
Position the crankshaft in
POSITION C shown in Fig. 3, and
install the rocker arms, fulcrum seats,
oil deflector and fulcrum bolts on the
following valves:
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust

A3245-C

FIG. 16 Compressing Valve Spring
in chassis

VALVE SPRING, RETAINER AND
STEM SEAL

Broken valve springs or damaged
valve stem seals and retainers may be
replaced without removing the cylinder
head, provided damage to the valve or
valve seat has not occurred.
Removal
1. Disconnect the automatic choke
heat chamber air inlet hose from the
inlet tube near therightvalve rocker
arm cover.
2. Remove the air cleaner and intake
duct assembly.
To remove the right valve rocker
arm cover, remove the crankcase
ventilation regulator valve from the
valve rocker arm cover.

Be sure that the fulcrum seat base
is seated in its slot on the cylinder head
before tightening the fulcrum bolt or

A3246-Ay

FIG. 17 Removing or Installing Valve
Stem Seal

Installation
1. Inspect the valve stem for damage.

nuts. Tighten the fulcrum bolts to
specifications.
8. Clean and install the rocker arm
cover.
If the right cover was removed,
install the crankcase ventilation
regulator valve.
9. Install the spark plug and connect
the spark plug wires.
10. Install the air cleaner and intake
duct assembly.
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11. Connect the automatic choke heat
chamber air inlet hose.
VALVE LIFTER

Before replacing a hydraulic valve
lifter for noisy operation, be sure the
noise is not caused by improperly
adjusted valve clearance or by worn
rocker arms or push rods.
Removal
1. Remove the intake manifold and
r e l a t e d p a r t s by following
procedures under Intake Manifold
Removal.
2. Remove the crankcase ventilation
regulator valve from the valve
rocker arm cover.
3. Remove the valve rocker arm
covers. Loosen the valve rocker arm
fulcrum bolts and rotate the rocker
arms to the side.
4. Remove the valve push rods and
identify them so that they can be
installed in their original positions.
5. Using tool T70P-14151, remove the
valve lifters and place them in a rack
so that they can be installed in their
original bores (Fig. 18).
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equivalent to the valve stem tips.
3. Position the No. 1 piston on TDC at
the end of the compression storke,
POSITION A in Fig. 3. Lubricate
with heavy engine oil SE and install
the rocker arm, fulcrum seat, oil
deflector, and fulcrum bolt on the
following valves:
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust
No. 8 Intake No. 7 Exhaust
P o s i t i o n the crankshaft in
POSITION B, Fig. 3. Lubricate and
install the rocker arm, fulcrum seat, oil
deflector, and fulcrum bolt on the
following valves:
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
P o s i t i o n the crankshaft in
POSITION C, Fig. 3. Lubricate and
install the rocker arm, fulcrum seat, oil
deflector, and fulcrum bolt on the
following valves:
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust

bracket from the water pump and
position it out of the way.
10. Remove the heater hose from the
water pump.
11. Disconnect the lower radiator hose
at the water pump.
12. Remove the water pump attaching
bolts and remove the water pump.
Installation
Before a water pump is re-installed,
check it for damage. If it is damaged,
replace it.
1. Remove all gasket material from the
mounting surfaces of the cylinder
front cover and water pump.
2. Position a new gasket, coated on
both sides with sealer, on the
cylinder front cover; then install the
pump. Coat the threads of the
attaching screws with oil-resistant
sealer and install the screws. Tighten
t h e a t t a c h i n g s c r e w s to
specifications.
3. I n s t a l l the air c o n d i t i o n e r
compressor to water pump bracket
and lower idler pulley, if so
equipped.
4. Position the alternator bracket and
power steering pump bracket, if so
equipped, on the water pump and
install the bracket bolts.
5. Position the water pump pulley on
the water pump shaft and install the
drive belts.
6. Place the fan shroud over the pulley
and install the fan and spacer.
7. Install the fan shroud attaching
bolts.
8. A d j u s t t h e d r i v e b e l t s to
specifications.
9. Connect the lower radiator hose at
the water pump.
10. Connect the heater hose at the water
pump.
11. Connect the battery cable. Fill and
bleed the cooling system. Operate
the engine until normal operating
temperature has been reached and
check for leaks.

Be sure that the fulcrum seat base
is seated in its slot on the cylinder head
before tightening the attaching bolt.

Tighten the fulcrum bolts to
specification. Check the valve clearance
following the procedures under Valve
Clearance-Checking Procedure.
4. Install the valve rocker arm covers.
Install the crankcase ventilation
regulator valve in the valve rocker
arm cover.
5. Install the intake manifold and
r e l a t e d p a r t s by following
procedures under Intake Manifold
Installation.
WATER PUMP

FIG. 18 Removing Hydraulic Valve
Lifter

Installation
Tappets or lifters and bores are to be
lubricated with heavy engine oil SE
before installation.
1. Clean and install the valve lifters in
the bores from which they were
removed. If a new lifter(s)is being
installed, check the new lifter(s) for
a free fit in the bore in which it is to
be installed. Lubricate the lifter(s)
and bore(s) with heavy engine oil SE
before inserting it in the bore.
2. Install the push rods in their original
position. Apply Lubriplate or

Removal
1. Drain the cooling system and
disconnect the battery.
2. Remove the fan shroud attaching
bolts and position the shroud
rearward.
3. Remove the fan and spacer from the
water pump shaft.
4. Remove the air conditioner
compressor drive belt lower idler
pulley and compressor mount to
water pump bracket, if so equipped.
5. Loosen the alternator and remove
the drive belt.
6. If equipped with power steering,
loosen the power steering pump and
remove the drive belt.
7. Remove the water pump pulley.
8. Remove alternator bracket from
water pump and position it out of
the way.
9. If equipped with power steering,
remove the power steering pump

CYLINDER FRONT COVER AND
TIMING CHAIN

Removal
1. Drain the cooling system and
disconnect the battery.
2. Remove the fan shroud attaching
bolts (if so equipped).
3. Remove the fan and spacer from the
water pump shaft.
4. If equipped with air conditioning,
loosen the lower idler pulley and
remove the compressor drive belt.
5. Loosen the alternator and remove
the drive belt.
6. If equipped with power steering,
loosen the power steering pump and
remove the drive belt.
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7. Remove the water pump pulley.
8. Remove the alternator to water
pump bracket. Position the
alternator out of the way.
9. If equipped with power steering,
remove the power steering pump
bracket from the water pump and
cylinder head. Position the pump
out of the way.
10. If equipped with air conditioning,
remove the compressor to water
pump bracket and lower idler
pulley.
11. Remove the heater hose and lower
radiator hose from the water pump.
12. Remove the crankshaft pulley from
the crankshaft vibration damper.
Remove the vibration damper
attaching screw. Install the puller on
the crankshaft vibration damper
(Fig. 19) and remove the vibration
damper.
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and the timing chain forward, and
remove them as an assembly (Fig.
21).
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crankshaft (Fig. 22). Be sure the
timing marks on the sprockets are
positioned as shown in Fig. 19.
TWO PIECE FUEL
PUMP ECCENTRIC

TIMING MARKS

DOWEL

UNIVERSAL
PULLER
A3250-A

FIG. 20 Aligning Timing Marks

FIG. 19 Removing Crankshaft
Vibration Damper

13. Remove the timing pointer.
14. Remove the bolts attaching the front
cover and water pump to the
cylinder block. Remove the front
cover and water pump assembly.
15. Disconnect the fuel pump outlet line
from the fuel pump. Remove the fuel
pump attaching bolt and nut and lay
the pump to one side with the
flexible fuel line still attached.
16. Discard the cylinder front cover
gasket and oil pan seal. Remove the
crankshaft front oil slinger.
17. Check the timing chain deflection
(refer to Part 21-01).
18. Crank the engine until the timing
marks on the sprockets are
positioned as shown in Fig. 20.
19. Remove the camshaft sprocket cap
screw, washer and two piece fuel
pump eccentric. Slide both sprockets

FIG. 21 Removing or Installing
Timing Chain

Installation
1. Position the sprockets and timing
chain on the camshaft and

CRANKSHAFT FRONT OIL SLINGER

A3252-A

FIG. 22 Fuel Pump Eccentric and
Front Oil Slinger Installed

2. Install the two-piece fuel pump
eccentric, washers and camshaft
sprocket cap screw. Torque the
sprocket cap screw to specifications.
Be sure the outer eccentric sleeve
rotates freely.
Install the crankshaft front oil
slinger (Fig. 22).
3. Coat a new fuel pump gasket with
oil-resistant sealer and position the
fuel pump and gasket on the
cylinder block with pump arm
resting on the eccentric outer sleeve.
Install the pump attaching bolt and
nut and tighten to specification.
Connect the fuel pump outlet line.
4. Remove the front crankshaft seal
from the cylinder front cover with
the tool shown in Fig. 23. Clean the
cylinder front cover and the engine
block gasket surfaces.
5. Coat the gasket surfaces of the block
and cover with sealer, and position a
new gasket on the cylinder block
alignment dowels.
6. Position the cylinder front cover and
water pump assemlby on the
cylinder block alignment dowels.
7. Coat the threads of the attaching
bolts with oil-resistant sealer and
install the timing pointer and
attaching bolts. Torque the bolts to
specifications.
8. Install the front crankshaft seal into
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10. Line up the crankshaft vibration
damper key way with the key on the
crankshaft. Install the vibration
damper on the crankshaft (Fig. 25).
Install the cap screw and washer.
T i g h t e n t h e cap screw to
specifications. Install the crankshaft
pulley.

11. Connect the heater hose and the
lower radiator hose at the water
pump.
12. If equipped with air conditioning,
install the lower idler pulley and
compressor to water pump bracket.
13. If equipped with power steering,
install the power steering pump
brackets.
14. Install the alternator and brackets.
15. Position the water pump pulley on
the water pump shaft and install the
drive belts.
16. Place the fan shroud over the pulley
and install the fan and spacer.
17. Install the fan shroud attaching
bolts.
18.Adjust t h e d r i v e b e l t s to
specifications.
19. Raise the vehicle. Remove the oil
pan and install new gaskets and seals
following procedures under Oil Pan
Removal and Installation.
20. Lower the vehicle.
21. Fill the crankcase with the proper
grade and quantity of engine oil. Fill
and bleed the cooling system.
22. Connect the battery. Operate the
engine until normal operating
temperature has been reached and
check for leaks.

shroud to the radiator.
2. Remove the fan and spacer bolts
from the water pump shaft. Remove
the fan, spacer and shroud.
3. Loosen the alternator, power
steering and air conditioner drive
belts, if so equipped. Remove the
drive belts.
4. Remove the crankshaft pulley from
the vibration damper. Remove the
damper attaching screw and washer.
Install the puller on the crankshaft
vibration damper (Fig. 19) and
remove the vibration damper.
5. Place the front seal removing tool
onto the front cover over the front
seal as shown in Fig. 23. Tighten the
two through bolts to force the seal
puller under the seal flange.
6. Alternately tighten the four puller
bolts a half turn at a time as shown
in Fig. 23 to pull the oil seal from the
front cover.
Installation
1. Coat a new front cover oil seal with
Lubriplate or equivalent and place it
onto the front oil seal alignment and
installation sleeve as shown in Fig.
24. Place the sleeve and seal onto the
end of the crankshaft and push it
toward the engine until the seal
starts into the front cover.
2. Place the installation screw, washer
and nut onto the end of the
crankshaft. Thread the screw into
the crankshaft. Tighten the nut
against the washer and installation
sleeve to force the seal into the front
cover. Remove the installation tool
from the crankshaft.
3. 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
installation.
4. Line up the crankshaft vibration
damper keyway with the key on the
crankshaft. Install the vibration
damper on the crankshaft (Fig. 25).
Install he cap screw and washer.
Torque the screw to specifications.
Install the crankshaft pulley.
5. Install the alternator, power steering
pump and air conditioner belts, if so
equipped.
6. Position the fan shroud over the
water pump pulley. Install the fan
and spacer. Install the fan shroud
attaching screws.
7. A d j u s t t h e d r i v e b e l t s to
specification.

FRONT OIL SEAL

CAMSHAFT

Removal

The camshaft and related parts are
shown in Fig. 26.

Tool-T52L-6306-AEE,or 6306-AJ

FIG. 25 Installing Crankshaft
Vibration Damper
FIG. 23 Removing Front Crankshaft
Seal

T70P-6B070-A

A3288-A

FIG. 24 Installing Front Crankshaft
Seal

the cylinder front cover with the tool
shown in Fig. 24.
9. 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
installation.

1. Remove the bolts attaching the fan
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THRUST
PLATE
6269

CAMSHAFT
REAR BEARING
BORE PLUG
6266

FIG. 26 Camshaft and Related Parts

Removal
1. D r a i n the cooling system.
Disconnect the upper and lower
radiator hoses at the radiator. If
equipped with a u t o m a t i c
transmission, disconnect the oil
cooler lines at the radiator. If
equipped with air conditioning,
remove the condenser.
2. Remove the cylinder front cover,
fuel pump and the timing chain
following the procedure under the
Cylinder Front Cover and Timing
Chain Removal.
3. Remove the intake manifold
following the procedure under
Intake Manifold Removal.
4. Remove the valve rocker arm
covers. Loosen the valve rocker arm
fulcrum bolts and rotate the rocker
arms to the side.
5. Remove the valve push rods and
identify them so that they can be
installed in their original positions.
6. Using the tool shown in Fig. 18,
remove the valve lifters and place
them in a rack so that they can be
installed in their original bores.
Rotate the lifter back and forth to
loosen it from the gum or varnish that
may have formed at the lifters.
7. On 400 CID engines, be sure the
Number 1 piston is in the TDC
position. 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.
Installation

Camshaft lobes are to be coated with
Lubriplate or equivalent and the
journals lubricated with heavy engine oil
SE before installation.
1. Oil the camshaft journals and apply
Lubriplate to the lobes. Carefully
slide the camshaft through the
bearings. Install the camshaft thrust
plate onto the cylinder block. Install
the timing sprockets and timing
chain. Check camshaft end play as
shown in Part 21-01.

2. Install the valve lifters in the bores
from which they were removed.
3. Install fuel pump cylinder front
cover and related parts following
steps 1 thru 13 under Cylinder Front
Cover and Timing Chain
Installation.
4. A d j u s t t h e d r i v e b e l t s to
specifications.
5. Install the push rods in their original
positions.
6. With No. 1 piston at TDC at the end
of the compression s t r o k e ,
POSITION A in Fig. 3. apply
Lubriplate or equivalent to the valve
stem tips. Lubricate the rocker arms
and fulcrum seats with heavy engine
oil SE. Install the rocker arms and
perform a valve clearance check on
the following valves:
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust
No. 8 Intake No. 7 Exhaust
Position the crankshaft in
POSITION B shown in Fig. 3 and
install the push rods, apply Lubriplate
or equivalent to the valve stem tips,
install the rocker arms and perform a
valve stem clearance check on the
following valves:
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
Position the crankshaft in
POSITION C shown in Fig. 3 and
install the push rods, apply Lubriplate
to the valve stem tips, install the rocker
arms and perform a valve stem
clearance check on the following valves:
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust
7. Clean the valve rocker arm covers
and the cylinder head gasket
surfaces. Position the valve rocker
cover gasket in each cover, making
sure that the tabs engage the notches
in the cover.
8. Position the covers on the cylinder
heads. Make sure the gasket seats
evenly all around the head. Install
the bolts. The cover is tightened in

two steps. Torque the bolts to
specifications. Two minutes later,
torque the bolts to the same
specifications.
9. Install the intake manifold,
distributor and related parts by
following procedures under Intake
Manifold Installation.
10. Connect the accelerator cable and
retracting spring. Install the vacuum
lines that were disconnected from
the intake manifold during removal.
11. Clean and install the crankcase
ventilation system.
12. 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.
13. If equipped with air conditioning,
install the condensor.
14. Place the radiator shroud over the
fan. Install the radiator and connect
the hoses. If equipped with
automatic transmission, connect the
oil cooler lines at the radiator. On
vehicles so equipped, install the
radiator shroud attaching bolts.
15. Raise the vehicle. Remove the oil pan
and install new gaskets and seals
following procedures under Oil Pan
Removal and Installation.
Lower the vehicle. On vehicles so
equipped, install the fan shroud
attaching bolts.
16. Fill and bleed the cooling system.
Fill the crankcase with the proper
grade and quantity of engine oil.
17. Start the engine and check and
adjust the ignition timing. Connect
the distributor vacuum lines.
18. Operate the engine at fast idle and
check all hose connections and
gaskets for leaks. When the engine
temperature has stabilized adjust the
engine idle speed and idle fuel
mixture.
19. Adjust the transmission throttle
linkage. Install the air cleaner and
intake duct assembly.
FLYWHEEL

Removal
1. On a vehicle with a manual shift
t r a n s m i s s i o n , remove the
transmission, clutch pressure plate
and disc following the procedures in
Group 16.
On a vehicle with automatic
transmission, remove the transmission
and converter housing following the
procedure in Group 17.
2. To check flywheel face runout or
replace flywheel ring gear for
manual-shift transmissions, refer to
Part 21-01.
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3. Remove theflywheelattaching bolts
and remove the flywheel.
Installation
1. Coat the threads of the flywheel
attaching bolts with oil-resistant
sealer. Position theflywheelon the
crankshaft flange. Install and torque
the bolts in sequence across from
each other to specifications.
2. On a vehicle with a manualshift
transmission, check the flywheel
runout, following the procedure in
Part 21-01, and install the clutch
pressure plate, disc and the
t r a n s m i s s i o n following the
procedures in Group 16.
On a vehicle with an automatic
transmission, check the flywheel
runout, following the procedure in Part
21-01,'and install the transmission and
converter housing following the
procedure in Group 17.

CLUTCH PILOT BUSHING
Removal
1. Remove the transmission, clutch
pressure plate and disc, following
the procedures in Group 16.
2. Remove the pilot bushing as shown
in Fig. 27.
Tool-T58L-101-A
or7i

•A

FIG. 27 Removing Clutch Pilot
Bushing

Installation
1. Coat the pilot bushing bore in the
crankshaft with a small quantity of
wheel bearing lubricant. Avoid
using too much lubricant as it may
be thrown onto the clutch disc when
the clutch rotates.
2. Install the pilot service bearing as
shown in Fig. 28.
3. Install the clutch pressure plate, disc
and the transmission, following the
procedures in Group 16.
CAMSHAFT REAR BEARING
BORE PLUG

Removal
1. On a vehicle with a manualshift
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chassis (Under the engine).
7. Remove the oil pan attaching bolts.
8. Turn the crankshaft for maximum
clearance and remove the oil pan.
Installation
1. Clean the gasket surfaces of the
block and oil pan. The oil pan has a
two-piece gasket. Coat the block
surface and the oil pan gasket with
sealer. Position the oil pan gaskets
on the cylinder block (Fig. 29).
.FRONT SEAL

Tool—7600-H
A3262-A

FIG. 28 Installing Clutch Pilot
Bushing

transmission, remove the
transmission, clutch pressure plate
and disc following the procedures in
Group 16.
On a vehicle with an automatic
transmission, remove the transmission
and converter housing following the
procedure in Group 17.
2. Remove theflywheelattaching bolts
and remove theflywheel.Remove
the engine rear cover plate.
3. Remove the core plug as detailed in
Part 21-01.
Installation
1. UsingTool T70P-6011-A, install the
core plug as outlined in Part 21-01.
2. Coat the flywheel attaching bolts
with oil-resistant sealer. Position the
engine rear cover plate on the
cylinder block dowels. Position the
flywheel on the crankshaft flange.
Install and torque the attaching
bolts in sequence across from each
other to specifications.
On a vehicle with a manual-shift
transmission, install the clutch pressure
plate, disc and the transmission
following the procedures in Group 16.
On a vehicle with an automatic
transmission, install the transmission
and converter housing following the
procedure in Group 17.
OIL PAN
MUSTANG AND COUGAR

Removal
1. Remove the oil level dipstick.
2. Raise the vehicle.
3. Drain the crankcase.
4. Disconnect the starter cable and
remove the starter.
5. Remove the bolts attaching the sway
bar to the chassis.
6. Remove the two bolts attaching the
number two crossmember to the

REAR SEAL

A3263-A

FIG. 29 Oil Pan Gasket and Seals
Installed—Typical

2. Position the oil pan front seal on the
cylinder front cover. Be sure the tabs
on the seal are over the oil pan
gasket.
3. Position the oil pan rear seal on the
rear main bearing cap (Fig. 29). Be
sure the tabs on the seal are over the
oil pan gasket.
4. Hold the oil pan in place against the
block and install a bolt, finger tight,
on each side of the oil pan. Install
the remaining bolts. Tighten the
bolts from the center outward in
each direction to specifications.
5. Install the number two crossmember
and torque the bolts to specification.
6. Position the sway bar to the chassis.
Tighten the nuts to specification.
7. Install the starter and connect the
starter cable.
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8. Lower the vehicle.
9. Install the oil level dipstick. Fill the
crankcase with the proper grade and
quantity of engine oil. Start the
engine and check for oil leaks.
FORD, MERCURY, METEOR, TORINO,
AND MONTEGO

Removal
1. Remove the oil level dipstick.
2. Remove the fan shroud attaching
bolts and position the fan shroud
over the fan.
3. Raise the vehicle.
4. Drain the crankcase.
5. Disconnect the starter cable and
remove the starter.
6. Remove the sway bar attaching bolts
from the chassis and lower the sway
bar for clearance (Torino and
Montego)
7. Remove the engine front support
through bolts.
8. Raise the engine and place wood
blocks between the engine supports
and chassis brackets.
9. Remove the oil pan attaching bolts.
10. If equipped with an automatic
transmission, position the oil cooler
lines out of the way.
11. Remove the oil pan.
Installation
1. Clean the gasket surfaces of the
block and oil pan. The oil pan has a
two-piece gasket.
2. Clean the oil pump pick-up tube and
screen.
3. Coat the block surface and the oil
pan gasket with sealer. Position the
oil pan gaskets on the cylinder block
(Fig. 29).
4. Position the oil pan front seal on the
cylinder front cover. Be sure the tabs
on the seal are over the oil pan
gasket.
5. Position the oil pan rear seal on the
rear main bearing cap (Fig. 29). Be
sure the tabs on the seal are over the
oil pan gasket.
6. Position the oil pan against the block
and install a bolt, finger tight, on
each side of the block. Install the
remaining bolts. Tighten the bolts
from the center outward in each
direction to specifications.
7. Raise the engine and remove the
wood blocks from between the
engine supports and chassis
brackets. Lower the engine and
install the engine support through
bolts. Tighten the bolts to
specifications.
8. Install the sway bar to chassis
attaching bolts (Torino and
Montego).
9. Install the starter and connect the
starter cable.
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10. Lower the vehicle.
11. Install the fan shroud attaching
bolts.
12. Install the oil level dipstick. Fill the
crankcase with the proper grade and
quantity of engine oil. Start the
engine and operate at idle speed
until it reaches normal operating
temperature. Check for oil leaks.

shaft. To align, rotate the
intermediate drive shaft into a new
position.
Tighten the oil pump attaching
screws to specifications. Be sure the
oil pick up screen is parallel with
the oil pan mounting surface.
5. Install the oil pan and related parts
as o u t l i n e d under Oil Pan
Installation.

OIL PUMP
Removal
1. Remove the oil pan and related parts
as outlined under Oil Pan Removal.
2. Remove the oil pump attaching
bolts and remove the oil pump with
pick up tube and screen, gasket and
intermediate drive shaft.
Installation
1. Clean and install the oil pump inlet
tube and screen assembly (Fig. 30).

A 3264-B

FIG. 30 Oil Pump and Inlet Tube
Installed

2. Prime the oil pump by filling either
the inlet or outlet port with engine
oil. Rotate the pump shaft to
distribute the oil within the pump
body.
3. Position the intermediate drive shaft
into the distributor socket. With the
shaft firmly seated in the distributor
socket, the stop on the shaft should
touch the roof of the crankcase.
Remove the shaft and position the
stop as necessary.
4. Position a new gasket on the pump
housing, 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

CRANKSHAFT REAR OIL SEAL

Replacement of a crankshaft rear oil
seal because of oil leakage requires
replacement of both the upper and lower
seals. Refer to Crankshaft Rear Oil Seal
Replacement in Part 21-01 for
replacement procedures.
MAIN BEARING
Main bearing inserts are selective
fits. Do not file or lap bearing caps or
use bearing shims to obtain proper bearing clearance.
Selective fit bearings are available for sendee in standard size, 0.001
and 0.002 inch undersize. Undersize
bearings (0.010, 0.020, 0.030 and 0.040
inch) which are not selective fit, are
available for use on crankshaft journals
that have been refinished.
Removal
1. Drain the crankcase. Remove the oil
level dipstick. Remove the oil pan
and related parts.
2. Remove the oil pump and inlet tube
assembly.
3. 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.
4. Insert the upper bearing removal
tool (tool 6331) in the oil hole in the
crankshaft.
5. Rotate the crankshaft in the
direction of the engine rotation to
force the bearing out of the block.
6. If the rear main bearing is being
replaced, remove and discard the
rear oil seal from the bearing cap.
Loosen all main bearing bolts,
thereby lowering the crankshaft slightly
but not to exceed 1/32 inch. Remove the
block half of the rear oil seal. Use a seal
removal tool or install a small metal
screw in one end of the seal, and pull on
the screw to remove the seal. Be careful
not to burr the crankshaft seal rubbing
surface.

Installation
1. If the rear main bearing is being
replaced, clean the rear oil seal
groove in the block with a brush and
solvent.
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Carefully install the upper seal (split
lip type) into its groove with the
undercut side of the seal toward the
FRONT of the engine (Fig. 31) by
rotating it on the seal journal of the
crankshaft until approximately 3/8 inch
protrudes below the parting surface. Be
sure no rubber has been shaved from the
outside diameter of the seal by the
bottom edge of the groove. Tighten the
bolts on main bearings 1, 2, 3 and 4,
thereby raising the crankshaft to its
original position. Torque the bolts to
specifications.
2. Clean the crankshaft journals.
Inspect the journals and thrust faces
(thrust bearing) for nicks, burrs or
bearing pick-up that would cause
premature bearing wear.
3. To install the upper main bearing,
place the plain end of the bearing
over the shaft on the locking tang
side of the block and partially install
the bearing so that tool 6331 can be
inserted in the oil hole in the
crankshaft. With tool 6331
positioned in the oil hole in the
crankshaft, rotate the crankshaft in
the opposite direction of engine
rotation until the bearing seats itself.
Remove the tool.
4. Replace the cap bearing.
5. Select fit the bearing for proper
clearance following procedures
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
6. If the bearing is being replaced on
journal number 1, 2 or 4, apply a

light coat of engine oil to the journal
and bearings and install the bearing
cap. Tighten the cap bolts to
specifications.
7. If the rear main bearing is being
replaced, clean the oil seal groove
with a brush and solvent.
8. Install the lower seal in the rear
main bearing cap with undercut side
of seal toward the FRONT of the
engine (Fig. 31), allow the seal to
protrude approximately 3/8 inch
above the parting surface to mate
with the upper seal when the cap is
installed.
9. Apply a thin coating of oil-resistant
sealer to the rear main bearing cap at
the rear of the top mating surface
(Fig. 32). Do not apply sealer to the
area forward of the oil slinger
groove. Lubricate the journal with
engine oil and install the rear main
bearing cap. Tighten the cap bolts to
specifications.
10. If the thrust bearing cap (No. 3 main
bearing) has been removed, install it
as follows:
Lubricate the journal with engine oil
and install the thrust bearing cap with
the bolts finger tight. Pry the crankshaft
forward against the thrust surface of the
upper 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. Torque the
cap bolts to specifications.
11. Clean the oil pump inlet tube screen.

INSTALL SEAL WITH LIP
TOWARDS FRONT OF ENGINE

FRONT OF ENGINE

SEAL HALVES TO PROTRUDE BEYOND PARTING FACES
THIS DISTANCE TO ALLOW FOR CAP TO BLOCK ALIGNMENT

£mm

REAR FACE OF REAR MAIN
BEARING CAP AND CYLINDER BLOCK

FIG. 31 Installing Crankshaft Rear Oil Seal

VIEW LOOKING AT PARTING FACE
OF SPLIT, LIP-TYPE CRANKSHAFT SEAL
A2639-C
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SEALER

A3255-A

FIG. 32 Sealer Application to Rear
Main Bearing Cap

Prime the pump by filling the inlet
opening with oil and rotate the
pump shaft until oil emerges from
the outlet opening. Install the oil
pump and the inlet tube assembly.
12. Position the oil pan gaskets on the
oil pan. Position the oil pan front
seal on the cylinder front cover.
Position the oil pan rear seal on the
rear main bearing cap. Install the oil
pan and related parts. Install the oil
level dipstick.
13. Fill the crankcase. Start the engine
and check for oil pressure. Operate
the engine at fast idle and check for
oil leaks.
CONNECTING ROD BEARINGS

The connecting rod bearings are
selective fit. Refer to procedures under
Fitting Main and connecting Rod
Bearings in Part 21-01.
Removal
1. Drain the crankcase. Remove the oil
level dipstick. Remove the oil pan
and related parts.
2. Remove the oil pump and inlet tube
assembly.
3. 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.
Installation
1. Be sure the bearing inserts and the
bearing bore in the connecting rod
and cap are clean. Foreign material
under the inserts will distort the
bearing and cause a failure.
2. Clean the crankshaft journal.
3. Install the bearing inserts in the
connecting rod and cap with the
tangs fitting in the slots provided.
4. Pull the connecting rod assembly
down firmly on the crankshaft
journal.
5. Select fit the bearing following
procedures under Fitting Main and
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6.

7.

8.

9.

Connecting Rod Bearings in Part
21-01.
After the bearing has been fitted,
clean and apply a light coat of engine
oil to the journal and bearings.
Install the connecting rod cap.
Torque to specifications.
Clean the oil pump inlet tube screen.
Prime by filling the inlet opening
with oil and rotate the pump shaft
until oil emerges from the outlet
opening. Install the oil pump and the
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. Install the oil
level dipstick.
Fill the crankcase. 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 the
crankcase. Remove the intake
manifold, cylinder heads, oil pan
and oil p u m p , following t h e
procedures in this section.
2. Remove any ridges and/or deposits
from the upper end of the cylinder
bores as follows:
Turn the crankshaft until the piston
to be removed is at the bottom of its
travel and place a cloth on the piston
head to collect the cuttings. Remove any
ridge and/or deposits from the upper
end of the cylinder bores. Remove the
cylinder ridge with a ridge cutter.
Follow the instructions furnished by the
tool manufacturers. Never cut into the
ring travel area in excess of 1/32 inch
when removing ridges.
3. Make sure all connecting rod caps
are marked so that they can be
installed in their original positions.
4. Turn the crankshaft until the
connecting rod being removed is
down.
5. Remove the connecting rod nuts and
cap.
6. Push the connecting rod and piston
assembly out the top of the cylinder
with the handle end of a hammer.
Avoid damage to the crankshaft
journal or the cylinder wall when
removing the piston and rod.
7. Remove the bearing inserts from the
connecting rod and cap.
8. Install the cap on the connecting rod
from which it was removed.
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Installation
1. If new piston rings are to be
installed, remove the cylinder wall
glaze. Follow the instructions of the
tool manufacturer.
2. Oil the piston rings, pistons and
cylinder walls with light engine oil.
Be sure to install the pistons in the
same cylinders from which they
were removed or to which they were
fitted. The 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 transposed
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.
3. Make sure the ring gaps are properly
spaced around the circumference of
the piston (Fig. 33).

A3257-B,

FIG. 34 Installing Piston

LEFT BANK

RIGHT BANK
ARROW TOWARD
FRONT OF ENGINE

OIL RING SPACER
OIL RING
SEGMENT

NUMBERED SIDE OF ROD

A3706-A

FIG. 35 Correct Piston and Rod
Positions—351-C and 400
CID

COMPRESSION RING

COMPRESSION RING

FRONT OF ENGINE

A2811-A

FIG. 33 Piston Ring Spacing

4. Install a piston ring compressor on
the piston and push the piston in
with a hammer handle until it is
slightly below the top of the cylinder
(Fig. 34). Be sure to guide the
connecting rods to avoid damaging
the crankshaft journals. Install the
piston with the arrow on the piston
head toward the front of the engine
(Fig. 35).
5. Check the clearance of each bearing
following the procedure under
Fitting Main and Connecting Rod
Bearings in Part 21-01.
6. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings.

7. Turn the crankshaft throw to the
bottom of its stroke. Push the piston
all t h e way d o w n u n t i l t h e
connecting rod bearing seats on the
crankshaft journal.
8. Install the connecting rod cap.
Torque the nuts to specifications.
9. After the piston and connecting rod
assemblies have been installed,
check the side clearance between the
connecting rods on each crankshaft
journal (Fig. 36).
10. Disassemble, clean, and assemble
the oil pump. Clean the oil pump
inlet tube screen and the oil pan and
block gasket surfaces.
11. Prime the oil pump by filling either
the inlet port or outlet port with
engine oil and rotating the pump
shaft to distribute the oil within the
housing. Install the oil pump and the
oil pan.
12. Install the cylinder heads following
procedures under Cylinder Head
Installation.
13. Install the intake manifold following
procedures under Intake Manifold
Installation.
14. Fill and bleed the cooling system.
Fill the crankcase with the proper
grade and quantity of engine oil.
15. Start the engine and check and
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adjust the ignition timing. Connect
the distributor vacuum hoses at the
distributor.
16. Operate the engine at fast idle until
it reaches normal operating
temperature and check for oil and
coolant leaks. When the engine
temperature has stabilized adjust the
engine idle speed and idle fuel
mixture.
17. Install the air cleaner and intake
duct assembly.

CRANKSHAFT

The crankshaft and related parts are
shown in Fig. 37.
Removal
1. With engine removed from vehicle
and placed on a work stand,
disconnect the spark plug wires at
the spark plugs and remove the
wires from the ignition harness
brackets on the valve rocker arm
covers. Disconnect the coil-todistributor cap and spark plug wire
assembly. Remove the spark plugs
to allow easy rotation of the
crankshaft.
2. Disconnect the fuel pump outlet line
at the pump. Remove the fuel pump
from the cylinder block. Remove the
alternator and mounting brackets.
3. Remove the crankshaft pulley from
the crankshaft vibration damper.
Remove the cap screw and washer
from the end of the crankshaft.
Install the puller on the crankshaft
vibration damper (Fig. 19) and
remove the damper.
4. Remove the timing pointer. Remove
the water pump and cylinder front
cover as an assembly. Discard the
gasket and remove the crankshaft
front oil slinger.
5. Check the timing chain deflection
(Refer to Part 21-01). Remove the

FIG. 36 Checking Connecting Rod
Side Clearance
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camshaft sprocket cap screw,
washer and two piece fuel pump
eccentric. Slide both sprockets and
the timing chain forward and
remove them as an assembly (Fig.
21).
6. Invert the engine on the work stand.
Remove the clutch pressure plate
and disc ( m a n u a 1 - s h i ft
transmission). Remove the flywheel
and engine rear cover plate. Remove
the oil pan and gasket. Remove the
oil pump.
7. 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, and remove the
bearing cap. Push the connecting rod
and piston assembly up into the
cylinder. Repeat this procedure until all
the connecting rod bearing caps are
removed.
8. Remove the main bearing caps.
9. Carefully lift the crankshaft out of
the block so that the thrust bearing
surfaces are not damaged. Handle
the crankshaft with care to avoid
possible fracture or damage to the
finished surfaces. To refinish
journals, dress minor imperfections,
etc., refer to Part 21-01.

MAIN BEARING INSERTS

CRANKSHAFT SPROCKET
6306

MAIN BEARING CAPS

BOLT

FIG. 37 Crankshaft and Related Parts

A3266-B
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Installation
1. Remove the rear journal oil seal
from the block and rear main
bearing cap.
2. Remove the main bearing inserts
from the block and bearing caps.
3. Clean the rear journal oil seal groove
and the mating surfaces of the block
and rear main bearing cap.
4. Remove the connecting rod bearing
inserts from the connecting rods and
caps.
5. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the
bearing inserts and bearing bores are
clean. Foreign material under the
inserts will distort the bearing and
cause a failure.
6. Place the upper main bearing inserts
in position in the bores with the tang
fitting in the slot provided.
7. Install the lower main bearing
inserts in the bearing caps.
8. Dip the lip seal halves in clean
engine oil. Install the lip seals in the
bearing cap and block with the
undercut side of the seal toward the
FRONT of the engine as shown in
Fig. 31.
9. Carefully lower the crankshaft into
place. Be careful not to damage the
bearing surface.
10. Check the clearance of each main
bearing following the procedure
under Fitting Main and Connecting
Rod Bearings in Part 21-01.
11. After the bearings have been fitted,
apply a thin coating of oil-resistant
sealer to the rear main bearing cap at
the rear of the top mating surface
(Fig. 32). Do not apply sealer to the
area forward of the oil slinger
groove.
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12. Apply heavy engine oil SE to the
journals and bearings.
13. Install the rear main bearing cap
with the rear surface flush or slightly
ahead of the rear of the cylinder
block. Install all bearing caps, except
the thrust bearing cap (No. 3
bearing). Be sure that the main
bearing caps are installed in their
original locations.
Torque the bearing cap bolts to specifications.
14. Install the thrust bearing cap with
the bolts finger tight.
15. Pry the crankshaft forward against
the thrust surface of the upper half
of the bearing (Fig. 38).
16. Hold the crankshaft forward and
pry the thrust bearing cap to the
rear. This will align the thrust
surfaces of both halves of the
bearing.
17. Retain the forward pressure on the
crankshaft. Tighten the cap bolts to
specifications.
18. Force the crankshaft toward the rear
of the engine.
19. Check the crankshaft end play
(Refer to Part 21-01).
20. Install the timing chain and
sprockets, cylinder front cover and
fuel pump, following steps 1 thru 8
under Cylinder Front Cover and
Timing Chain Installation.
21. Install the engine rear cover plate
onto the alignment dowels at the
rear of the cylinder block.
22. Coat the threads of the flywheel
attaching bolts with oil-resistant
sealer. Position the flywheel on the
crankshaft flange. Install and
tighten the bolts to specifications.
On a flywheel for a manual-shift
transmission, useTool 6392-N to locate
the clutch disc. Install the pressure
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plate. Tighten the attaching bolts.
23. Install new bearing inserts in the
connecting rods and caps. Check the
clearance of each bearing following
the procedures under Fitting Main
andConnecting Rod Bearings in Part
21-01.
24. After the connecting rod bearings
have been fitted, apply a light coat of
engine oil to the journals and
bearings.
25. Turn the crankshaft throw to the
bottom of its stroke. Push the piston
all the way down until the rod
bearing seats on the crankshaft
journal.
26. Install the connecting rod cap.
Torque the nuts to specifications.
27. After the piston and connecting rod
assemblies have been installed,
check the side clearance between the
connecting rods on each connecting
rod crankshaft journal (Fig. 36).
28. Clean the oil pan, oil pump and oil
pump screen. Prime the oil pump by
filling either the inlet or outlet port
with engine oil and rotating the
pump shaft to distribute oil within
the housing. Install the oil pump and
oil pan by following the procedures
under Oil Pan and Oil Pump
Installation.
29. Install the front oil seal, vibration
damper and crankshaft pulley,
following steps 10 thru 12 under
Cylinder Front Cover and Timing
Chain Installation.
30. Install the spark plugs, distributor
cap and spark plug wires. Connect
the spark plug wires and high
tension lead.
31. Install the engine in the vehicle.
CAMSHAFT BEARING
Camshaft bearings are available preFinished to size for standard and 0.015

HOLD CRANKSHAFT
FORWARD

PRY CRANKSHAFT FORWAR

FIG. 38 Aligning Thrust Bearing

A2879-A
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DETAIL-1,-2 or -3
EXPANDING COLLET
DETAIL-l,-2 O r-3
BACK-UP NUT

THRUST BEARING
DETAIL-8
PULLING NUT

/

INSTALL FRONT BEARING TO SPECIFIED
DIMENSION BELOW FRONT FACE OF BL.OCKj

>3278-A;

FIG. 40 Camshaft Front Bearing
Measurement

CAMSHAFT BEARING (LOOSE)

DETAIL-5
PULLER SCREW

DETAIL-6or-7
DETAIL-4
PULLING PLATE

PULLER SCREW EXTENSION

clearances as a part of Camshaft
Bearing Replacement. Install the
engine in the vehicle.

Tool-T65L-6250-A

OIL FILTER

A2813-A
FIG. 39 Camshaft Bearing Replacement

inch undersize journal diameters. T h e
bearings are not interchangeable from
one bore to another.

Removal
1. Remove the camshaft,flywheeland
c r a n k s h a f t , following the
appropriate procedures in this part.
Push the pistons to the top of the
cylinders.
2. Remove the camshaft rear bearing
bore plug. Remove the camshaft
bearings (Fig. 39)
3. Select the proper size expanding
collet and back-up nut and assemble
on the expanding mandrel. With the
expanding collet collapsed, install
the collet 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
1. Position the new bearings at the
bearing bores with the oil holes
aligned, and press them in place with
the tool shown in Fig. 39. Be sure to
center the pulling plate and puller
screw to avoid damage to the
bearing. Failure to use the correct
expanding collet can cause severe
bearing damage. Be sure the front
bearing is installed the specified
distance below the front face of the
cylinder block (Fig. 40).
2. Install the core plug as detailed in
Part 21-01.
3. Install the camshaft, crankshaft,
flywheel and related parts, following
the appropriate procedures in this
section except do not check
connecting rod and main bearing

T h e oil filter assembly is shown in
Fig. 4 1 .
FILTER ELEMENT
6731

ADAPTER FITTING
6890

A3704- B

FIG. 41 Oil Filter Installation

Removal

Place a drip pan under the filter.
Unscrew the filter from the adapter
fitting and clean the adapter recess.
Installation
1. Coat the gasket on a new filter with
oil. Place the new filter in position
on the adapter fitting. Hand tighten
the filter until the gasket contacts
the adapter face, and then advance it
1/2 turn.
2. Operate the engine at fast idle, and
check for oil leaks. If oil leaks are
evident, perform the necessary
repairs to correct leakage. Check the
oil level and fill the crankcase if
necessary.

DISASSEMBLY AND ASSEMBLY
When installing nuts or bolts that
must be torqued (refer to Section 9 for
torque specifications), oil the threads
with light weight engine oil. Do not oil

threads that require oil-resistant or
water-resistant sealer. Refer to Part 21-

ENGINE

01, for cleaning and inspection
procedures.

Disassembly

1. Install the engine on the work stand.
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2. Remove the distributor cap, coil
high tension wire and spark plug
wires as an assembly.
3. Disconnect the primary wire at the
coil and remove the coil.
4. Remove the alternator and brackets
from the water pump and cylinder
head.
5. Remove the crankcase emission
valve from the right rocker arm
cover.
6. Disconnect the carburetor to fuel
pump line and remove the line.
Remove the carburetor.
7. Disconnect the vacuum lines at the
distributor and control valve.
Remove the distributor hold down
bolt and the distributor.
8. Remove the intake manifold
attaching bolts. Raise the intake
manifold and carefully remove it
from the engine. Discard the gasket
and seals.
9. Remove the rocker arm covers.
10. Remove the rocker arm fulcrum
bolts and remove the fulcrum seats,
oil deflectors and rocker arms. Place
the rocker arms and fulcrum seats in
order of removal so that they can be
installed in their original location.
11. Remove the valve push rods in
sequence and put them in a rack or
holder so that they can be installed
in their original position.
12. Using tool T70P-14151, remove the
valve lifters and place them in a rack
so that they can be installed in their
original bores (Fig. 18). The internal
parts of each hydraulic valve lifter
assembly are matched sets. Do not
intermix the parts. Keep the
assemblies intact until they are to be
cleaned.
13. Remove the exhaust manifolds and
the spark plugs.
14. Remove the cylinder head bolts and
lift the cylinder heads off the block.
Discard the cylinder head gaskets.
15. Remove the crankshaft pulley from
the crankshaft vibration damper.
Remove the cap screw and washer
from the end of the crankshaft.
Install the puller on the crankshaft
vibration damper (Fig. 19) and
remove the vibration damper.
16. Remove the timing pointer.
17. Remove the cylinder front cover
attaching screws. Remove the
cylinder front cover and water pump
as an assembly. Discard the gasket
and remove the crankshaft front oil
slinger.
18. Remove the water pump from the
front cover.
19. Remove the thermostat housing and
thermostat from the block. Remove
the oil pressure and temperature
sending units from the block.

20. Remove the fuel pump.
21. Check the timing chain deflection
(refer to Part 21-01).
Remove the camshaft sprocket cap
screw, washer and two piece fuel pump
eccentric. Slide both sprockets and the
timing chain forward, and remove them
as an assembly (Fig. 21).
22. Remove the camshaft thrust plate.
Carefully remove the camshaft by
pulling it toward the front of the
engine. Use caution to avoid
damaging the journals and lobes.
23. Remove any ridge and/or carbon
deposits from the upper end of the
cylinder bores. Move the piston to
the bottom of its travel and place a
cloth on the piston head to collect
the cuttings. Remove the cylinder
ridge with a ridge cutter. Follow the
instructions furnished by the tool
manufacturer. Never cut into the
ring travel area in excess of 1/32
inch when removing ridges. After
the ridge has been removed, remove
the cutter from the cylinder bore.
24. On a flywheel for a manual shift
transmission, remove the clutch
pressure plate and disc.
25. Remove the flywheel and rear cover
plate. Remove the clutch pilot
bushing (Fig. 27).
26. Invert the engine. Remove the oil
pan and discard the gaskets and
seals.
27. Remove the oil pump and inlet tube
as an assembly. Remove the
intermediate drive shaft. Discard the
oil pump gasket.
28. Make sure all connecting rods and
caps are marked so that they can be
installed in their original locations.
Turn the crankshaft until the
connecting rod being removed is
down. Remove the rod cap.
29. Push the connecting rod and piston
assembly out of the top of the
cylinder with the handle end of a
hammer. Avoid damage to the
connecting rod journal or the
cylinder wall when removing the
piston and rod.
30. Remove the bearing inserts from the
connecting rods and caps. Install the
rod caps on the connecting rods
from which they were removed.
31. Remove the main bearing caps.
32. Carefully lift the crankshaft out of
the cylinder block so that the thrust
bearing surfaces are not damaged.
Handle the crankshaft with care to
avoid possible fracture or damage to
the finished surfaces.
33. Remove the rear journal oil seal
from the block and rear bearing cap.
34. Remove the main bearing inserts
from the block and bearing caps.
Install the main bearing caps in their

original positions.
35. Remove the camshaft rear bearing
bore plug. Remove the camshaft
bearings (Fig. 39).
Assembly
If the cylinder block is to be
replaced, transfer the cylinder head
dowels, front cover and rear cover plate
alignment dowels, dipstick tube, oil
filter adapter, fuel pump retaining stud
and drain plugs to the new cylinder
block and start the assembly procedures
with step number 5.
1. If the original cylinder block is used,
remove the glaze from the cylinder
bores by following the instructions
in Part 21-01.
2. Invert the engine on the work stand.
3. Position the new camshaft bearings
at the bearing bores with the oil
holes aligned, and press them in
place with the tool shown in Fig. 40.
Be sure the camshaft front bearing is
installed the specified distance below
the front face of the cylinder block.
4. UsingTool T70P-6011-A, install the
core plug as detailed in Part 21-01.
5. Oil the camshaft journals and apply
Lubriplate to all lobes, and then
carefully slide it through the
bearings. Install the camshaft thrust
plate and check camshaft end play
as shown in Part 21-01.
6. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the
bearing inserts and bearing bores are
clean. Foreign material under the
inserts will distort the bearing and
cause a failure.
Place the upper main bearing inserts
in position in the bore with the tang
fitting in the slot provided.
7. Install the lower main bearing
inserts in the bearing caps.
8. Dip the lip seal halves in clean
engine oil. Install the lip seals in the
bearing cap and block with the
undercut side of the seal toward the
FRONT of the engine as shown in
Fig. 31.
9. Carefully lower the crankshaft into
place. Be careful not to damage the
bearing surfaces.
10. Check the clearance of each main
bearing following the procedure
under fitting main and connecting
rod bearings in Part 21-01.
11. After the bearings have been fitted
apply a thin coating of oil-resistant
sealer to the rear main bearing cap at
the rear of the top mating surface
(Fig. 32). Do not apply sealer to the
area forward of the oil slinger
groove.
12. Apply heavy engine oil SE to the
journals and bearings.
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13. Install the rear main bearing cap
with the rear surface flush or slightly
ahead of the rear of the cylinder
block. Install all bearing caps, except
the thrust bearing cap (No. 3
bearing). Be sure that the main
bearing caps are installed in their
original positions. Tighten the
bearing cap bolts to specifications.
14. Install the thrust bearing cap with
the bolts finger tight.
15. Pry the crankshaft forward and pry
the thrust bearing cap to the rear
(Fig. 39). This will align the thrust
surfaces of both halves of the
bearing.
16. Retain the forward pressure on the
crankshaft. Tighten the cap bolts to
specifications.
17. Check the crankshaft end play
(Refer to Part 21-01).
18. Install the clutch pilot service
bearing (Fig. 28).Coat the threads of
theflywheelattaching bolts with oilresistant sealer. Position the rear
cover plate on the block and the
flywheel on the crankshaft flange.
Install and tighten the bolts to
specifications.
On a flywheel for a manual-shift
transmission, use Tool T58P-7563-A to
locate the clutch disc. Install the
pressure plate.
19. Turn the engine on the work stand
so that the front end is up.
20. Position the sprockets and timing
c h a i n on the c a m s h a f t and
crankshaft (Fig. 21). Be sure the
timing marks on the sprockets are
positioned as shown in Fig. 20.
21. Lubricate the timing chain and
sprockets with engine oil.
22. Install the two piece fuel pump
eccentric, washer and camshaft
sprocket cap screw. Tighten the
sprocket cap screw to specifications.
Install the crankshaft front oil
slinger (Fig. 22).
23. Position a fuel pump gasket on the
block and install the fuel pump.
Tighten the fuel pump attaching
screw and nut to specification.
24. Remove the front crankshaft seal
from the cylinder front cover with
the tool shown in Fig. 23. Clean the
cylinder front cover water pump and
the cylinder block gasket surfaces.
25. Coat the water pump gasket on both
sides with sealer. Install the water
pump and gasket onto the cylinder
front cover.
26. Coat the cylinder front cover gasket
on both sides with oil-resistant
sealer. Install the cylinder front
cover onto the alignment dowels.
Install the timing pointer and front
cover attaching screws.
27. Install the pistons and connecting
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rods by following steps 1 thru 9
under Piston and Connecting Rod
Installation.
28. Invert the engine on the work stand.
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.
29. With the stop properly positioned,
insert the intermediate drive shaft
into the oil pump.
30. Prime the oil pump by filling either
the inlet or outlet port with engine
oil. Rotate the pump shaft to
distribute the oil within the pump
body.
31. Position a new gasket on the pump
housing and install the pump and
shaft as an assembly. Tighten the oil
p u m p a t t a c h i n g s c r e w s to
specifications.
32. Clean the gasket surfaces of the
block and oil pan. Coat the block
surface and the oil pan gasket
surface with sealer. Position new
gaskets on the block and position a
new seal on the cylinder front cover
and rear main bearing cap. Make
sure the tabs on the seal are over the
oil pan gasket. Install the attaching
screws and tighten them from the
center outward to specifications
(one screw secures the fuel line
bracket).
33. Install the front crankshaft oil seal
into the cylinder front cover with the
tool shown in Fig. 24.
34. Lubricate the crankshaft with a
white lead and oil mixture and apply
Lubriplate to the oil seal rubbing
surface of the vibration damper
inner hub to prevent damage to the
oil seal.
35. Line up the crankshaft vibration
damper keyway with the key on the
crankshaft, and then install the
vibration damper on the crankshaft
(Fig. 25). Install the damper cap
screw and washer, and tighten the
screw to specifications. Install the
crankshaft pulley.
36. Turn the engine on the work stand
so that the top of the engine is up.
37. Clean the cylinder head and block
gasket surfaces. Install the head
gasket over the cylinder head
dowels. Do not apply sealer to the
head gasket surfaces.
38. Place the cylinder head on the
engine. Coat the head bolt threads
with heavy oil, and then install the
bolts.
39. The cylinder head bolt tightening
procedure is performed in three
progressive steps. Tighten the bolts
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in sequence (Fig. 15) to 50 ft-lbs,
then to 60 ft-lbs and finally to
specifications. When cylinder head
bolts have been tightened following
this procedure it is not necessary to
retorque the bolts after extended
operation. However, the bolts may
be checked and retightened if
desired.
40. Coat the cylinder head mating
surfaces of the exhaust manifold
with a light film of graphite grease.
41. Position the exhaust manifolds on
the cylinder heads and install the
attaching bolts and flat washers.
Tighten the attaching bolts to
specifications, working from the
center to the ends.
42. Install the spark plugs.
43. Use the hydraulic valve lifter
leakdown tester (Part 21-01) to fill
the lifters with test fluid. Coat the
outside of each valve lifter and lifter
bore with heavy engine oil SE to
provide initial lubrication. Place
each lifter in the bore from which it
was removed.
44. Clean the mating surfaces of the
intake manifold, cylinder heads and
cylinder block.
45. Position new seals on the cylinder
block and press the seal locating
extensions into the holes in the
mating surface.
Apply non-hardening sealer at the
four junction points of the seals and
cylinder heads. Position the intake
manifold gasket onto the block and
cylinder heads with the alignment
notches under the dowels on the
cylinder heads. Be sure the holes in the
gasket are aligned with the holes in the
cylinder head.
46. Carefully lower the intake manifold
into position on the cylinder heads.
47. Be sure the holes in the manifold
gaskets and manifold are in
alignment. Install the intake
manifold attaching bolts. Tighten
the intake manifold bolts in three
steps (Fig. 13).
Tighten all bolts in sequence to 8-10
ft-lb.
Tighten all bolts in sequence to 1520 ft-lb.
Tighten all bolts in sequence to
specifications. After completing the
remaining assembly steps, operate the
engine until it reaches normal operating
temperature, then retorque the manifold
bolts in sequence to specifications.
48. Lubricate and install the push rods
in their original positions. Apply
Lubriplate or equivalent over the
valve stem tips.
49. With the No. 1 piston at TDC on the
end of the compression stroke,
POSITION A in Fig. 3, install the
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rocker arm, fulcrum seat and bolt
and perform a valve clearance check
on the following valves:
No. 1 Intake No. 1 Exhaust
No. 4 Intake No. 3 Exhaust
No. 8 Intake No. 7 Exhaust
P o s i t i o n t h e c r a n k s h a f t in
POSITION B, Fig. 3, and install the
rocker arm, fulcrum seat and bolt and
perform a valve clearance check on the
following valves:
No. 3 Intake No. 2 Exhaust
No. 7 Intake No. 6 Exhaust
P o s i t i o n t h e c r a n k s h a f t in
POSITION C, Fig. 3, and install the
rocker arm, fulcrum seat and bolt and
perform a valve clearance check on the
following valves:
No. 2 Intake No. 4 Exhaust
No. 5 Intake No. 5 Exhaust
No. 6 Intake No. 8 Exhaust
Be sure the fulcrum seat base is
seated in its slot on the cylinder head
before tightening the fulcrum bolts.
Tighten the fulcrum bolts to specification. Check the valve clearance following the procedures under Valve
Clearance Checking Procedure.
50. Rotate the crankshaft until the No.
1 piston is TDC at the end of the
compression stroke, then 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.
51. On 351-C engines, remove the water
pump by-pass orifice plug Fig. 42 .
Install a new water pump by-pass
orifice plug with the tool shown in
Fig. 43.

FIG. 42 Water Pump By-Pass
Orifice Plug—351-C

52. Coat a new thermostat housing
gasket on both sides with sealer.
Install the thermostat housing,
thermostat and gasket. Tighten the
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the crankcase with the proper grade
and quantity of engine oil.
63. Operate the engine and check for oil
and coolant leaks. Check and adjust
the ignition timing. Connect the
distributor vacuum hose to the
d i s t r i b u t o r . Retorque intake
manifold bolts to specifications.
64. Adjust the engine idle speed, fuel
mixture and anti-stall dashpot (if
applicable). Adjust the transmission
throttle linkage.
CYLINDER HEAD

I
FIG. 43 Installing Water Pump ByPass Orifice Plug—351-C

t h e r m o s t a t housing bolts to
specification.
53. Coat the threads of the oil pressure
sending unit and the temperature
sending unit with e l e c t r i c a l
conductive sealer. Install the oil
pressure and temperature sending
units in the block.
54. Install the ignition coil. Position and
install the alternator and mounting
bracket.
55. Connect the vacuum lines.
56. 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.
57. Position the covers on the cylinder
heads. Make sure the gasket seats
evenly all around the head. Install
the bolts. The cover is tightened in
two steps. Tighten the bolts to
specifications. Two minutes later,
tighten the bolts to the same
specifications.
58. Install the carburetor and connect
the fuel pump to carburetor fuel line.
59. Install the crankcase ventilation
system.
60. Install the distributor cap. Position
the spark plug wires in the brackets
on the valve rocker arm covers.
Connect the spark plug wires and
the coil wire.
61. Clean the oil filter gasket surface.
Coat the gasket on the filter with oil.
Place the filter in position on the
adapter fitting. Hand tighten the
filter until the gasket contacts the
adapter face, then advance it 1/2
turn.
62. Install the engine in the vehicle. Fill
and bleed the cooling system. Fill

Disassembly
1. Remove the exhaust manifolds and
the spark plugs.
2. Clean the carbon out of the cylinder
head combustion chambers before
removing the valves.
3. Compress the valve springs (Fig.
44). Remove the spring retainer
locks and release the spring.

FIG. 44 Compressing Valve Spring

4. Remove the spring retainer, spring
and stem seal, discard the valve stem
seals. Remove any burrs from the
valve stem with tool T70P-6505-A
as shown in Fig. 45 to prevent
damage to the valve guide bore.
Remove the valve. Identify all valve
parts.

T70P-6505-A

A3247-A

FIG. 45

Removing Valve Stem
Burrs

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

All valves, valve stems and valve
guides are to be lubricated with heavy
engine oil SE. The valve tips are to have
Lubriplate or equivalent applied. The
lubricant is to be applied before
installation.
1. Clean the spring retainer lock
grooves on the valves to remove any
loose material left by the valve stem
deburring tool.
2. Lubricate the valve guide and valve
stem with heavy engine oil SE.
3. Install each valve (Fig. 46 ) in the
port from which it was removed or
to which it was fitted. Install a new
stem seal on the valve.

over-loading the camshaft lobes
which could lead to spring breakage
and/or worn camshaft lobes.

PLUNGER
CHECK VALVE
RETAINER

A2867-A

FIG. 48 Type I Hydraulic Valve
Lifter Assembly

The internal parts of each hydraulic valve lifter assembly are
matched sets. Do not intermix the parts.
Keep the assemblies intact until they are
to be cleaned.
The disassembly and assembly
procedures for Types I and II valve lifters are different. Valve lifters should always be tested after assembly; refer to
the test procedures covered in Part 2101.
TYPE I

Disassembly

Do not install the spacers unless
necessary. Use of spacers in excess
of recommendations will result in
overstressing the valve springs and

PLUNGER SPRING
BODY

VALVE LIFTER

4. Install the valve spring over the
valve, and then install the spring
retainer. Compress the spring and
install the retainer locks (Fig. 46).
5. 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 (Fig. 47). 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.

CHECK VALVE

UNDERSIDE OF SPRING
RETAINER

6. Install the exhaust manifolds and
the spark plugs.

FIG. 46 Valve and Related Parts

METERING VALVE

CHECK VALVE SPRING

FIG. 47 Valve Spring Assembled
Height

A3243-C

PUSHROD

Disassemble and assemble each
lifter separately. Identify the lifter
assemblies so they can be installed in
their original bores.
1. Grasp the lock ring with needle nose
pliers to release it from the groove. It
may be necessary to depress the
plunger to fully release lock ring.
2. Remove the push rod cup, metering
valve (disc), plunger and spring.
3. Remove the plunger assembly, the
check valve and the check valve
retainer and plunger spring.
Carefully remove the plunger
spring, the check valve retainer and,
the check valve disc from the
plunger.
Assembly

Type I hydraulic lifter assembly is
shown in Fig. 48.
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 and
push the retainer down into place on
the plunger.
4. Place the plunger spring, and then
the plunger (open end up) into the
lifter body.
5. Position the metering valve (disc) in
the plunger, and then place the push
rod cup in the plunger.
6. Depress the plunger, and position
the closed end of the lock ring in the
groove of the lifter body. With the
plunger still depressed, position the
open ends of the lock ring in the
groove. Release the plunger, and
then depress it again to fully seat the
lock ring.
7. Use the hydraulic valve lifter
leakdown tester (Part 21-01) to fill
the lifters with test fluid.
TYPE II

Disassembly

Each valve lifter is a matched
assembly. If parts of one lifter are
intermixed with those of another,
improper valve operation may result.
Disassemble and assemble each lifter
separately. Keep the lifter assemblies in
proper sequence so they can be installed
in their original bores.
1. Grasp the lock ring with needle nose
pliers to release it from the groove. It
may be necessary to depress the
plunger to fully release lock ring.
2. Remove the push rod cup.
3. Remove the plunger assembly, the
check valve and the check valve
retainer and plunger spring.
Carefully remove the plunger
spring, the check valve retainer and
the check valve ball and spring from
the plunger.
Assembly

Type II hydraulic lifter assembly is
shown in Fig. 49.
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GASKET-6659
ASSEMBLY

f

Press Ram

6670

PUSH
ROD

IDENTIFICATION
MARKS

LIFTER ASSEMBLY
6500

PLATE
6616
A 3505-A

A 3493-A

FIG. 49 Type II Hydraulic Valve
Lifter Assembly

FIG. 50 Oil Pump Assembly

1. Place the plunger on a clean work
surface (table or bench) in an
inverted position and center the
check valve ball and spring on it.
Carefully slide the check valve
retainer over the ball and spring and
down until it bottoms. Use every
precaution not to distort it in
anyway.
Place the plunger spring over the
metering valve.
2. Leaving the assembly in the inverted
position, slide the lifter body down
over the spring until it slightly
compresses the spring.
3. Position the combined assembly
right side up on the work surface
(table or bench).
4. Install the push rod cup. Depress the
cup and install the lock ring.
5. Use the hydraulic valve lifter
leakdown tester (Part 21-01) to fill
the lifters with test fluid.

plunger, spring, a new cap and the
cotter key.
3. Install the outer race and the inner
rotor and shaft assembly. Be sure
the dimple (identification mark) on
the outer race is facing outward and
on same side as identification mark
on rotor. The race rotor and shaft
and the outer race are serviced as an
assembly. One part should not be
replaced without replacing the
other.
Install the cover and tighten the
cover attaching screws to specifications.
4. Install the oil inlet tube and screen
assembly on the oil pump.
5. Prime the pump by filling either the
inlet or outlet port with engine oil.
Rotate the pump shaft to distribute
the oil within the pump body.
PISTON AND CONNECTING ROD

OIL PUMP
Disassembly
1. Remove the oil inlet tube from the
oil pump.
2. Remove the cover attaching screws,
then remove the cover. Remove the
inner rotor and shaft assembly, then
remove the outer race.
3. Remove the cotter key. 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
Fig. 50
1. Oil all parts thoroughly.
2. Install the oil pressure relief valve

INSERT
TAPERED PILOT
IN PISTON PIN
FOR PIN REMOVAL

Disassembly
1. Remove the bearing inserts from the
connecting rod and cap.
2. Mark the pistons to assure assembly
with the same rod and installation in
the same cylinders from which they
were removed.
3. Remove the piston rings. Using an
arbor press and the tool shown in
Fig. 51, press the piston pin from the
piston and connecting rod.

INSERT THIS END
IN PISTON HOLE
FOR INSTALLATION

Adapter Detail A - 3

T68P-6I35-A
Cup Detail A-l

A3705-A

FIG. 51 Removing or Installing
Piston Pin

UPPER
COMPRESSION
RING

LOWER
COMPRESSION
RING

6200

Assembly

The piston connecting rod and
related parts are shown in Fig. 52.
Check the fit of a new piston in the
cylinder bore before assembling the
piston and piston pin to the connecting
rod.
A3259-A

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

FIG. 52 Piston, Connecting Rod and
Related Parts

21-22-26

1. Apply a light coat of engine oil to all
parts. Assemble the piston to the
connecting rod with the cylinder
number side of the connecting rod
and the arrow on the piston
positioned as shown in Figs. 34 and
35. On replacement connecting rods,
install the large-chamfered side of
the connecting rod bearing bore
towards the crankshaft cheek;
facing towards front of engine on
right bank rods, and facing towards
rear of engine on left bank rods.
2. Start the piston pin in the piston and
connecting rod (this may require a
very light tap with a mallet). Using
an arbor press and the tool shown
in Fig. 51, press the piston pin
through the piston and connecting
rod until the pin is centered in the
piston.
3. Check the end gap of all piston rings
(Part 21-01). It must be within
s p e c i f i c a t i o n s . Follow the
instructions contained on the piston
ring package and install the piston
rings.
4. Check the ring side clearance of the
compression rings with a feeler
gauge inserted between the ring and
its lower land (Part 21-01). The
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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 should be
replaced.

5. 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. Install
the bearing inserts in the connecting
rod and cap with the tangs fitting in
the slots provided.
CYLINDER ASSEMBLY
Disassembly

Follow steps 1 thru 17, 19, 20 and 24
thru 27 under Engine Disassembly.
Remove 4 cylinder head dowels from
the cylinder block.Remove the cylinder
block drain plugs and remove the
cylinder assembly from the work stand.
Assembly

Clean the gasket and seal surfaces of
all parts and assemblies.
Install the replacement cylinder
assembly on a work stand. Install the
cylinder block drain plugs and cylinder

head dowels. Transfer all parts removed
from the old cylinder assembly,
following the procedures in steps 19, 20,
24 thru 27 and 29 thru 64 under Engine
Assembly. Check all assembly
clearances and correct as necessary.

CYLINDER BLOCK

Before replacing a cylinder block,
determine if it is repairable, and make
the necessary repairs following the
procedures in Part 21-01.
Disassembly

Follow steps 1 thru 17, 19 and 20
thru 32 under Engine Disassembly.
Remove the 4 cylinder head dowels and
the cylinder block drain plugs from the
cylinder block. Remove the cylinder
block from the work stand.
Assembly

Install the replacement cylinder
block on the work stand. Install the
cylinder block drain plugs and cylinder
head dowels. Transfer all parts removed
from the old cylinder block to the new
cylinder block by following steps 5 thru
64 under Engine Assembly. Check all
assembly clearances and correct as
necessary.
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SPECIFICATIONS
GENERAL SPECIFICATIONS
Compression
Ratio

Engine

Compression Pressure
PSI (Sea Level) @ Cranking
Speed
When checking compression,
take the highest compression
reading and compare it to the
lowest reading. The lowest
reading must be within 75%
of the highest.

Bore and Stroke
4.00x3.50

351-C 2V
8.0:1

351-C 4V

4.00 x 3.50

351-C HO

8.0:1

4.00 x 3.50

400

8.0:1

4.00 x 4.00

Oil Pressure-Hot
©2000RPM

Belt Tension
(Lbs.)(D

Firing Order

New
140
Used
110

1-3-7-2-6-5-4-8

45-75

0 All belts. A used belt is any in operation for 10 minutes. Minimum tension before re-adjustment - - 70 lbs.
CYLINDER HEAD
Combustion
Chamber
Volume

Engine

351-C2V
351-C4V
351-C
HO

76.9-79.9

400-2V

76.9-79.9

Valve Guide
Bore Diameter
(Standard
Intake and
Exhaust)

Intake

Exhaust

0.34330.3443

0.0600.080

0.0700.090

76.9-79.9

Valve
Seat Width

Valve
Seat
Angle

45°

Valve
Seat
Runout
(Maximum)

Valve
Arrangement
(Front to
Rear)

0.015

Right
I-E-I-E-I-EI-E
Left
E-l-E-l-EI-E-I

73.9-76.9

0 Head Gasket Surface Finish R.M.S

Gasket
Surface
Flatness

(D
0.003
inch
in any
6 inches,
0.007
overall

90-150.

VALVE ROCKER ARMS, PUSH RODS AND TAPPETS
Engine

Rocker Arm
Lift Ratio

351-C, 400
0

Valve Push Rod
(Maximum Runout)

0.8740-0.8745

0.015

1.73:1

Standard Diameter

Valve Tappet or Lifter
Clearance to Bore 0
Hydraulic Lifter Leakdown Rate
5-50 Seconds Maximum-Measured
at 1/16 inch plunger travel

0.0007-0.0027

Collapsed Tappet Gap
Allowable
Desired
0.100-0.200

0.100-0.150

Wear Limit - 0.005.

VALVE SPRINGS
Valve Spring Pressure
Lbs® Specified Length

Engine
Pressure
351-C-2V
351-C-4V
351-C HO
400-2V

Valve Spring
Free Length
Approx.

Wear Limit

76-84 @ 1.820
199-221 @ 1.420
85-95 @ 1.820
271-299 @ 1.320
88-96 @ 1.820
299-331 @ 1.320

68@ 1.820
179 @ 1.420
79 @ 1.820
244 @ 1.320
79 @ 1.820
269 @ 1.320

76-84 @ 1.820
215-237 @ 1.390

68 @ 1.820
183 @ 1.390

Valve Spring
Assembled Height
Pad to Retainer

Valve Spring
Out-of -Square
(Maximum)

1 13/16-1 27/32

5/64 (0.078)

2.07
2.05
2.03
2.06

VALVES
Valve Stem To Valve Guide Clearance 0
Intake
Exhaust

Engine

Valve Head Diameter

351-C-2V,400-2V
0.0010-0.0027

Wear Limit - 0.0055.

Exhaust

2.032-2.050

1.650-1.660

2.032-2.050

1.705-1.715

Valve Face Angle <Z)

440

0.0015-0.0032

351-C-4V
0

Intake

(2) Valve Face Runout - Maximum 0.002.

VALVES (Continued)
Valve Stem Diameter
Engine

351-C,
400

Standard

0.003 Oversize

Intake

Exhaust

0.34160.3423

0.34110.3418

Intake
0.34460.3453

Exhaust
0.34410.3448

0.015 Oversize

0.030 Oversize

Intake

Exhaust

Intake

Exhaust

0.35660.3573

0.35610.3568

0.37160.3723

0.37110.3718
CA1309-B
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CAMSHAFT
Theoretical
Valve Lift

Lobe Lift 0

Engine
Intake

Exhaust

Intake

Exhaust

0.235

0.235

0.407

0.407

351-C-4V

0.278
0.298

0.283
0.298

0.481

351-C HO

0.490

0.490
0.490

400-2V

0.247

0.250

0.427

0.433

351-C-2V

0 Maximum allowable lobe lift loss

CAMSHAFT (Continued)

Camshaft Journal to
Bearing Clearance

Camshaft
End Play

Wear Limit

Clearance

Wear Limit

0.001-0.006

0.009

0.001-0.003

0.006

0.005

APPROXIMATE OIL PAN CAPACITIES

0
Bearing

Item

Camshaft Journal
DiameterStandard (2)

Camshaft Bearing
Location (3)

Item

Bearing
(No 1)

2.1258-2.1268

Camshaft
Bearings
Inside
Diameter

(No 2)

2.0675-2.0685

351-C, 400

(No 1)

2.1238-2.1248

(No 2)

2.0655-2.0665

(No 3)

2.0505-2.0515

(No 4)

2.0355-2.0365

(No 5)

2.0205-2.0215

(No 1)

0.040-0.060

Engine

351-C, 400

(No 3)

2.0525-2.0535

(No 4)

2.0375-2.0385

(No 5)

2.0225-2.0235

U.S. Measure

0

Imperial Measure

5 Quarts
4 Quarts
351-C, 400
0
Includes one quart with filter replacement

0 Timing Chain Deflection (Maximum)
0.500
(2) Camshaft journal maximum runout
0.005
Camshaft journal maximum out-of-round
0.0005
(3) Distance in inches that the front edge of the bearing is installed towards the rear
from the front face of the cylinder block.
CYLINDER BLOCK

Engine

351-C

400

0

Cylinder Bore Diameter 0

Tappet Bore Diameter

Main Bearing
Bore Diameter

Cylinder Block
Distributor Shaft
Bearing Bore Diameter

Head Gasket
Surface Flatness v2)

Crankshaft To Rear
Face Of Block
Runout TIR Max

4.0000-4.0036

0.8752-0.8767

2.9417-2.9425
3.1922-3.1930

0.5160-0.5175

0.003 inch in any
6 inches or 0.007
inch overall

0.0G5

Maximum-out-of-round
Wear Limit
Cylinder bore surface finish RMS

0.001
0.005
15-35

(2) Head gasket surface finish RMS
Bore maximum taper
Wear Limit

60-150
0.001
0.010

CRANKSHAFT AND FLYWHEEL

Main Bearing
Journal
Diameter 0

Engine
351-C

2.7484-2.7492

0.002

400

2.9994-3.0002

0.002

0

Main Bearing
Journal
Thrust Face
Runout

Main Bearing
Journal Runout
Maximum <2)

Main bearing journal out-of-round maximum 0.0004.

0.001

Main Bearing
Journal
Taper Max

Thrust
Bearing
Journal
Length

0.0003 Per Inch

1.124-1.126

0.0003 Per Inch

1.137-1.139

Main Bearing
Surface Finish
RMS Maximum
Journal

Thrust Face

12
12

20 Rear
25 Front

Q> Wear Limit-0.005.

CRANKSHAFT AND FLYWHEEL (Continued)

Engine

Connecting Rod
Journal Diameter 0

Connecting Rod
Bearing Journal
Maximum Taper

2.3103-2.3111

0.0004 Per Inch

351-C

400
0

Connecting rod out-of-round maximum 0.0004.

Flywheel Ring Gear Lateral Runout
Transmission
Automatic
Standard

Crankshaft Free
End Play (2)

Flywheel Clutch
Face Runout

0.004-0.010

0.010

0.040

0.D60

0.004-0.008

-

-

0.D60

© Wear Limit - 0.012.

CRANKSHAFT BEARINGS
Connecting Rod Bearings
To Crankshaft Clearance
Engine
351-C-2V, 400
351-C-4V
351-C-HO
0

-

Desired

Allowable

0.0008-0.0015

0.0008-0.0026

0.0011-0.0015

0.0011-0.0026

0.002 U.S. Thickness

Add 0.0010 to Standard Thickness

Main Bearings
Wall Thickness
Standard
0.0620-0.625

(2)

To Crankshaft Clearance
Desired

Allowable

0.0009-0.0015

0.0009-0.0026

0.0010-0.0015

0.0011-0.0028

0.002 U.S. Thickness

Wall Thickness
Standard (2)
0.0959-0.0962
0.0957-0.0962

^dd 0.0010 to Standard Thickness
CA1309-A1
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CONNECTING ROD

Engine
351-C

Piston Pin
Bore or
Bushing
ID
0.9104-0.9112

400

0 9734-0.9742

0
2.4361-2.4369

Connecting Rod
Assembly
(Assembled To
Crankshaft)
Wear Limit
Side Clearance

Connecting Rod
Alignment
Maximum Total
Difference (2)

Connecting
Rod Length
Center
To Center
5.7785-5.7815
6.5785-6.5815

Connecting
Rod Bearing
Bore Diameter

Twist

Bend

0.012

«%.004

0.010-0.020

0.023

0 Connecting rod bearing bore maximum out-of-round and taper
0.0004
(2) Pin bushing and crankshaft bearing bore must be parallel and in the same vertical plane
within the specified total difterence at ends of 8-inch long bar measured 4 inches on each
side of rod.

PISTON
Diamter®

Engine
351-C

Coded
Red

Piston Pin
Bore
Diameter

Piston To
Cylinder Bore
Clearance (2)

0.003
Oversize

Coded
Blue

3.99823.9988

3.99944.0000

4.00064.0012

0.00140.0022

3.99683.9974

3.99803.9986

3.99923.9998

0.00340.0042

0.91240.9127
0.9754-0.9757

400
351-C-HO

0 Measured at the piston pin bore centerline at 90° to the pin bore.

Ring Groove Width
Upper Compression Ring
Lower Compression Ring
Oil Ring

0.080-0.081
0.080-0.081
0.1880- 0.1890

0.91220.9125

Q> 351-4V - 0.0018-0.0026.

PISTON RINGS
Side Clearance

Ring Width
Compression Ring

Compression Ring

Ring Gap Width

0

Compression Ring

Engine

Top

Bottom

Top

Bottom

Oil
Ring

Top

Bottom

351-C, 400

0.077-0.078

0.077-0.078

0.002-0.004

0.002-0.004

Snug

0.010-0.020

0.010-0.020

© W e a r Limit

0.006

Oil Ring

(2)
0.015-0.055

(2) Steel Rail

PISTON PIN
Diameter
Engine

Length

351-C

3.010-3.040

351C-HO

3.020-3.030

400

3.150-3.170

Standard

0.001 Oversize

0.9119-0.9124

0.9130-0.9133

0.9749-0.9754

-

To Piston
Clearance

To Connecting
Rod Clearance

0.0002-0.0004

Interference Fit

OIL PUMP

Engine

Rotor-Type Oil
Pump Relief Valve
Spring Tension
Lbs @ Specified
Length

Drive Shaft
To Housing
Bearing
Clearance

351-C, 400

23.6-24.6 @ 1.37

0.0015-0.0029

Relief Valve
Clearance

0.0015-0.0029

Rotor Assembly
End Clearance

Outer Race
To Housing
(Radial
Clearance)

0.001-0.004

0.006-0.013

CA1309-A2
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TORQUE LIMITS-FT. LBS.
Engine
351 -C, 400

Item
Cylinder Head Bolts
Step 1
Step 2
Step 3
Oil Pan to Cylinder Block
Intake Manifold Bolts

Exhaust Manifold Bolts
Water Outlet Housing
Distributor Vacuum Control Valve
Flywheel to Crankshaft
Main Bearing Cap Bolts
Oil Pan Drain Plug
Oil Pump Cover Plate
Oil Filter Insert to Block

55
75
95-105
11-13 (5/16 x 18)
7-9(1/4x20)
21-25 (5/16 Bolt)
27-33 (3/8 Bolt)
6-9 (1/4 Bolt)
400-12-16
351 - 12-22
14-20

Cylinder Front Cover
Water Pump Bolts to Front Cover

Engine
351-C. 400
With grease on gasket surface,
had tighten until gasket
contacts adapter face then
tighten 1/2 turn more.
14-20
12-15(5/16-18)

Camshaft Thrust Plate to Block
Vibration Damper to Crankshaft

9-12
70-90

Item

Oil Filter to Block
Cartridge Type

10-15
75-85

Crankshaft Pulley to Vibration Damper
UBS Bolts
Place Bolts
Connecting Rod Nuts
Valve Rocker Arm Cover
Fuel Pump to Cylinder Block

1/2-13,95-105,3/8-16,35-45
15-25
9-12
20-30

Rocker Arm Bolts to Cylinder Head
Water Pump Bolts to Cylinder Block
EGR Valve to Carburetor Spacer

35-50
35-50
40-45

3-5
Nut 14-20
Bolt 10-15
18-25
14-20 (5/16-18)
10-15
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PART 21-24 429 and 460 CID V-8 Engines
Applies To Ford, Mercury, Thunderbird, Torino,
Montego, Lincoln Continental and Continental Mark IV
COMPONENT INDEX
CAMSHAFT
Removal and Installation
CAMSHAFT BEARING
Removal and Installation
CAMSHAFT REAR BEARING
BORE PLUG
Removal and Installation
CONNECTING ROD BEARING

Page

24-13
24-19

24-14

EXHAUST MANIFOLDS
Removal and Installation
FLYWHEEL
Removal and Installation
FRONT OILSEAL
Removal and Installation
INTAKE MANIFOLD
Removal and Installation

Removal and Installation
CRANKCASE VENTILATION SYSTEM

24-17

Description
Removal and Installation
CRANKSHAFT
Removal and Installation
CRANKSHAFT REAR OIL SEAL
Removal and Installation
CYLINDER ASSEMBLY
Disassembly and Assembly
CYLINDER BLOCK

24-02
24-06
24-18

MAIN BEARING
Removal and Installation
OIL FILTER
Removal and Installation
ON

24-16
24-24
24-24

24-11

CYLINDER HEADS
Disassembly and Assembly

24-22

Removal and Installation

24-09
24-02
24-20
24-03
24-04
24-05

24-02

Page

24-08
24-14
24-13
24-07
24-16
24-20

DAM

U l L r AIM

Removal and Installation

Disassembly and Assembly
CYLINDER FRONT COVER AND
TIMING CHAIN
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DESCRIPTION
ENGINE

The 429 (Fig. 1) and the 460 V-8
engines are a lightweight cast iron
design and are basically the same with
the exception of the stroke.

manifold to be burned in the combustion
chambers of the engine, eliminating a
m a j o r s o u r c e of e n g i n e o i l
contamination. The positive closed-type

crankcase ventilation system also
prevents the discharge of crankcase
fumes to the atmosphere, as an air
pollution control measure.

EXHAUST EMISSION CONTROL
SYSTEM

The 429 and the 460 V-8 engines
were designed to produce a level of
exhaust emissions at or below Federally
established limits. All 429 and 460 CID
engines are equipped with the IMCO
Emission System. The use of an exhaust
emission control system reduces the
amount of free hydrocarbons and
carbon monoxide formed in the
combustion chambers by promoting
more complete combustion. Carburetor
and spark advance specifications give a
more precise lean mixture with retarded
spark to improve combustion at low
engine speeds where emissions have
previously been highest. Limiter caps on
the carburetor idle mixture adjusting
screws prevent enriching the air-fuel
mixture beyond the legal limits for
emission control.
The EGR ( E x h a u s t Gas
Recirculation) System is covered in
detail in Volume VI of this manual.
CRANKCASE VENTILATION
SYSTEM

The 429 and 460 V-8 engines have a
positive closed-type crankcase
ventilation system. This system draws
blow-by vapors from the crankcase and
discharges them into the intake

A2976-A

FIG. 1 3/4 Left Front View—429 CID

ADJUSTMENTS
VALVE CLEARANCE

The valve arrangement on the left
bank is E-I-E-I-E-I-E-I and on the right
bank is I-E-I-E-I-E-I-E.
A 0.060-inch shorter push rod or a
0.060-inch longer push rod are availabe
for service to provide a means of
compensating for dimensional changes
in the valve mechanism. Refer to the
Master Parts List or the specifications
for the pertinent color code.
Valve stem to valve rocker arm
c l e a r a n c e s h o u l d be w i t h i n

specifications with the hydraulic lifter
completely collapsed. Repeated valve
reconditioning operations (valve and/or
valve seat refacing) will decrease the
clearance to the point that if not
compensated for, the hydraulic valve
lifter will cease to function and the valve
will be held open.
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 OFF until the No. 1 piston is
on TDC after the compression
stroke.
2. With the crankshaft in the positions
designated in Steps 3, 4 and 5,
position the hydraulic lifter
compressor tool on the rocker arm.
Slowly apply pressure to bleed down
the hydraulic lifter until the plunger
is completely bottomed (Fig. 2).
Hold the lifter in this position and
check the available clearance
between the rocker arm and the
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No. 5 Intake No. 6 Exhaust
After checking the spacing on these
valves, rotate the crankshaft to
POSITION C as shown in Fig. 3 and
check the following valves:
No. 2 Intake No. 3 Exhaust
No. 3 Intake No. 7 Exhaust
No. 6 Intake No. 8 Exhaust

valve stem tip with a feeler gauge. If
t h e c l e a r a n c e is l e s s t h a n
specifications, install an undersize
push rod. If the clearance is greater
than specifications, install an
oversize push rod.
With the No. 1 piston on TDC at the
end of the compression stroke as
shown in POSITION A, Fig. 3,
check the following valves:
No. 1 Intake No. 1 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 4 Exhaust

A3000-C

FIG. 2 Checking Valve Clearance

4. After checking the spacing on these
valves, rotate the crankshaft to
POSITION B as shown in Fig. 3
then check the following valves:
No. 4 Intake No. 2 Exhaust

POSITION 1 - No. 1 at TDC at end of compression stroke.
POSITION 2 - Rotate the crankshaft 180 degrees (one half
revolution) clockwise from POSITION A.
POSITION 3 - Rotate the crankshaft 270 degrees (three
quarter revolution) clockwise from
POSITION 2.

With No. 1 at TDC at end of compression stroke
make a chalk mark at points 2 and 3 approximately
90 degrees apart.

A3234-B

FIG. 3 Positioning Crankshaft for Checking Valve Clearance and Installing Rocker Arms

REMOVAL AND INSTALLATION
When installing nuts or bolts that
must be torqued (refer to Section 9 for
torque specifications), oil the threads
with light-weight engine oil. Do not oil
threads that require oil-resistant or
water-resistant sealer.
Refer to Part 21-01 for Cleaning,
Inspection and Test procedures.
ENGINE
The engine removal and installation
procedures are for the engine only
without the transmission attached.
Removal
1. Raise the hood and mask the edges
of the hood, fenders and cowl to

2.
3.
4.

5.

6.

protect the paint. Place fender
covers on fenders.
Remove the hood.
Drain the cooling system at the
radiator and the cylinder block.
Disconnect the ground cable from
the battery. Remove the air cleaner
and intake duct assembly. Cover the
carburetor air horn with a clean
cloth.
Disconnect the radiator upper and
l o w e r h o s e s at t h e e n g i n e .
Disconnect the transmission oil
cooler lines at the radiator if
equipped with an a u t o m a t i c
transmission.
Remove the fan shroud attaching

bolts.
7. Remove the cooling fan-to-water
pump hub attaching bolts. Remove
the cooling fan and the shroud.
8. Remove the radiator upper support
and the radiator.
9. If equipped with air conditioning,
i s o l a t e the c o m p r e s s o r and
disconnect the service valves and
hoses at the compressor. Remove
the clamp bolt at the air conditioner
muffler support if so equipped and
position the refrigerant lines out of
the way.
Loosen the compressor drive belt
idler pulley and remove the drive belt.
Remove the compressor support
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bracket-to-water pump bolt. Remove
the compressor-to-mounting bracket
bolts. Remove the power steering pump
and position it to one side. Disconnect
the compressor clutch wire and remove
the c o m p r e s s o r . Remove the
compressor mounting bracket and idler
pulley.
10. Disconnect the fuel inlet line at the
fuel pump. Plug or cap the line to
prevent fuel loss.
11. Loosen the alternator adjusting arm
and mounting bolts. Remove the
drive belts and water pump pulley.
Remove the a l t e r n a t o r and
mounting brackets and position out
of way, leaving the wires connected.
12. Disconnect the ground cable at the
right front corner of cylinder block.
Disconnect the heater hoses.
Remove the transmission fluid filler
tube attaching bolt from the right
valve rocker arm cover, and position
the transmission filler tube out of the
way.
13. Disconnect all vacuum lines at the
rear of intake manifold.
14. Disconnect the speed control cable
at carburetor and bracket, if so
e q u i p p e d . D i s c o n n e c t the
accelerator rod and transmission rod
at the bell crank, and secure out of
way.
15. Disconnect the engine wiring
harness at the multi-connector on
dash.
16. Raise the vehicle on a hoist.
Disconnect the inlet pipes at exhaust
manifolds.
17. Disconnect the starter cable from
starter solenoid or starter. Remove
starter attaching bolts and remove
starter by moving starter assembly
forward, rotating it to turn solenoid
outward, then removing it toward
rear of vehicle (460 CID only). On
the 429 CID, lift it from the engine.
18. On Lincoln Continental and Mark
IV models, remove the cylinder
block to converter housing supports.
Remove access cover from converter
housing. Remove the flywheel to
converter attaching nuts, rotating
the flywheel as necessary. Remove
the converter-to-engine lower rear
cover plate attaching bolts.
19. Remove the nuts attaching the front
support insulators to the underbody
crossmember.
20. Hold the transmission in position
with a support tool.
21. Lower the vehicle on hoist. Remove
converter housing to cylinder block
upper attaching bolts (left side).
Disconnect the coil wire, and
remove the coil and bracket
assembly from the intake manifold.
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22. Attach an engine lifting sling, Tool
No. T53L-3OO-A, and hoist to lifting
brackets at exhaust manifolds.
Carefully remove engine from the
vehicle. Install the engine on a work
stand and remove the lifting sling.
Installation
1. Attach engine lifting sling, Tool No.
T53L-3OO-A, and hoist to lifting
brackets at exhaust manifolds.
Remove engine from work stand.
2. Position new manifold gaskets on
the inlet pipes. Carefully lower
engine into vehicle. With engine
supported by lifting sling, align
converter-to-flywheel mounting
studs with flywheel. Position the
engine support insulator heat
shields, then lower the engine,
guiding the front support insulator
studs into holes in underbody
crossmember.
3. Install the converter housing-tocylinder block or transmission-toflywheel housing upper attaching
bolts and torque to specifications.
Remove the transmission support.
Position the hoist out of the way and
remove lifting sling.
4. Raise the vehicle on a hoist and
install the front support insulator
stud n u t s . Torque them to
specifications. Install the converter
housing-to-engine rear cover plate
or transmission-to-flywheel housing
lower attaching bolts and torque
them to specifications.
5. Install the nuts on converter-toflywheel mounting studs and torque
nuts to specifications. Install
converter access plate. If working on
a Lincoln Continental or Mark IV,
install cylinder block to converter
housing supports.
6. Install the starter and connect
starter cable.
7. With gaskets in place on inlet pipes,
guide pipe ends into intake manifold
flanges. Install nuts on flange studs
and torque to specifications.
8. Lower the vehicle on a hoist and
c o n n e c t a c c e l e r a t o r and
transmission rods to bell crank.
Connect engine wiring harness at
multi-connector at dash.
9. Connect all vacuum lines at rear of
intake manifold. Connect speed
control cable, if so equipped, to
carburetor linkage and bracket.
10. Connect h e a t e r hoses. Set
transmission filler tube in position
and tighten bolt at right valve rocker
arm cover to secure tube.
11. Connect ground wire to right front
corner of cylinder block. Install
alternator and mounting brackets.
12. If equipped with air conditioning,

install the compressor upper
mounting bracket to left cylinder
head. Position the air conditioner
muffler bracket and power steering
reservoir or pump on studs in left
cylinder head. Install compressor to
upper mounting bracket and attach
compressor support bracket to water
pump. Connect compressor clutch
wire bullet connector.
13. Connect the fuel inlet line to the fuel
pump. Install the coil to intake
manifold and connect wires.
14. If equipped with air conditioning,
connect the service valves to
compressor and install air
conditioner muffler.
15. Set radiator in position and install
the radiator upper support Install
the radiator upper and lower hoses.
Connect the oil cooler lines to
radiator if vehicle is equipped with
automatic transmission.
16. Fit the water pump pulley in
position. Install all drive belts.
17. Place fan assembly inside radiator
shroud and position the shroud.
Install fan assembly to water pump
h u b a n d t o r q u e b o l t s to
specifications. Install the shroud
attaching bolts.
18. Fill the crankcase, cooling system
and power steering reservoir to the
correct level and specified
lubricants. Adjust the tension of
drive belts to specifications.
19. Connect the distributor and vacuum
lines. Install the air cleaner and
intake duct, crankcase ventilation
system air supply hose and oil filler
cap.
20. Connect the battery. Start the engine
and check for leaks.
21. When engine temperature stabilizes,
adjust the ignition timing, engine
idle speed and mixture, and
transmission linkage, as required.
22. If equipped with air conditioning,
check the system and charge as
necessary.
23. Install the hood. Remove the
masking tape and fender covers.
ENGINE FRONT SUPPORTS

Front supports (Figs. 4 through 6)
are located on each side of the cylinder
block. Following procedures apply to
either support.
FORD AND MERCURY

Removal
1. Block rear wheels and set parking
brake. Raise front of vehicle with a
floor jack and install safety stands.
2. Place a jack under the front area of
the oil pan. Position a wood block
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between the jack and pan. Raise the
jack just enough to support the
engine.
3. Remove the nut and through bolt
that attaches the front support
insulator to the lower support
bracket (Fig. 4).

1 1/2 inches) to provide clearance to
remove the support and not damage
the radiator.
4. Remove the through bolts from the
support insulator. Lift the insulator
from the number 2 crossmember.
5. Remove the bracket-to-insulator
attaching bolt and separate the
units.

UPPER BRACKET 6043 ASSEMBLY
HEAT SHIELD
6D037 ASSEMBLY L.H. ,
v
6D036R.H.
*
35-60 FT LB

20-35 FT-LB
35-60 FT-LB

the insulator and heat shield if so
equipped.
5. If required, the upper bracket can
now be removed by removal of the
three screws holding the bracket to
the cylinder block. Whenever selflocking mounting bolts and nuts are
removed, they must be replaced with
new self-locking bolts and nuts.

SHIELD

30-50 FT-LB
SUPPORT INSULATOR
6B032 ASSEMBLY L.H.
6038 R.H.

20-35 FT-LB

NO. 2
CROSSMEMBER REF.

25-40 FT-LB
A2979-E

FIG. 4 Engine Front Support Ford
and Mercury

A3281-B

FIG. 5 Engine Front
Support—Lincoln Continental

THROUGH BOLT
DIRECTION OF BOLT
OPTIONAL
#2 CROSSMEMBER

4. Remove the bolts attaching support
insulator and heat shield to the
cylinder block. Replace the
insulator on one side before
proceeding to other support
insulator.
Installation
1. Position the support insulator and
the heat shield to cylinder block
(Fig. 4). Install and torque the
attaching bolts to specifications.
2. Lower the engine, guiding front
support insulator through bolt holes
into alignment with support bracket
and install the through bolt. Remove
the floor jack and wood block.
Torque the through bolt to
specifications.
3. Raise the front of the vehicle and
remove the safety stands. Lower the
vehicle.
4. Remove the rear wheel blocks and
release the parking brake.
LINCOLN CONTINENTAL

Removal
1. Block rear wheels and set parking
brake. Raise front of vehicle and
install safety stands.
2. Remove the bolts that attach the
support bracket to the cylinder
block (Fig. 5).
3. Place a wood block on a jack under
the front end of the oil pan. Raise the
engine high enough (approximately

Installation
1. Position the support bracket on the
support insulator (Fig. 5) and install
and torque the attaching nut to
specifications.
2. Position the support on the number
2 crossmember. Install but do not
tighten the through bolt.
3. Lower the jack until the cylinder
block just contacts the support
bracket.
4. Start the support bracket attaching
bolts in the cylinder block, then,
lower and remove the jack from the
oil pan.
5. Torque the through bolt and
attaching bolts to specifications.
6. Remove the safety stands and lower
the vehicle.
TORINO, MONTEGO, THUNDERBIRD
AND MARK IV

Removal
1. Remove the fan shroud attaching
screws and support the engine using
a jack and block of wood under the
oil pan.
2. Remove the through bolt and nut
attaching the insulator to the frame
crossmember.
3. Remove the insulator to upper
bracket attaching nuts (Fig. 6).
4. Raise the engine sufficient to remove

A3499-B

FIG. 6 Engine Front Support—Torino,
Montego, Mark |V and
Thunderbird

Installation
1. Position the upper bracket to the
cylinder block, install the three
attaching screws and torque to
specification.
2. Position the heat shield and
insulator on the upper bracket studs
and over the frame crossmember.
Install the two attaching nuts and
torque to specification.
3. Lower the engine until the locator
stud in the insulator engages the
l o c a t o r hole in the frame
crossmember.
4. Install the through bolt and locking
nut. Torque the locking nut to
specification.
5. Remove jack and wood block.
Install fan shroud attaching screws
and torque to specification.
ENGINE REAR SUPPORT
FORD AND MERCURY

Removal
1. Remove the insulator assembly to
crossmember attaching bolt(s) and
nut(s) (Fig. 7).
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2. Raise the transmission with a jack to
obtain clearance at the transmission
extension housing. Then, remove the
retainer and insulator assembly
m o u n t i n g bolts and w a s h e r s .
Remove the insulator assembly and
the retainer.

INSULATOR

THUNDERBIRD AND MARK IV
Removal
1. Remove the insulator assembly to
crossmember attaching nuts (Fig. 8).
2. Raise the transmission with a jack to
obtain clearance and remove the
insulator to extension housing
attaching bolts and remove the
insulator.
Installation
1. Position the insulator assembly and
install the insulator to extension
h o u s i n g b o l t s . T o r q u e to
specifications.
2. Lower the transmission so that the
insulator studs and locators are
properly seated on the crossmember
and install the attaching nuts.
Torque to specification.
TORINO AND MONTEGO

INSULATOR RETAINER
6054

CROSSMEMBER

FIG. 7 Engine Rear Support Ford
and Mercury

REAR SUPPORT
INSULATOR
6068 ASSEMBLY

Removal
1. Support the transmission with a
floor jack to remove weight from the
supporting crossmember.
2. Remove the nuts attaching the
i n s u l a t o r assembly to the
crossmember (Fig. 9).
3. R e m o v e or loosen t h e b o l t s
a t t a c h i n g the supporting
crossmember for repositioning or
removal as necessary to remove the
insulator assembly.
4. Remove the bolts and washers that
attach the engine rear insulator to
the transmission.
5. Remove the insulator assembly.
6068 ASSEMBLY

40-60 F T -

30-50 F T - L B

#3 CROSSMEMBER

#3 CROSSMEMBER LOCATED IN THIS POSITION
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Installation
Whenever self-locking mounting
bolts and nuts are removed, they must
be replaced with new self-locking bolts
and nuts.
1. Position the engine rear insulator
assembly in place beneath the
transmission. Install the attaching
bolts and washers and torque to
specification.
2. P o s i t i o n t h e s u p p o r t i n g
crossmember. Install and tighten the
bolts to proper torque specification.
3. Install the nuts attaching the
i n s u l a t o r a s s e m b l y to t h e
crossmember.
4. Remove the floor jack.
CRANKCASE VENTILATION
SYSTEM
Removal
1. Remove ventilation system air
intake hose from air cleaner.
Remove the hose, elbow and
grommet from the left rocker arm
cover.
2. Remove air cleaner and intake duct
assembly.
3. Disconnect the inlet vent hose from
the bracket and carburetor spacer.
Unlock the oil filler cap from the left
rocker arm cover and remove the inlet
hose, crankcase ventilation regulator
valve and oil filler cap as an assembly.
Disassemble for cleaning.
4. Pull regulator valve out of mounting
grommet in right valve rocker arm
cover.
Installation
1. Install the oil filler cap and insert
regulator valve into mounting
grommet.
2. Position the inlet vent hose in the
bracket and connect to carburetor
spacer and regulator valve.
3. Install air cleaner and intake duct
assembly.
4. Install ventilation system air intake
hose and elbow to air cleaner and
right rocker arm cover grommet.

FOR ALL TRANS. EXCEPT XPL
5005 ASSEMBLY REF.

VALVE ROCKER ARM COVER
AND ROCKER ARM

A2980-D

FIG. 8 Engine Rear
Support—Continental Mark IV
and Thunderbird
Installation
1. Position the insulator assembly and
retainer; then install the mounting
bolts and lock washers. Torque the
bolts to specifications.
2. Lower the transmission. Install the
insulator assembly to crossmember
attaching bolt(s) and nut(s). Torque
them to specifications.

70-100 F T - L B

#3 CROSSMEMBER
n CROSSMEMBE
LOCATED IN THIS
POSITION FOR
XPL AUTO.
TRANS.
A3283-D

FIG. 9 Engine Rear Support—Torino
and Montego

The valve rocker arm is shown in
Fig. 10.
Removal
1. Remove the air cleaner and intake
duct assembly.
If a right cylinder head rocker arm
is to be removed, remove the crankcase
ventilation regulator valve from the
valve rocker arm cover.
2. Disconnect the spark plug wires
from the spark plugs by grasping,
twisting and pulling the moulded

21-24-07

429 AND 460 CID V-8 ENGINES

A3236-B

FIG. 10 Rocker Arm and Related
Parts

cap only. Remove the wires from the
bracket on the valve rocker arm
cover(s) and position the wires out
of the way.
3. Remove the valve rocker arm
cover(s).
4. Remove the valve rocker arm bolt,
oil deflector, fulcrum seat and
rocker arm.
Installation
1. Apply Lubriplate or equivalent to
the top of the valve stems, the rocker
arm and fulcrum seats.
2. Position the No. 1 piston on TDC at
the end of the compression stroke,
POSITION A in Fig. 3, and install
the rocker arm, fulcrum seat, oil
deflector and bolt on the following
valves:
No. 1 Intake No. 1 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 4 Exhaust
Position the crankshaft in
POSITION B in Fig. 3 and install the
rocker arm, fulcrum seat, oil deflector
and bolt on the following valves:
No. 4 Intake No. 2 Exhaust
No. 5 Intake No. 6 Exhaust
Position the crankshaft in
POSITION C in Fig. 3 and install the
rocker arm, fulcrum seat, oil deflector
and bolt on the following valves:
No. 2 Intake No. 3 Exhaust
No. 3 Intake No. 7 Exhaust
No. 6 Intake No. 8 Exhaust
Be sure that the fulcrum seat base
is inserted in its slot on the cylinder
head before tightening the fulcrum

bolts. Tighten the fulcrum bolt to
specification. Check the valve clearance
following the procedures under Valve
Clearance Checking Procedure.
3. Clean the valve rocker arm cover(s)
and the cylinder head gasket
surface(s). Position the gasket in the
cover, making sure that the gasket

tangs are secured in 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. The cover is tightened in
two steps. Tighten the bolts to
specifications. Two minutes later,
tighten the bolts to the same
specifications.
If the right cover was removed,
install the crankcase ventilation
regulator valve.
Install the air cleaner and intake
duct assembly.
5. Install the spark plug wires in the
bracket on the valve rocker arm
cover(s). Connect the spark plug
wires.
6. Start the engine and check for leaks.
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way.
10. Remove coil and bracket assembly.
11. Remove attaching bolts and nuts
and remove intake manifold and
carburetor as an assembly (Fig. 11).
If necessary to pry manifold away
from cylinder heads, do not damage
gasket sealing surfaces.
12. Remove and discard intake
manifold gaskets and seals.
13. If manifold is to be further
disassembled (Fig. 12), remove
coolant outlet housing, gasket, and
thermostat. Remove automatic
choke heat tubes, carburetor, spacer,
and g a s k e t s . R e m o v e t h e
thermostatic choke heater tube.
Remove engine temperature sending
unit. Discard all gaskets.

INTAKE MANIFOLD

Removal
1. Drain cooling system. Remove air
cleaner and intake duct assembly.
2. Disconnect radiator upper hose at
engine.
3. Disconnect heater hoses at intake
manifold and water pump, and
position out of way. Loosen water
pump by-pass hose clamp at intake
manifold.
4. Disconnect positive crankcase
ventilation valve and hose at right
valve rocker arm cover. Disconnect
all vacuum lines at rear of intake
manifold and tag for proper
installation.
5. Disconnect wires at spark plugs by
twisting and pulling moulded caps.
Remove wires from brackets on
valve rocker arm covers. Disconnect
coil high tension lead at coil and
remove distributor cap and wires as
an assembly.
6. Disconnect all distributor vacuum
lines at carburetor and vacuum
control valve and tag for proper
installation. Remove distributor and
vacuum lines as an assembly.
7. Disconnect accelerator linkage at
carburetor. Remove speed control
linkage bracket, if so equipped, from
intake manifold and disconnect it
from the carburetor. Remove bolts
holding accelerator linkage bell
crank, remove linkage springs, and
position linkage out of way.
8. Disconnect fuel line at carburetor.
9. Disconnect wiring harness at coil
battery terminal, engine
temperature sending unit, oil
pressure sending unit, and other
connections as necessary. Disengage
wiring harness from three clips at
left valve rocker arm cover bolts,
and position wiring harness out of

STANDARD EYE
BOLT 5/16-18
THREAD

A2986-A

FIG. 11 Removing or Installing
Intake Manifold

Remove all gasket material from the
machined surfaces of the manifold.
Clean the manifold in a suitable solvent
and dry it with compressed air.
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 entered the manifold as a
result of repairs.
Installation
1. If intake manifold assembly was
disassembled, install coolant outlet
h o u s i n g , new g a s k e t , and
thermostat. Install carburetor,
spacer, new gaskets, automatic
choke heat tubes and thermostatic
choke heater tube. Coat threads with
electrical conductive sealer and
install water temperature sending
unit.
2. Clean mating surfaces of intake
manifold, cylinder heads, and
cylinder block. Use suitable solvent
to remove all traces of oil.
3. Coat cylinder block seal surfaces
with quick-drying adhesive sealer.
Apply thin bead of non-hardening
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COOLANT OUTLET
HOUSING-8594
THERMOSTAT
8575
MANIFOLD GASKET
9439 RH
9441. LH

GASKET-9A425

WATER TEMPERATURE
SENDING UNIT-10884
A2944-C

FIG. 12 Intake Manifold Disassembled

4.

5.

6.

7.
8.
9.

sealer at junction of cylinder block
sealing surfaces and cylinder heads
(4 places).
Position new intake manifold
gaskets on cylinder heads, carefully
aligning holes in gaskets with holes
in cylinder heads. Coat underside of
front and rear seals with quickdrying adhesive sealer and fit seals to
cylinder block, aligning seal tabs in
notches in gaskets. Apply bead of
non-hardening sealer over four (4)
junction points of seals and gaskets.
Carefully lower intake manifold into
position over four (4) studs in ends
of cylinder heads. When intake
manifold is in place, run finger
around seal area to be sure seals are
in place. If seals have shifted,
remove manifold and reposition
seals.
Be sure intake manifold gaskets are
properly aligned. Then install
attaching bolts and nuts snugly to
manifold. Torque bolts and nuts in
sequence (Fig. 13) to specifications
to compress gaskets and seals. Then
repeat sequence, torquing bolts and
nuts to same specifications.
Install water pump by-pass hose to
intake manifold fitting.
Connect radiator upper hose to
coolant outlet housing.
Rotate crankshaft damper until No.
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intake manifold.
14. Fit wiring harness into three (3)
clips at inboard edge of left valve
rocker arm cover and connect to all
terminals.
15. Position accelerator linkage on
manifold. Attach accelerator
linkage bell crank. Attach speed
control linkage bracket to intake
manifold, if so equipped. Install
linkage springs and connect linkage
to carburetor.
16. Connect the vacuum lines to their
respective ports at rear of intake
manifold.
17. Secure distributor cap to distributor.
Connect spark plug wires to spark
plugs and fit wires into brackets on
valve rocker arm covers. Connect
coil high tension lead to coil.
18. Fill the cooling system.
19. Fill the power steering reservoir.
20. Start engine. Check and adjust
ignition timing. Connect distributor
vacuum lines to their respective
parts.
21. Operate engine at fast idle and check
for coolant and power steering fluid
leaks. Bleed power steering system
and refill reservoir as necessary.
Recheck coolant level and refill as
necessary.
22. Start the engine and allow it to reach
normal operating temperature, then
retorque the manifold attaching nuts
and bolts to specification.
23. Check and adjust carburetor idle
speed and mixture (Group 24) as
required. Install air cleaner and
intake duct assembly.
EXHAUST MANIFOLDS

A2932-B

FIG. 13 Intake Manifold Torque
Sequence

1 piston is at TDC at end of
compression stroke. Position
distributor in block with rotor at
No. 1 firing position and points
open. Install hold down clamp.
10. Connect heater hose at intake
manifold and water pump.
11. Connect positive crankcase
ventilation valve and hose to right
valve rocker arm cover.
12. Connect fuel line to carburetor.
13. Install coil and bracket assembly to

Removal
1. If removing right exhaust manifold,
remove air cleaner and intake duct
assembly.
2. Disconnect exhaust manifold(s) at
resonator or muffler inlet pipe(s).
3. Remove attaching bolts and
washers, and remove exhaust
manifold(s) and lifting bracket(s).
Inspect the cylinder head joining
flanges of the exhaust manifold(s) for
evidence of exhaust gas leaks.
Inspect the manifold(s) for cracks,
damaged gasket surfaces, or other
defects that would make them unfit for
further service.
Installation
1. Clean mating surfaces of exhaust
manifold(s) and cylinder head(s).
C l e a n m o u n t i n g f l a n g e of
manifold(s) and resonator inlet
pipe(s). Apply light film of graphite
grease to exhaust manifold(s) and
cylinder head port areas.
2. Position exhaust manifold(s) on
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cylinder head(s). Install attaching
bolts and washers, starting at fourth
bolt hole from front of each
manifold. Position lifting bracket
under bolts at third exhaust port
from front of engine. On right
exhaust manifold, install shoulder
stud(s) for air intake heat shroud at
first and sixth bolt holes from front
of manifold (Fig. 14). Torque bolts
to specifications, working from
center of manifold to both ends.

of way. Remove compressor upper
mounting bracket from cylinder
head.
If n o t e q u i p p e d w i t h a i r
conditioning, remove bolts attaching
power steering reservoir bracket to left
cylinder head. Position reservoir and
bracket out of way.
6. Remove valve rocker arm covers.
Remove rocker arm bolts, rocker
arms, oil deflectors, fulcrums and
push rods in sequence (Fig. 15) so

LIFTING BRACKET

FRONTHEAT SHROUD MOUNTING BOLTS

A2945-A

FIG. 14 Right Exhaust Manifold Installation

3. Place new gasket(s) on resonator or
muffler inlet pipe(s). Position inlet
pipe(s) to manifold(s). Install
attaching nuts and torque to
specifications.
4. Install air cleaner and intake duct
assembly, if removed.
5. Start engine and check for exhaust
leaks.
CYLINDER HEADS

Removal
1. Remove intake manifold and
carburetor as an assembly, following
procedure under Intake Manifold
Removal.
2. Disconnect resonator or muffler
inlet pipe at exhaust manifold.
3. Loosen air conditioning compressor
drive belt, if so equipped.
4. Loosen alternator attaching bolts
and remove bolt attaching alternator
bracket to right cylinder head.
5. If equipped with air conditioning,
isolate compressor at service valves
and remove valves and hoses from
compressor. Remove nuts attaching
compressor support bracket to water
pump. Remove bolts attaching
compressor to upper mounting
bracket and position compressor out

they can be installed in their original
positions.
7. Remove cylinder head attaching
bolts. Lift cylinder heads and
exhaust manifolds as assemblies
from cylinder block with a hoist. If
necessary to loosen cylinder head
gasket seal, pry at forward corners
of cylinder heads against casting
bosses provided on cylinder block.
Do not damage machined surfaces of
head or block. Discard cylinder head
gasket.
8. If disassembly or machining of
cylinder head is required, remove
exhaust manifold.

A3240-B

FIG. 15 Removing Valve Push Rod
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Installation
1. Clean cylinder head, intake
manifold, valve rocker arm cover,
and cylinder block gasket surfaces.
If cylinder head was removed for
cylinder head gasket replacement,
check flatness of cylinder head and
block gasket surfaces. If exhaust
manifold was removed, coat
cylinder head and manifold port
areas with film of graphite grease
and install manifold and gasket to
cylinder head.
2. Place two (2) long cylinder head
attaching bolts in two rear lower
bolt holes of left cylinder head. Place
a long cylinder head attaching bolt
in rear lower bolt hole of right
cylinder head. Use rubber bands to
retain bolts in position until cylinder
heads are installed.
3. Position new cylinder head gaskets
on block over dowels. Do not apply
sealer to head gasket surfaces. Place
cylinder heads on block, guiding
exhaust manifold studs into
resonator or muffler inlet pipe
connections, and install remaining
attaching bolts (longer bolts in lower
row of bolt holes). Tighten all
cylinder head attaching bolts in
sequence (Fig. 16) in three steps:
first to 75 ft-lbs, then to 105 ft-lbs,
and finally to specifications. When
this procedure is used, it is not
necessary to retorque bolts after
extended operation.
4. Clean and inspect push rods, one at
a time. Clean the oil passage in the
push rods with a suitable solvent,
and blow out with compressed air.
5. Install push rods in original
positions. Apply Lubriplate or
equivalent to valve stem tips and
push rod ends.
6. Lubricate and install the rocker
arms following the procedure under
valve rocker arm installation. Be
sure lower ends of push rods remain
seated in valve lifters.
7. Torque resonator or muffler inlet
pipe stud nuts to specifications.
8. Install intake manifold and
carburetor assembly, following
procedure under Intake Manifold
Installation.
9. Perform valve clearance adjustment,
as detailed under Valve Clearance
Adjustment.
10. If equipped with air conditioning,
install compressor upper mounting
bracket to left cylinder head. Attach
compressor to upper mounting
bracket. Attach power steering
reservoir and compressor mounting
bracket to left cylinder head and
water pump. Connect service valves
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and hoses to compressor.
If n o t e q u i p p e d w i t h a i r
conditioning, attach power steering
reservoir bracket to left cylinder head.
11. Apply oil-resistant sealer to one side
of new valve rocker arm cover
gaskets. Lay cemented side of
gaskets in place in covers. Install
covers.
12. Install bolt attaching alternator
bracket to right cylinder head.
Adjust alternator drive belt tension
to specifications and tighten
alternator attaching bolts.
13. If equipped with air conditioning,
adjust compressor drive belt tension
to specifications and tighten
attaching bolts.
14. Fill radiator and power steering
reservoir, as necessary.
15. Start engine and check for leaks.
16. Check and adjust carburetor idle
speed and mixture (Group 24) as
required.
17. If equipped with air conditioning,
evacuate compressor and partially
charge system with refrigerant
(Group 36).

4. Install air line with adapter in spark
plug hole. Turn on air supply to hold
valves closed.
5. Install Tool T70P-6049-A (Fig. 17)
and compress valve spring. Remove
retainer locks, spring retainer, and
spring. Remove and discard valve
stem seal (Fig. 18). If air pressure
fails to hold valve in closed position,
valve damage affecting sealing is
indicated. Remove and inspect
cylinder head assembly.
FIG. 18 Removing or Installing Valve
Stem Seal

A3245-A

FIG. 17 Compressing Valve
Spring—In Chassis
A3241-A

FIG. 16 Cylinder Head Bolt Torque
Sequence

VALVE SPRING, RETAINER AND
STEM SEAL

Broken valve springs or defective
valve stem seals or retainers may be
replaced without removing the cylinder
head if valve or valve seat is not
damaged.
Removal
1. If defective spring, retainer, or seal is
on right side of engine, remove air
cleaner and intake duct assembly.
Remove crankcase ventilation
system regulator valve and hose
from right valve rocker arm cover.
If defective spring, retainer, or seal is
on left side of engine, remove oil filler
cap and ventilation hose from left valve
rocker arm cover and position out of
way.
2. Remove valve rocker arm cover(s)
and applicable spark plug(s).
3. Remove valve rocker arm bolts, oil
deflectors, fulcrum seats, rocker
arms, and push rods from affected
cylinder(s).

6. Wrap rubber band, tape or string
around end of valve stem to prevent
valve from dropping into cylinder
when air pressure in cylinder is shut
off if piston is at bottom of cylinder.
Shut off air pressure.
7. Inspect valve stem for damage.
Rotate valve, checking tip for
eccentric movement. Move valve up
and down through normal travel in
valve guide and check for binding. If
valve is damaged, cylinder head
must be removed for repairs.
Installation
1. If valve proves satisfactory, hold
valve closed and turn on air pressure
in cylinder.
2. Lubricate the valve stems with
heavy engine oil SE. Install new
valve stem seal (Fig. 18). Set spring
and retainer over valve stem.
Compress valve spring (Fig. 17) and
install retainer locks. Release spring
and remove tool and stud nut.
3. Shut off air pressure and remove air
line and adapter. Install spark plug.
4. Apply Lubriplate to tip of valve
stem and each end of push rod.
Install push rod. Be sure lower end
of push rod is seated in valve lifter.
5. Lubricate fulcrum seats and sockets

with Lubriplate or equivalent.
6. Lubricate the push rod socket,
fulcrum seat and the valve pad of the
rocker arm with heavy engine oil SE.
7. Position the No. 1 piston on TDC at
the end of the compression stroke,
POSITION A in Fig. 3, and install
the rocker arms, fulcrum seats and
fulcrum bolts on the following
valves:
No. 1 Intake No. 1 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 4 Exhaust
Position the crankshaft in
POSITION B shown in Fig. 3, and
install the rocker arms, fulcrum seats
and fulcrum bolts on the following
valves:
No. 4 Intake No. 2 Exhaust
No. 5 Intake No. 6 Exhaust
Position the crankshaft in
POSITION C shown in Fig. 3, and
install the rocker arms, fulcrum seats
and fulcrum bolts on the following
valves:
No. 2 Intake No. 3 Exhaust
No. 3 Intake No. 7 Exhaust
No. 6 Intake No. 8 Exhaust
Be sure that the fulcrum seat base
is inserted in its slot on the cylinder
head before tightening the fulcrum bolt.
Tighten the fulcrum bolts to
specifications.
8. Clean gasket material from rocker
arms and cylinder head and install
the rocker arm cover.
If the right cover was removed,
install the crankcase ventilation
regulator valve.
9. Install the spark plug and connect
the spark plug wires.
10. Install the air cleaner and intake
duct assembly.
11. Connect the automatic choke heat
chamber air inlet hose.
12. Adjust valve clearance as detailed
under Valve Clearance Adjustment
procedure.
VALVE LIFTER

The following procedure is
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applicable for removing one or all of the
valve lifters. Before replacing a
hydraulic valve lifter for noisy
operation, be sure the noise is not caused
by improper valve clearance or by worn
rocker arms and/or push rods.
Removal
1. Remove intake manifold and
carburetor as an assembly, following
instructions under Intake Manifold.
2. Remove the valve rocker arm
covers. Loosen the rocker arm bolts
and turn rocker arms to one side.
3. Remove the push rods in sequence.
4. Remove the valve lifters with a
magnet. Place them in a rack in
sequence. If the lifters are stuck in
bores, use plier-type Tool (T52T6500-DJD) to remove them. Rotate
lifter back and forth to loosen them
from gum or varnish deposits.
Internal parts of hydraulic valve
lifters are matched sets. Do not intermix
parts. Keep assemblies intact before and
after cleaning.

Refer to Part 21-01 for testing
procedure.
Installation
1. Clean the valve lifters. Lifters and
bores are to be lubricated with heavy
oil SE before installation. Install the
lifters in their original bores. Check
any new lifter for free fit in bore to
which it is to be installed.
2. Install push rods in original
positions. Apply Lubriplate or
equivalent to valve stem tips and
push rod ends.
3. Position the rocker arms over the
push rods and tighten the bolts
following the procedure under Valve
Rocker Arm Installation. Adjust
valve clearance.
4. Clean gasket material from rocker
arms and cylinder head and install
valve rocker arm covers.
5. Install intake manifold and
c a r b u r e t o r , following the
instructions under Intake Manifold.
WATER PUMP

Removal
1. Drain cooling system and remove
the fan shroud attaching bolts.
2. Remove bolts attaching fan
assembly to water pump and remove
shroud and fan.
3. Loosen the power steering pump
attaching bolts.
4. If vehicle is equipped with air
conditioning, loosen compressor
attaching bolts. Remove the air
compressor and power steering
pump drive belts.
5. Loosen the alternator pivot bolt.
Remove the two attaching bolts and
spacer. Remove the belt, then rotate
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the bracket out of the way.
6. Remove the three air conditioning
compressor attaching bolts and
secure the compressor to the left
fender brace.
7. Remove the power steering pump
attaching bolts and position the
pump to one side.
8. Remove the air conditioner bracket
attaching bolts and remove the
bracket.
9. Disconnect the radiator lower hose
and the heater hose from the water
pump.
10. Loosen the by-pass hose clamp at
the pump.
11. Remove remaining water pump
attaching bolts and remove water
pump from cylinder front cover.
Remove separator plate from water
pump. Discard gaskets.
Installation
Before reinstalling water pump,
check carefully for damage. Replace a
damaged water pump with a new pump.
1. Remove any gasket material from
water pump, cylinder front cover
and separator plate mating surfaces.
2. Position new gaskets coated on both
sides with water-resistant sealer.
3. Position water pump on cylinder
front cover and install only those
bolts not used to attach compressor
bracket (if installed) and alternator
bracket to water pump. Torque bolts
to specifications.
4. Connect radiator lower hose, heater
return hose, and by-pass hose to
water pump.
5. Position the air conditioner
compressor bracket and install and
torque the attaching bolts, stud and
nuts.
6. Secure the compressor to the
bracket.
7. Position the power steering pump
bracket and install the three
attaching bolts and the nut.
8. Rotate the alternator bracket into
position and install the two
attaching bolts and spacer. Adjust
the belt tension and torque the
attaching bolts to specification.
9. Place the water pump pulley on the
pump. Position the power steering
and compressor drive belts on their
respective pulleys.
10. Lower the fan and radiator shroud
into position. Install the fan
attaching bolts and the shroud
attaching bolts. Torque the bolts to
specification.
11. Adjust the power steering,
alternator and compressor belt
tension. Torque the compressor
attaching bolts to specification.
12. Fill the cooling system.
13. Start the engine and check for leaks.

CYLINDER FRONT COVER AND
TIMING CHAIN
Removal

Cylinder front cover oil seal
replacement is recommended whenever
the cover has been removed.
1. Drain cooling system and crankcase.
2. Remove screws attaching radiator
shroud to radiator. Remove bolts
attaching fan to water pump shaft.
Remove fan and radiator shroud.
3. Disconnect radiator upper and
lower hoses at engine. Disconnect oil
cooler lines at radiator.
4. Remove radiator upper support and
remove radiator.
5. Loosen alternator attaching bolts to
relieve tension on drive belt. If
equipped with air conditioning,
loosen compressor idler pulley.
Remove drive belts with water pump
pulley.
6. Remove bolts attaching compressor
s u p p o r t water pump and
compressor, and remove compressor
support (if so equipped).
7. Remove the crankshaft pulley from
the vibration damper.
8. Remove bolt and washer attaching
crankshaft damper. Remove
crankshaft damper with a puller
(Fig. 19). Remove Woodruff key
from crankshaft.
9. Loosen by-pass hose at water pump.
Disconnect heater return tube at
water pump.
10. Disconnect and plug fuel inlet line at
fuel pump. Disconnect fuel line to
carburetor at fuel pump. Remove
fuel pump.

UNIVERSAL
PULLER

A 3 248-A

FIG. 19 Removing Crankshaft
Vibration Damper

11. Remove bolts attaching cylinder
front cover to cylinder block. Using
a thin blade knife cut the oil pan seal

21-24-12

429 AND 460 CID V-8 ENGINES

flush with cylinder block face prior
to separating the cover from the
cylinder block. Remove cylinder
front cover and water pump as an
assembly. Discard cylinder front
cover gasket and oil pan seal.
12. If new cylinder front cover is to be
installed, remove water pump and
install it and a new gasket on the
new front cover.
13. Check timing chain deflection by
rotating the crankshaft in a
counterclockwise direction to take
up the slack on the left side of the
chain. (All directions are as viewed
from the front of the engine).
Establish a reference point on the
block and measure from this point to the
left side of the chain as shown in Fig. 20.
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5.

6.

7.
8.

and cover with sealer, and position a
new gasket on the block.
Position the cylinder front cover on
the cylinder block. Use care when
installing the cover to avoid seal
damage or possible mislocation.
Install the cylinder front cover to
seal alignment tool into proper
position. It may be necessary to
force the cover downward in a
manner to slightly compress, the pan
seal. This operation can be
facilitated by using a suitable tool at
the attaching bolt hole locations.
Coat the threads of the attaching
bolts with oil-resistant sealer and
install the screws.
While pushing in on the alignment
tool (Fig. 23), torque the oil pan to
c o v e r a t t a c h i n g b o l t s to
specifications. Remove alignment
tool. Torque the cover to cylinder
block attaching screws.

FIG. 21 Aligning Timing Marks

REFERENCE
POINT

FIG. 20 Timing Chain Deflection
Too/-T67P-6079-e
or (6059-F)

Rotate the crankshaft in the
opposite direction to take up the slack
on the right side 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.
If t h e d e f l e c t i o n e x c e e d s
specifications, replace the timing chain
and sprockets.
14. If the timing chain and sprocket are
to be removed, crank the engine
until timing marks on sprockets are
as shown in Fig. 21.
15. Remove camshaft sprocket cap
screw, washer, and two piece fuel
pump eccentric. Slide timing chain
and sprockets forward, and remove
as an assembly (Fig. 22).
Refer to Part 21-01 for cleaning and
inspection procedures.
Installation
1. Assemble the timing chain and
sprockets so sprocket timing marks

A2956-A

FIG. 23 Aligning Cylinder Front
Cover
A2954-A

FIG. 22 Removing or Installing
Timing Chain

point directly toward each other as
shown in Fig. 21. Install the chain
and sprockets as an assembly to
crankshaft and camshaft. Verify
proper alignment of timing marks
after installation.
2. Install the two piece fuel pump
eccentric, camshaft sprocket cap
screw and washer. Torque cap screw
to specifications. Lubricate timing
chain with engine oil.
3. Coat the gasket surface of the oil pan
with sealer. Cut and position the
required sections of a new seal on the
oil pan. Apply sealer at the corners.
4. Coat the gasket surfaces of the block

9. Apply white lead and oil mixture to
front of crankshaft for damper
installation.
10. Position crankshaft damper
Woodruff key and install crankshaft
damper (Fig. 24). Install damper
attaching screw and washer.
11. Install the crankshaft pulley.
12. Coat new fuel pump gasket with oilresistant sealer and place on fuel
pump. Install fuel pump. Connect
fuel lines to fuel pump.
13. Install compressor support bracket
to compressor and water pump, if so
equipped.
14. Install water pump pulley and all
drive belts.
15. Position radiator to lower support,
position upper support to radiator,
and install attaching bolts. Connect
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-T64T-63O6-A

A2957-A

FIG. 24 Installing Crankshaft
Vibration Damper

radiator upper and lower hoses at
engine. Connect oil cooler lines.
16. Place fan assembly inside radiator
shroud and set in position in vehicle.
Position the fan on the water pump
and install and torque the attaching
bolts. Install screws attaching
shroud to radiator.
17. Adjust belt tension to specifications.
Tighten alternator attaching bolts
and compressor idler pulley, if so
equipped.
18. If any of the coolant entered the oil
pan when separating the cylinder
front cover from the block, the
crankcase oil should be drained and
refilled with the proper grade and
quantity of engine oil before starting
the engine.
19. Fill and bleed the cooling system.
Fill the crankcase to the correct level
with the recommended oil.
20. Run engine at fast idle and check for
coolant and oil leaks. Adjust ignition
timing.

7oo/-T68P-6700-A

-^w^g-s^

A2955-A

FIG. 25 Installing Front Oil Seal

before removal.
2. Remove the intake manifold and
carburetor as an assembly, following
the instructions under Intake
Manifold.
3. Remove valve rocker arm covers.
Back off all rocker arm bolts turn
rocker arms sideways, and remove
the push rods in sequence (Fig. 15).
4. Remove the valve lifters with a
magnet and place them in a rack in
sequence. If the lifters are stuck in
bores, use plier-type Tool (T52T65OO-DJD or 65OO-D) to remove
them. Rotate the lifter back and
forth to loosen it from gum or
varnish deposits.
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5. Remove the bolts attaching the air
conditioning condenser to the
chassis, if so equipped, and carefully
move the condenser to rest on the
left fender. Secure it in this position.
6. Remove the grille.
7. Remove the camshaft thrust plate
attaching bolts, and carefully
remove the camshaft from the front
of engine. Do not damage the
camshaft bearings.
Refer to Part 21-01 for cleaning and
inspection procedures.
Refer to Part 21-01 for repair
procedure.
Installation
1. Oil the camshaft journals and apply
Lubriplate or equivalent to the cam
lobes. Carefully slide camshaft into
position.
2. Install camshaft thrust plate. Check
camshaft end play, following
procedure in Part 21-01. If end play
is excessive, replace the camshaft
thrust plate.
3. Install the grille center support and
air conditioning condenser, if so
equipped.
4. Install timing chain, sprockets, and
cylinder front cover as detailed
under, Cylinder Front Cover and
Timing Chain.
5. Position the radiator in the vehicle
and install the radiator upper

BEARINGS

FRONT OIL SEAL

Removal
Replacement of the front oil seal is
recommended whenever the cylinder
front cover is removed.
1. Drive out the old seal with a pin
punch. Clean the seal recess in the
cylinder front cover.
Installation
1. Coat a new seal with grease. Install
the seal with Tool T68P-6700-A
(Fig. 25). After installation, be sure
seal spring remains in proper
position.

CAMSHAFT-6250

THRUST PLATE-6269

CAMSHAFT
The camshaft and related parts are
shown in Fig. 26.
Removal
1. Remove timing chain and sprockets,
following procedure under Cylinder
Front Cover and Timing Chain.
Check timing chain deflection

•TIMING CHAIN AND SPROCKET
6268
6256

.TWO PIECE
FUEL PUMP ECCENTRIC-6287
A2959-B

FIG. 26 Camshaft and Related Parts
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support to secure radiator. Connect
the radiator lower hose and oil
cooler lines.
6. Lubricate the lifters and lifter bores
with heavy oil SE before installing
them. Lubricate the push rod ends
with Lubriplate or equivalent.
Install the valve lifters and push rods
in their original positions.
7. Install intake manifold and
carburetor, following the procedure
under Intake Manifold.
8. Rotate the crankshaft damper until
No. 1 piston is at TDC at the end of
compression stroke. Position the
distributor in the block with the
rotor at No. 1 firing position and
points just starting to open. Install
the hold down clamp.
9. Apply Lubriplate or equivalent to
valve stem tips. Position rocker arms
over push rods and tighten bolts
following the procedure under Valve
Rocker Arm Installation. Adjust
valve clearance.
10. Clean the valve rocker arm covers
and cylinder head gasket surfaces.
Apply oil-resistant sealer to one side
of the new cover gaskets. Lay the
cemented side of gaskets in place in
the covers.
11. Position the covers on the cylinder
heads and make sure that gaskets
seat evenly. Install cover attaching
bolts and torque to specifications.
Two minutes later, torque bolts to
same specifications.
12. Connect the radiator upper hose.
Connect heater hose at intake
manifold and at water pump.
13. Connect the fuel line to carburetor.
14. Install the coil and bracket assembly
to intake manifold.
15. Install the accelerator linkage.
Install the speed control linkage, if
so equipped.
16. Engage engine wiring harness in
clips on left cylinder head and
connect all wire terminals. Connect
engine vacuum lines to their original
outlets on the fitting at rear of the
intake manifold. Connect positive
crankcase ventilation valve and hose
to right valve rocker arm cover.
17. Install the distributor cap and
connect the coil and spark plug
wires.
18. Place the water pump pulley and
drive belts in position. Place the fan
assembly in the radiator shroud and
set in position. Position the fan
assembly to water pump shaft and
install and torque the attaching
screws to specification. Install
screws attaching shroud to the
radiator.
19. Adjust the tension of drive belts to
specifications and tighten attaching
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screws.
20. Fill and bleed the cooling system
and power steering reservoir. Run
engine at fast idle and check for
leaks.
21. Adjust the ignition timing and
connect distributor vacuum line.
22. Check and adjust the carburetor idle
speed and mixture as required after
engine temperature has stabilized.
Adjust transmission linkage, if
necessary. Install the air cleaner and
intake duct.
FLYWHEEL

Removal
1. Remove the transmission from
vehicle. Remove the mounting bolts
and remove flywheel from the
crankshaft.
Refer to Part 21-01, for inspection
Installation
Install flywheel on crankshaft.
Install the mounting bolts and torque to
specifications.
2. Checkflywheelrunout (Fig. 27) and
ring gear runout following
procedure in Part 21-01.
3. Install transmission assembly in
vehicle.

Tool-4201 -C

Tool-6565

A2966J

FIG. 27 Checking Flywheel Runout

CAMSHAFT REAR BEARING
BORE PLUG

Removal
1. Remove the transmission from the
vehicle as detailed in Group 17.
2. Remove flywheel and engine rear
cover plate, following procedure
under Flywheel Removal.
3. Replace the plug as detailed in Part
21-01.
Installation
1. Install the engine rear cover plate
and flywheel, following procedure
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under Flywheel Installation.
2. Install the transmission as detailed
in Group 17.
OIL PAN
CONTINENTAL MARK IV

Removal
1. Disconnect the battery ground
cable. D i s c o n n e c t the two
transmission oil cooler lines from
the radiator.
2. Remove the radiator shroud
attaching bolts and position the
shroud over the fan.
3. Raise the vehicle on a hoist
4. Drain the crankcase, then remove
the oil filter.
5. Remove end attachments of front
stabilizer bar and rotate ends of bar
down to raise center of bar.
6. Support the engine with a jack, then
remove the bolt that attaches each
engine support to insulator.
7. Remove the bolt that attaches the
transmission oil cooler line retaining
bracket to the cylinder block.
8. Remove the two starter motor
attaching bolts.
9. Raise the engine high enough to
remove the engine support insulator
attaching bolts, then remove the
right insulator and heat shield.
Position a wood block 3 inches high
between each engine support bracket
and exhaust manifold. Lower the
engine to allow the blocks to support
the engine.
10. Remove the converter housing to
cylinder block support attaching
bolts and remove the brackets.
11. Remove the oil pan attaching bolts
and lower the pan to the No. 2
crossmember.
12. Move the transmission oil cooler
lines upward, then remove the pan.
13. Clean all gasket and seal material
from the cylinder block and oil pan.
Installation
1. Position the oil pan gaskets and seals
on the cylinder block.
2. Hold the oil pan in position and
install the attaching bolts. Torque
the bolts to specification.
3. Install the converter housing to
cylinder block supports and torque
the attaching bolts to specification.
4. Tighten the starting motor attaching
bolts to specification.
5. Raise the engine and remove the two
wood support blocks.
6. Install the engine support insulator
and heat shield on the right side of
the engine and torque the attaching
bolts to specification.
7. Lower the engine into place and
install and torque the engine support
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bolts to specification.
8. Rotate front stabilizer bar into
position and attach ends to lower
control arms.
9. Clean the oil filter mating surface
and install the filter.
10. Secure the transmission oil cooler
line retaining bracket to the cylinder
block with the attaching bolt.
11. Lower the vehicle to the floor.
12. Position the radiator shroud and
install the attaching bolts.
13. Connect the transmission oil cooler
lines to the radiator.
14. Fill the crankcase to the proper level
with the recommended oil.
15. Fill the power steering reservoir to
the correct level with the specified
lubricant.
16. Connect the battery ground cable.
Start the engine and check for leaks
and correct as required.
LINCOLN CONTINENTAL

Removal
1. Disconnect the battery ground
cable. Disconnect the radiator
shroud from the radiator.
2. Raise the vehicle on a hoist and
drain the crankcase.
3. Remove the starter attaching bolts.
4. Place a floor jack under front of oil
pan, with a block of wood between
jack and pan. Raise the jack just
high enough to remove weight of
engine from the front supports.
Remove the through bolt from each
support. Remove the two forward
bolts from the right engine support
insulator. Loosen the rear bolt, then
pivot the insulator upward to gain
access to the converter support
bracket attaching bolts.
5. Remove the converter support
bracket attaching bolts and remove
the bracket from each side of the oil
pan. Install a one inch wood block
under each engine support bracket,
then remove the jack.
6. Remove the end attachments of the
front stabilizer bar and rotate ends
of bar down to raise the center of
bar. Remove the oil filter.
7. Remove the oil pan attaching bolts,
then remove the oil pan.
Refer to Part 21-01 for cleaning and
inspection procedures. Check the gasket
surface for damage caused by overtorqued bolts. Straighten the surface as
required to restore original flatness.
Installation
1. Clean the gasket surfaces of the
block and oil pan. Coat the block
surface and oil gasket surface with
oil-resistant sealer. Position the oil
pan gaskets on the cylinder block.
2. Position the oil pan front seal on the
cylinder front cover. Be sure that
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the tabs on the seal are over the oil
pan gasket.
3. Position the oil pan rear seal on the
rear main bearing cap. Be sure that
the tabs on the seal are over the oil
pan gasket.
4. Hold the oil pan in place against the
block and install a bolt, fingertight,
on each side of the pan. Install the
remaining bolts. Torque the bolts
from the center outward in each
direction to specification.
5. Clean the oil filter seal surface and
install the oil filter.
6. Rotate the front stabilizer bar into
position and attach the ends to lower
control arms.
7. Install the cylinder block to
converter housing supports. Install
and tighten the starter attaching
bolts.
8. Raise the engine slightly with a floor
jack and wood block against forward
edge of oil pan. Remove the wood
blocks from under the front support
insulators. Install the two insulator
attaching bolts on the right
insulator. Tighten the three bolts to
specification. Lower the engine as
required to install the through bolts.
Torque the nuts and bolts to
specifications.
9. Lower the vehicle on a hoist and
attach shroud to radiator. Connect
the battery ground cable.
10. Fill crankcase to proper level with
the specified oil. Start the engine and
check for leaks.
FORD, MERCURY, TORINO,
MONTEGO AND THUNDERBIRD

Removal
1. Disconnect the battery ground
cable. Disconnect the radiator
shroud from the radiator, and
position it over the fan.
2. Raise the vehicle on a hoist and
drain the crankcase.
3. Remove the sway bar attaching
bolts. Remove the two bolts and
bushings that attach the sway bar to
the lower arms. Move the sway bar
forward on the struts.
4. Remove the through bolt from each
engine support. Place floor jack
under the front edge of the oil pan,
with block of wood between jack and
oil pan. Raise the engine just enough
to insert 1-1/4 inch blocks of wood
between the insulators and brackets.
Remove the floor jack.
5. Remove the oil filter.
6. Remove the oil pan attaching bolts
and remove the pan. It may be
necessary to rotate the crankshaft to
provide clearance between the pan
and c r a n k s h a f t t h r o w s or
counterweights.

7. Refer to Part 21-01 for cleaning and
inspection procedures. Check the
gasket surface for damage caused by
over-torqued bolts. Straighten the
surface as required to restore
original flatness.
Installation
1. Clean the gasket surfaces of the
block and oil pan. Coat the block
surface and the oil pan gasket
surface with oil-resistant sealer.
Position the oil pan gaskets on the
cylinder block.
2. Position the oil pan front seal on the
cylinder front cover. Be sure that
the tabs on the seal are over the oil
pan gasket.
3. Position the oil pan rear seal on the
rear main bearing cap. Be sure that
the tabs on the seal are over the oil
pan gasket.
4. Hold the oil pan in place against the
block and install a bolt, fingertight,
on each side of the oil pan. Install
the remaining bolts. Torque the
bolts from the center outward in
each direction to specifications.
5. Move the stabilizer bar into position
and install the attaching bolts.
Rotate the stabilizer bar into
position and attach the ends to the
lower control arms.
6. Install a new oil filter.
7. Raise the engine slightly with a floor
jack and wood block against the
forward edge of the oil pan. Remove
the wood spacers from under the
front support insulators. Lower the
engine as required to install the
insulator through bolts. Remove the
jack, then torque the nuts to
specifications.
8. Lower the vehicle on a hoist and
attach shroud to radiator. Connect
the battery ground cable.
9. Fill the crankcase. Start the engine
and check for leaks.
OIL PUMP

Removal
1. Remove the oil pan, following the
procedure under Oil Pan Removal.
2. Remove the oil pump mounting
bolts, and remove the pump from
the cylinder block.
Installation
1. Prime the oil pump by filling the
inlet or with engine oil. Rotate the
pump shaft to distribute oil within
the pump body.
2. Install the distributor intermediate
shaft in the oil pump rotor shaft.
Apply oil-resistant sealer to the new
oil pump mounting gasket and
install the gasket on the oil pump.
3. Insert the intermediate shaft into the
distributor shaft hex bore. Make
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certain that the intermediate shaft is
properly seated. Do not force the
pump into position if it will not seat
readily. The intermediate shaft hex
may be misaligned with distributor
shaft. To align, r o t a t e the
intermediate shaft until it can be
seated; Secure the oil pump to
cylinder block and torque the screws
to specifications. Make certain that
gasket is properly installed. Oil
leakage can cause loss of oil
pressure and extensive engine
damage.
4. Install the oil pan and related parts,
following procedure under Oil Pan
Installation.

5. Rotate the crankshaft in the
direction of engine rotation to force
bearing out of block.
6. Clean the crankshaft journals.
Inspect journals and thrust faces
(thrust bearing) for nicks, burrs or
bearing pickup that would cause
premature bearing wear. When

CRANKSHAFT REAR OIL SEAL

Installation
1. To install upper main bearing, place
plain end of bearing over shaft on
locking tang side of block and
partially install bearing so Tool 6331
can be inserted in oil hole in
crankshaft (Fig. 28). With Tool 6331
in oil hole, rotate the crankshaft in
the opposite direction of engine
rotation until the bearing seats itself.
Remove the tool.
2. Fit the main bearings as detailed in
Part 21-01 under Fitting Bearings
with Plastigage.
3. After the bearing has been fitted,
apply light coat of engine oil to
journal and bearings. Install the
bearing cap. Torque the cap bolts to
specifications.
4. Repeat the procedure for remaining
bearings that require replacement.
5. If the rear main bearing is to be

Replacement of a crankshaft rear oil
seal because of oil leakage requires
replacement of upper and lower seals as
detailed in Part 21-01.
MAIN BEARING
Main and connecting rod bearing
inserts are selective fits. Do not file or
lap bearing caps or use bearing shims to
obtain proper bearing clearance.
Selective fit bearings are available
for service in standard size, 0.001 and
0.002 inch undersize. Undersize
bearings, (0.010, 0.020, 0.030 and 0.040
inch) which are not selective fit, are
available for use on crankshaft journals
that have been refinished.
Removal
1. Drain the crankcase. Remove the oil
level dipstick. Remove the oil pan
and related parts, following the
procedure under Oil Pan Removal.
2. Remove the oil pump.
3. Replace one bearing at a time,
leaving other bearings securely
fastened. Remove the main bearing
cap to which new bearings are to be
installed.
4. Insert the upper bearing removal
tool (Tool 6331) in oil hole in
crankshaft (Fig. 28).

replacing standard bearings with
new bearings, it is good practice to
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.
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replaced, remove the rear main
bearing cap. Remove and discard
the rear oil seal.
6. Clean rear journal oil seal groove
and mating surfaces of block and
rear main bearing cap.
7. Install the new seal as shown in Fig.
29.
8. Apply thin coating of oil-resistant
sealer to rear main bearing cap at
rear of top mating surface. Do not
apply sealer to area forward of oil

slinger groove. Install rear main
bearing cap and torque cap bolts to
specifications.
9. If thrust bearing cap (No. 3 main
bearing) has been removed, install as
follows:
Install the thrust bearing cap with
bolts finger-tight. Pry the crankshaft
forward against the thrust surface of
upper half of bearing (Fig. 30). Hold the
crankshaft forward and pry thrust
bearing cap to rear. This aligns thrust
surfaces of both halves of bearing.
Retain forward pressure on crankshaft.
Torque cap bolts to specifications.
10. Clean the oil pump inlet tube screen.
Prime the oil pump by filling the
inlet opening with oil and rotate the
pump shaft until oil emerges from
the outlet opening. Install the oil
pump.
11. Install the oil pan, following
p r o c e d u r e u n d e r Oil P a n
Installation.
12. Fill the crankcase. Start the engine
and check for oil pressure. Operate
the engine at fast idle and check for
oil leaks.
INSTALL SEAL WITH LIP
TOWARDS FRONT 0F: ENGINE

FRONT OF ENGINE

SEAL HALVES TO PROTRUDE BEYOND PARTING FACES
THIS DISTANCE TO ALLOW FOR CAP TO BLOCK ALIGNMENT

Tool-6331-E
I
BEARING INSERT
CRANKSHAFT JOURNAL
A2962-A

FIG. 28 Removing or Installing
Upper Main Bearing Insert

REAR FACE OF REAR MAIN
BEARING CAP AND CYLINDER BLOCK

FIG. 29 Crankshaft Rear Oil Seal Installation

VIEW LOOKING AT PARTING F<\CE
OF SPLIT, LIP-TYPE CRANKSHAFT SEAL
A2639-C

21-24-17

21-24-17

429 AND 460 CID V-8 ENGINES

3. TORQUE CAP BOLTS
WHILE HOLDING
CRANKSHAFT FORWARD

A2964-A

FIG. 30 Aligning Thrust Bearing

CONNECTING ROD BEARING

Removal
1. Follow steps 1 and 2 under Main
Bearing Removal.
2. T u r n the c r a n k s h a f t u n t i l
connecting rod to which new
bearings are to be fitted is down.
Remove the connecting rod cap.
Remove the bearing inserts from rod
and cap.
3. Be sure the bearing inserts and
bearing bore in connecting rod and
cap are clean. Foreign material
under inserts will distort bearing and
cause a failure.
4. Clean the crankshaft journal. When
replacing standard bearings with
new bearings, it is good practice to
fit the bearing to minimum specified
clearance.
Installation
1. Fit connecting rod bearings as
detailed in Part 21-01 under Fitting
Bearings with Plastigage.
2. Install the bearing inserts in the
connecting rod and cap with tangs in
the slots provided.
3. Pull the connecting rod assembly
down firmly on the crankshaft
journal.
4. Apply a light coat of engine oil to the
journal and bearings. Install the
connecting rod cap. Be sure the
connecting rod bolt heads are
properly seated in the connecting
r o d . T o r q u e t h e n u t s to
specifications.
5. Repeat the procedure for the
remaining connecting rods that
require new bearings.
6. To complete installation, follow
instructions under Main Bearing
Installation.
Refer to Part 21-01 for cleaning and
inspection procedures.

PISTONS AND CONNECTING
RODS

Removal
1. Drain the cooling system and
crankcase. Remove the intake
manifold, cylinder heads, oil pan
and oil pump, following procedures
in this section.
2. Remove any ridge and/or deposits
from upper end of cylinder bores as
follows:
Turn the crankshaft until the piston
to be removed is at bottom of its travel.
Place a cloth on top of the piston to
collect cuttings. Remove any ridge and/
or deposits from the upper end of the
cylinder bore. Remove the cylinder
ridge with a ridge cutter. Follow
instructions furnished by tool
manufacturer. Never cut into ring travel
area in excess of 1/32 inch when
removing ridges. Repeat the procedure
at the remaining cylinders.
3. Make sure that all connecting rod
caps are marked so they can be
installed in their original positions.
4. Turn the crankshaft until the
connecting rod being removed is
down.
5. Remove the connecting rod nuts and
cap.
s
6. Push the connecting rod and piston
assembly out through the top of the
cylinder with the handle end of a
hammer. Avoid damage to the
crankshaft journal or cylinder wall
when removing the piston and rod.
7. Remove the bearing inserts from the
connecting rod and cap.
8. Install the cap on the connecting rod
from which it was removed.
Installation
1. If new piston rings are to be
installed, remove the cylinder wall
glaze. Follow instructions as

detailed in Part 21-01.
2. Oil the piston rings, pistons and
cylinder walls with light engine oil.
Be sure to install 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 5 to 8 in the left
bank, beginning at the front of
engine. 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 transposed 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.
3. Make sure that ring gaps are
properly spaced around
circumference or piston (Fig. 31).
OIL RING SPACER
OIL RING
SEGMENT

OIL RING
SEGMENT

COMPRESSION RING I COMPRESSION RING
FRONT OF ENGINE »

FIG. 31 Piston Ring Spacing

A2811-A
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4. Install piston ring compressor on
piston and push in with hammer
handle until it is slightly below top
of cylinder (Fig. 32). Be sure to
guide connecting rods while tapping
them into position to avoid
damaging crankshaft journals.
Install piston with indentation notch
in piston head toward front of
engine.

'A2965-A

FIG. 32 Installing Piston Assembly

5. Check clearance of each bearing,
following procedure under Fitting
Connecting Rod Bearings, Part 2101.

6. After the bearings have been fitted,
apply a light coat of engine oil to the
journals and bearings.
7. Turn the crankshaft throw to the
bottom of the stroke. Push the
piston all the way down until the
connecting rod bearings seats on the
crankshaft journal.
8. Install the connecting rod cap. Be
sure connecting rod bolt heads are
properly seated in the connecting
r o d . T o r q u e the n u t s to
specifications.
9. After the piston and connecting rod
assemblies have been installed,
check the side clearance between the
connecting rods on each crankshaft
journal.
10. Disassemble, clean and assemble the
oil pump. Clean the oil pump inlet
tube screen, and oil pan and the
block gasket surfaces.
11. Prime the oil pump by filling the
inlet port with engine oil and
rotating the pump shaft to distribute
oil within the housing. Install the oil
pump. Install the oil pan, following
the procedure under Oil Pan
Installation.
12. Install the cylinder heads, following
instructions under Cylinder Head
Installation.
13. Install the intake manifold,

MAIN BEARING INSERTS
6333
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following instructions under Intake
Manifold Installation.
14. Fill and bleed the cooling system.
Fill the crankcase to the correct level
with the specified engine oil.
15. Start the engine and adjust the
ignition timing. Connect the
distributor vacuum line.
16. Operate the engine at fast idle and
check for oil and coolant leaks. With
the engine temperatures stabilized,
adjust the engine curb idle speed and
mixture.
17. Install the air cleaner and intake
duct assembly.
CRANKSHAFT

To perform following operation, it
is necessary to remove the engine and
install it on a work stand.
Crankshaft and related parts are
shown in Fig. 33.
Removal
1. Disconnect the wires from the spark
plugs. Remove the spark plugs to
allow easy rotation of crankshaft.
2. Remove the fuel pump and the oil
filter. Slide water pump by-pass hose
clamp toward the water pump.
3. Remove the crankshaft pulley from
the vibration damper.
4. Remove the cap screw and washer

REAR BEARING
CAP JOURNAL
SEAL-6701

FLYWHEEL-6375

REAR BEARING
CAPJDURNAL
SEAL-6701

PULLEY-6312

MAIN BEARING CAPS

A2970-B

FIG. 33 Crankshaft and Related Parts
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from the end of the crankshaft.
Install a puller on the crankshaft
vibration damper (Fig. 19) and
remove damper. Remove Woodruff
key.
5. Remove the cylinder front cover and
water pump as an assembly. Check
the timing chain deflection. Remove
the timing chain and sprockets as
detailed in Section 4, Cylinder Front
Cover and Timing Chain Removal.
6. Invert the engine on a work stand.
Remove the flywheel and the engine
rear cover plate. Remove the oil pan
and gasket. Remove the oil pump.
7. Make sure that all bearing caps
(main and connecting rod) are
marked so they can be installed in
their original locations.
Turn the crankshaft until the
connecting rod from which 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.
8. Remove the main bearing caps.
9. Carefully lift the crankshaft out of
the block so thrust bearing surfaces
are not damaged. Handle the
crankshaft with care to avoid
possible fracture or damage to
finished surfaces.
Refer to Part 21-01 for cleaning and
inspection procedures. Clean the
crankshaft damper.
To refmish journals, dress minor
imperfections, etc., refer to Part 21-01.
Installation
1. Remove the rear journal oil seal
from block and rear main bearing
cap.
2. Remove the main bearing inserts
from the block and bearing caps.
3. Remove the connecting rod bearing
inserts from the connecting rods and
caps.
4. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearing. Be sure that
bearing inserts and bearing bores are
clean. Foreign material under
inserts will distort the bearing and
cause failure.
5. Place the upper main bearing inserts
in the bores with tang in slot.
6. Install lower main bearing inserts in
bearing caps.
7. Clean the rear journal oil seal groove
and mating surfaces of the block and
rear main bearing cap.
8. Install a new rear main bearing oil
seal in the block and cap as detailed
in Part 21-01.
9. Carefully lower the crankshaft into
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place. Be careful not to damage
bearing surfaces.
10. Check the clearance of each main
bearing as detailed in Part 21-01.
11. After bearings have been fitted,
apply light coat of engine oil to
journals and bearings. Install a new
seal in the rear main bearing cap and
install the rear main bearing cap.
Install all bearing caps except thrust
bearing cap (No. 3 bearing). Be sure
that main bearing caps are installed
in original locations. Torque the
bearing cap bolts to specifications.
12. Install the thrust bearing cap with
bolts fingertight.
13. Pry the crankshaft forward against
thrust surface of upper half of
bearing (Fig. 30).
14. Hold crankshaft forward and pry
thrust bearing cap to rear. This
aligns thrust surfaces of both halves
of bearing.
15. Retain forward pressure on the
crankshaft. Tighten cap bolts to
specifications.
16. Force the crankshaft toward the rear
of engine.
17. Check the crankshaft end play (refer
to Part 21-01).
18. Install new bearing inserts in the
connecting rods and caps. Check
clearance of each bearing, following
procedure detailed in Part 21-01,
Fitting Bearings with Plastigage.
19. After the connecting rod bearings
have been fitted, apply light coat of
engine oil to journals and bearings.
20. Turn the crankshaft throw to
bottom of its stroke. Push the piston
all the way down until rod bearing
seats on the crankshaft journal.
21. Install the connecting rod cap. Be
sure that connecting rod bolt heads
are properly seated in connecting
rod. Torque nuts to specifications.
22. After piston and connecting rod
assemblies have been installed,
check side clearance between
connecting rods on each connecting
rod crankshaft journal.
23. Install timing chain and sprockets,
cylinder front cover, and crankshaft
damper as detailed in Cylinder
Front Cover and Timing Chain
Installation.
24. Install the engine rear cover plate.
Coat flywheel attaching bolt threads
with oil-resistant sealer. Position
flywheel on crankshaft flange.
Install and torque the bolts to
specifications.
25. Clean the oil pan, oil pump and oil
pump screen. Prime the oil pump by
filling inlet port with engine oil and
rotating pump shaft to distribute oil
within housing. Install oil pump and

oil pan by following procedures
under Oil Pan and Oil Pump
Installation.
26. Install the oil filter and fuel pump,
and connect the fuel lines.
27. Install the spark plugs and connect
the spark plug wires.
28. Install the engine in vehicle.
CAMSHAFT BEARINGS
Camshaft bearings are available prefinished to size for standard and
undersize journal diameters.
Removal
1. Remove the camshaft, flywheel, and
crankshaft, following the
appropriate procedures in this part.
Push pistons to top of cylinders.
2. Remove the camshaft rear bearing
bore plug as detailed in Part 2101.
Remove camshaft bearings (Fig. 34).
Installation
1. Select the proper size expanding
collet and back-up nut and assemble
on expanding mandral. With the
expanding collet collapsed, install
the collet in the camshaft bearing,
and tighten back-up nut on
expanding mandrel until collet fits
camshaft bearing.
2. Assemble the puller screw and
extension (if necessary) as shown in
Fig. 34 and install on expanding
mandrel. Wrap a cloth around
threads of the puller screw to protect
the front bearing or journal. Tighten
pulling nut against the thrust
bearing and pulling plate to remove
camshaft bearing. Hold a wrench on
the end of puller screw to prevent it
from turning.
3. Repeat the procedure for each
bearing. To remove the front
bearing, install puller screw from
rear of cylinder block.
4. Position new bearings at bearing
bores, and press in place with the
tool shown in Fig. 34. Be sure to
center the pulling plate and puller
screw to avoid bearing damage.
Failure to use correct expanding
collet can cause severe bearing
damage. Align oil holes in bearings
with oil holes in cylinder block
before pressing them into block. Be
sure front bearing is installed
specified distance below front face of
cylinder block (Fig. 35).
5. Install the core plug as detailed in
Part 21-01.
6. Install the camshaft, crankshaft,
flywheel and related parts, following
appropriate procedures in this part,
except do not check connecting rod
and main bearing clearances.

DETAIL-1,-2 or -3
EXPANDING COLLET
DETAIL-l,-2or -3
BACK-UP NUT

THRUST BEARING
DETAIL-8
PULLING NUT

DETAIL-5
PULLER SCREW
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2. Operate the engine at fast idle and
check for oil leaks. If oil leaks are
evident, perform the necessary
repairs to correct the leakage. Check
the oil level and fill the crankcase to
the correct level.

CAMSHAFT BEARING (LOOSE)
DETAIL-6or-7
DETAIL-4
PULLING PLATE

PULLER SCREW EXTENSION

Tool-T65L.6250-A

A2972-A

FIG. 35 Measuring Depth of
Camshaft Front Bearing
A2813-A

FIG. 34 Replacing Camshaft Bearing

OIL FILTER

Removal

The oil filter assembly is shown in
Fig. 36.
1. Place a drip pan under the filter.
Unscrew the filter from the adapter

FILTER ELEMENT
6731

fitting and clean the adapter recess.
Installation
1. Coat the gasket on a new filter with
oil. Place a newfilteron the adapter
fitting. Hand tighten the filter until
the gasket contacts the sealing
surface then tighten 1/2 turn more.

ADAPTER FITTING
6890

A3704- B

FIG. 36 Oil Filter

DISASSEMBLY AND ASSEMBLY
When installing nuts or bolts that
must be torqued, refer to Section 9. Oil
the threads with light engine oil. Do not
oil threads that require oil-resistant or
water-resistant sealer.
ENGINE

Disassembly
1. Install the engine on work stand.
2. Remove the distributor cap and
spark plug wires as an assembly.
3. Disconnect distributor vacuum line
at the d i s t r i b u t o r . Remove
carburetor fuel inlet line and fuel
pump outlet line. Remove the oil
filter and adapter.
4. Slide the clamp on water pump bypass hose toward water pump.
5. Remove the valve rocker arm covers
and crankcase ventilation system.
6. Remove the ignition coil. Remove
the distributor hold-down bolt and
remove distributor.

7. Remove the intake manifold
attaching bolts. Raise the manifold
and carefully remove from engine.
Discard gaskets and seals.
8. Remove rocker arm bolts, oil
deflectors, rocker arms fulcrums
and push rods in sequence and put
them in a rack or holder so they can
be installed in original positions.
9. Using a magnet, remove the valve
lifters and place them in a rack so
they can be installed in original
bores.
If the valve lifters are stuck, use
plier-type Tool (T52T-6500-DJD or
6500-D) to remove them. Rotate the
lifter back and forth to loosen it from
gum or varnish.
Internal parts of each hydraulic
valve lifter are matched sets. Do not
intermix parts. Keep assemblies intact
until they are to be cleaned.
10. Remove the exhaust manifolds and
spark plugs.

11. Remove the cylinder head bolts and
lift cylinder heads off block. Discard
cylinder head gaskets.
12. Remove the crankshaft pulley from
the vibration damper.
13. Remove the cap screw and washer
from end of crankshaft. Install
puller on crankshaft vibration
damper (Fig. 19) and remove the
vibration damper and Woodruff
key.
14. Remove the cylinder front cover
attaching screws. Remove the
cylinder front cover and water pump
as an assembly. Discard gasket.
15. Check the timing chain deflection
and remove timing chain and
sprockets as detailed under Cylinder
Front Cover and Timing Chain
Removal. Remove the crankshaft
sprocket key.
16. Remove any ridge and/or carbon
deposits from the upper end of
cylinder bores. Move the piston to

21-24-21
bottom of its travel and place a cloth
on top of piston to collect cuttings.
Remove the cylinder ridge with
ridge cutter. Follow the instructions
furnished by the tool manufacturer.
Never cut into the ring travel area in
excess of 1/32 inch when removing
ridges.
17. Remove the flywheel.
18. Remove the rear cover plate.
19. Invert the engine. Remove the oil
pan and discard gaskets and seals.
20. Remove the oil pump. Remove the
intermediate drive shaft. Discard the
oil pump gasket.
21. Make sure that all connecting rods
and caps are marked so they can be
installed in original locations. Turn
the crankshaft until the connecting
rod being removed is down. Remove
the rod cap.
22. Push the connecting rod and piston
assembly out top of the cylinder
with a handle end of a hammer.
Avoid damage to connecting rod
journal or cylinder wall when
removing the piston and rod.
23. Remove the bearing inserts from the
connecting rods and caps. Install the
rod caps on connecting rods from
which they were removed.
24. Remove the main bearing caps.
25. Carefully lift the crankshaft out of
the cylinder block so that thrust
bearing surfaces are not damaged.
Handle crankshaft with care to
avoid possible fracture or damage to
finished surfaces.
26. Remove the rear journal oil seal
from block and rear bearing cap.
27. Remove the main bearing inserts
from block and bearing caps. Install
the main bearing caps in original
positions.
28. Remove the camshaft thrust plate.
Carefully remove the camshaft by
pulling toward front of engine. Use
caution to avoid damaging journals
and lobes.
29. Remove the camshaft rear bearing
bore plug as detailed in Part 21-01.
Remove the camshaft bearings (Fig.
34).
Assembly
If the cylinder block is to be
replaced, transfer the cylinder head
dowels and cylinder block drain plugs to
a new cylinder block and follow
procedures. Check all assembly
clearances and correct as necessary.
1. If the original block is used, remove
the glaze from cylinder bores by
following instructions detailed in
Part 21-01.
2. Invert the block on a work stand.
3. Position the new camshaft bearings
at bearing bores, and press them in
place with tool shown in Fig. 34.
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Align oil holes in bearings and
cylinder block before pressing
bearings into place. Be sure
camshaft front bearing is installed
specified distance below front face of
cylinder block (Fig. 35).
4. Install the core plug as detailed in
Part 21-01.
5. Oil the camshaft journals and apply
Lubriplate to all lobes, then
carefully slide the camshaft through
bearings. Install the camshaft thrust
plate.
6. Clean the rear journal oil seal groove
and mating surfaces of block and
rear main bearing cap. Install a new
seal in the block as detailed in Part
21-01.
7. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure that
bearing inserts and bearing bores are
clean. Foreign material under the
inserts will distort bearing and cause
failure.
Place the upper main bearing inserts
in bore with tang in slot.
8. Install the lower main bearing
inserts in the bearing cap.
9. Carefully lower the crankshaft into
place. Be careful not to damage
bearing surfaces.
10. Check the clearance of each main
bearing, following the procedure
under Main Bearing Replacement.
11. After the bearings have been fitted,
apply light coat of engine oil to
journals and bearings.
12. Install new journal oil seal in cap as
detailed in Part 21-01. Apply a thin
coating of oil-resistant sealer to rear
main bearing cap at rear of top
mating surface. Do not apply sealer
to area forward of oil slinger groove.
Install the rear main bearing cap and
all other caps except thrust bearing
cap (No. 3 bearing). Be sure that
main bearing caps are installed in
their original positions. Torque the
bearing cap bolts to specifications.
13. Install the thrust bearing cap and
check crankshaft end play.
14. Turn the engine on the work stand
so front end is up.
15. Install the pistons and connecting
rods by following steps 1 through 9
under Piston and Connecting Rod
Installation.
16. Position the sprockets and timing
chain on camshaft and crankshaft.
Be sure that timing marks on the
sprockets are positioned as shown in
Fig. 21.
17. Lubricate the timing chain and
sprockets with engine oil.
18. Install the two piece fuel pump
eccentric, washer and camshaft
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sprocket cam screw. Torque the
sprocket cap screw to specifications
and check the end play as detailed in
Part 21-01.
19. Clean the cylinder front cover and
cylinder block gasket surfaces.
Install new front oil seal (Fig. 25).
20. Coat block and cover threads with
oil-resistant sealer. Position new
gasket on block.
21. Install the alignment pilot tool in the
cylinder front cover. Position the
cover (and water pump) and pilot
over the end of the crankshaft and
against the block (Fig. 23).
22. Install the cylinder front cover bolts
fingertight. While pushing in on the
p i l o t , t o r q u e cover b o l t s to
specifications. Remove the pilot.
Install the fuel pump with new
gaskets. Tighten the bolts evenly and
alternately to specifications.
23. Lubricate the crankshaft with white
lead and oil mixture and apply
Lubriplate to oil seal rubbing surface
of the vibration damper inner hub to
prevent damage to oil seal.
24. Install the Woodruff key in the
crankshaft. Line up the crankshaft
vibration damper keyway with the
key in the crankshaft, then install
the vibration damper (Fig. 24).
Install the damper cap screw and
washer, and torque the screw to
specifications.
25. Install the crankshaft pulley.
26. Invert the engine on work stand.
Position the oil pump intermediate
drive shaft into the distributor
socket. With the shaft firmly seated
in the distributor socket, stop on
shaft should touch roof of the
crankcase. Remove the shaft and
position the stop as necessary.
27. With the stop properly positioned,
insert the intermediate drive shaft
into the oil pump.
28. Prime the oil pump by filling the
inlet or outlet port with engine oil.
Rotate the pump shaft to distribute
oil within the pump body.
29. Position a new gasket on the pump
housing and install the pump and
shaft as an assembly. Do not attempt
to force the pump into position if it
will not seat readily. Drive shaft hex
may be misaligned with the
distributor shaft. Rotate the
intermediate shaft to align. Torque
the oil pump attaching screws to
specifications.
30. Clean the gasket surfaces of block
and oil pan. Coat the block surface
and oil pan gasket surface with oilresistant sealer. Position new gaskets
on the block and position new seals
on cylinder front cover and rear
main bearing cap. Make sure that
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tabs on seals are over the oil pan
gaskets. Install the attaching bolts
and torque from center outward to
specifications.
31. Turn the engine to normal operating
position.
32. Clean the cylinder head and block
gasket surfaces. Do not apply sealer
to the head gasket surfaces. Install
the head gasket over the cylinder
head dowels.
33. Place the cylinder head on engine.
Coat the head bolt threads with
heavy oil and install them.
34. Torque the bolts in sequence (Fig.
16) to 75 ft-lbs, then to 105 ft-lbs and
finally to specifications. When the
cylinder head bolts have been
tightened by this procedure, it is not
necessary to retorque bolts after
extended operation.
35. Coat the cylinder head mating
surfaces of exhaust manifold with
light film of graphite grease.
36. Position the exhaust manifolds and
lifting brackets on the cylinder heads
and install the attaching bolts and
tab washers. Install the heat shroud
mounting studs in the first and sixth
bolt holes from the front of right
manifold. Install the lifting brackets
on the third exhaust port from front,
both sides. Torque the attaching
bolts to specifications, working from
center to ends. Lock the bolts by
bending the washer tab over the flat
on the bolt.
37. Install the spark plugs.
38. Coat each valve lifter and bore with
heavy engine oil SE to provide initial
lubrication. Place each lifter in the
bore from which it was removed.
39. Coat both ends of push rods with
Lubriplate or equivalent. Install the
push rods in original positions.
Apply Lubriplate or equivalent to
valve stem tips. Lubricate and install
the rocker arms as detailed under
Valve Rocker Arm Installation.
Perform valve clearance adjustment
as detailed under Valve Clearance
Adjustment.
40. Clean the mating surfaces of the
intake manifold, cylinder heads and
cylinder block.
41. Coat the intake manifold and
cylinder block seal surfaces with
quick setting adhesive. Apply a thin
bead of non-hardening sealer at four
junction points of the head and
block seal surfaces.
42. Position new seals on the cylinder
block and new intake manifold
gaskets on the cylinder heads with
gaskets interlocked with seal tabs.
Apply a non-hardening sealer at
four junction points of seals and
gaskets. Be sure holes in gaskets are
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aligned with holes in cylinder heads.
43. Carefully lower the intake manifold
on cylinder block and cylinder
heads. After the intake manifold is
in place, run a finger around seal
area to make sure that seals are in
place. If seals are not in place,
remove the intake manifold and
reposition seals.
44. Be sure that holes in manifold
gaskets and manifolds are in
alignment. Install the intake
manifold attaching bolts and stud
n u t s , a n d t o r q u e t h e m to
specifications in sequence (Fig. 13).
Retorque the bolts and stud nuts in
sequence with manifold warm, after
engine is installed and road tested.
45. Install the water pump by-pass hose.
Slide the clamp into position and
tighten the clamp.
46. Rotate the crankshaft until No. 1
piston is on TDC after compression
stroke. Place the distributor in the
block with the rotor at No. 1 firing
position and points open. Install the
hold down clamp.
47. Install the ignition coil.
48. Clean the valve rocker arm covers
and cylinder head gasket surfaces.
Apply oil-resistant sealer to one side
of new cover gaskets. Lay the
cemented side of gaskets in place in
covers.
49. Position the covers on the cylinder
heads. Make sure that gasket seats
evenly all around head. Install the
b o l t s . T o r q u e t h e b o l t s to
specifications. Two minutes later,
t o r q u e t h e b o l t s to s a m e
specifications.
50. Install the crankcase ventilation
system regulator valve and hose.
51. Install the distributor cap. Position
the spark plug wires in the brackets
on the valve rocker arm covers.
Connect the spark plug wires and
coil wire. Connect the distributor
vacuum line.
52. Connect the carburetor fuel inlet
line and pump inlet line.
53. Clean the oil filter gasket surface.
Coat the gasket on the filter with oil.
Place the filter in position and hand
tighten until the gasket contacts
adapter face; then tighten 1/2 turn
more.
54. Install the rear cover plate on the
cylinder block.
55. Coat the threads of the flywheel
attaching bolts with oil-resistant
sealer. Position the fylwheel on
crankshaft flange. Install and torque
the bolts to specifications.
56. After the engine has been installed,
adjust the i g n i t i o n t i m i n g ,
carburetor fuel mixture and the
engine idle speed.
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CYLINDER HEAD
Disassembly
1. Remove rocker arm bolts, oil
deflectors, fulcrum seats, and rocker
arms. Remove exhaust manifolds
and spark plugs.
2. Clean carbon from combustion
chambers before removing valves.
3. Compress valve springs (Fig. 37).
Remove spring retainer locks and
release springs. Remove retainers,
springs, stem seals, and valves.
Discard stem seals.
Clean and inspect cylinder head(s)
and related components, using pertinent
procedures in Part 21-01.
Refer to Part 21-01 for repair
procedures for cylinder heads and
valves.

VALVE SPRING
COMPRESSOR

A 3145-A

FIG. 37 Compressing Valve
Spring—On Bench

Assembly
Lubricate all valves, valve stems and
valve guides with heavy oil SE. The
valve tips are to have Lubriplate or
equivalent applied. The lubricant is to be
applied before installation.
1. Install each valve in port from which
it was removed or to which it was
fitted. Install new stem seal on each
valve.
2. Set valve spring and retainer over
valve stem. Compress spring (Fig.
37) and install retainer locks.
3. With dividers, measure assembled
height of valve spring from surface
of spring pad on cylinder head to
underside of spring retainer (Fig.
38). Check dividers with accurate
scale. If assembled height exceeds
specifications, install spacer(s)
below spring to reduce height to
recommended dimension. Reducing
assembled height below
specifications can cause spring
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breakage and rapid wear of cam
lobe.

A3244-A

FIG. 38 Measuring Valve Spring
Assembled Height

4. Coat the fulcrum seats and sockets
with Lubriplate. Make certain that
the rocker arm bolts are in a
serviceable condition before
installing them. Install rocker arms,
fulcrum seats, oil deflectors and
bolts as detailed under Valve Rocker
Arm Installation.
5. Install exhaust manifolds and spark
plugs.
VALVE LIFTER

Disassembly and assembly
procedures for Types I and II valve
lifters are different. Each lifter is a
matched assembly. If parts of one are
intermixed with those of another,
improper valve operation may result.
Disassemble and assemble each lifter
separately. Valve lifters should be tested
after assembly as described in Part 2110. Keep the lifter assemblies in proper
sequence so they can be installed in their
original bores.
TYPE I

Disassembly
Type I hydraulic valve lifter
assembly is shown in Fig. 39.
PUSHROD

ERING VALVE
CHECK VALVE
CHECK VALVE SPRING
PLUNGER SPRING

LOCK RING

BODY

PLUNGER
CHECK VALVE
RETAINER

A2867-A

FIG. 39 Type I Hydraulic Valve
Lifter
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1. Grasp the lock ring with needle nose
pliers to release it from the groove. It
may be necessary to depress the
plunger to fully release lock ring.
2. Remove the push rod cup, metering
valve (disc), plunger and spring.
3. Remove the plunger assembly and
the plunger spring. Carefully
remove the plunger spring, check
valve retainer spring, check valve
retainer and check valve disc from
the plunger.
Refer to Part 21-01 for cleaning and
inspection procedures.
Assembly
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 the
plunger (open end up) into lifter
body.
5. Position the metering valve (disc) in
the plunger, and place push rod seat
in the plunger.
6. Depress the plunger and position the
closed end of lock ring in the groove
of the lifter body. With the plunger
still depressed, position the open
ends of lock ring in the groove.
Release the plunger, and then
depress it again to fully seat the lock
ring.
7. Use a hydraulic valve lifter leakdown tester to fill the lifter with test
fluid.
TYPE II

Disassembly
Type II hydraulic valve lifter is
shown in Fig. 40.
1. Grasp the lockringwith needle nose
pliers to release it from the groove. It
may be necessary to depress the
plunger to fully release lock ring.
2. Remove the push rod cup.
3. Remove the plunger assembly and
the plunger spring. Carefully
remove the check valve retainer and
check valve ball and spring from the
plunger.
Refer to Part 21-01 for cleaning and
inspection procedures.
Assembly
1. Place the plunger upside down on a
clean work surface and center the
check valve ball and spring on it.
Carefully slide the check valve over
ball and spring and down until it
bottoms. Use every precaution not

PUSH
ROD

LIFTER ASSEMBLY
6500

A 3505-A

FIG. 40 Type II Hydraulic Valve
Lifter Assembly

2.

3.
4.
5.

to distort it in any way. Position the
plunger spring over the metering
valve.
With the assembly in the upside
down position, slide the lifter body
down over spring until it slightly
compresses the spring.
Position the assembly right side up
on work surface.
Install the push rod cup. Depress the
cup and install the lock ring.
Use a hydraulic valve lifter leakdown tester to fill lifter with test
fluid.

OIL PUMP

Disassembly
1. Remove the four screws and washers
securing the oil pump cover to the
oil pump.
2. Remove the oil pump outer rotor
and rotor shaft assembly from the oil
pump housing.
3. Remove the cotter pin that secures
the relief valve plug in the oil pump
housing. To remove the plug, drill a
small hole and insert a self-tapping
screw in the relief valve plug. Use
pliers to remove plug from oil pump
housing (Fig. 41). Use care to
prevent the loss of the relief valve
spring.
4. Remove the spring and relief valve
from the oil pump housing.
Refer to Part 21-01 for cleaning and
inspection procedures.
Assembly
1. Install the relief valve, spring and
the relief valve plug in the oil pump
housing. Press the plug inward until
it seats; then, install the cotter pin.
2. Install the outer rotor and rotor
shaft in the housing. Be sure that the
identification mark on the outer
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Press Ram

A2969-A

FIG. 41 Removing Oil Pump Relief
Valve Plug
INSERT
TAPERED PILOT
IN PISTON PIN
FOR PIN REMOVAL

rotor is on the same side as the
identification mark on the inner
rotor. These parts are matched sets
and should only be replaced as an
assembly. Fill the housing with
engine oil for priming purposes.

INSERT THIS END
IN PISTON HOLE
FOR INSTALLATION
Adaptor Detail

Tool-T65L-6135-C
Cup Detail A-l

PISTON AND CONNECTING ROD

Disassembly
1. Remove the bearing inserts from the
connecting rod and cap.
2. Mark the pistons to assure assembly
with same rod and installation in the
same cylinders from which they
were removed.
3. Using an arbor press and tool shown
in Fig. 42, press the piston pin from
the piston and connecting rod.
Remove the piston rings.
Refer to Part 21-01, for cleaning and
inspection procedures.
Refer to Part 21-01, for repair
procedures.
Assembly
Check the fit of a new piston in the
cylinder bore before assembling piston
and piston pin to connecting rod. Piston
pin bore of connecting rod and diameter
of piston pin must be within
specifications.
1. Apply a light coat of engine oil to all
parts. Assemble the piston to the
connecting rod with the cylinder
number side of the connecting rod
and indentation notch in piston
positioned as shown in Fig. 43.
2. Start the piston pin in the piston and
the connecting rod. Using an arbor
press, press the piston pin through
the piston and connecting rod until
the end of pin is 1/16-inch to 1/8
inch below chamfer of the pin bore
in the piston.

A-2

A 2967-B

FIG. 42 Removing or Installing
Piston Pin

LEFT BANK

RIGHT BANK
NOTCH TOWARD
FRONT OF ENGINE

gauge inserted between the ring and
the lower land. Feeler gauge should
slide freely around the ring
circumference without binding. Any
wear will form a step at the inner
portion of the lower land. If the
lower lands have high steps, replace
the piston.
5. Be sure the bearing inserts and
bearing bore in the connecting rod
and cap are clean. Foreign material
under the inserts will distort the
bearing and cause failure. Install
bearing inserts in connecting rod
and cap with tangs fitting in slots
provided.
CYLINDER ASSEMBLY

Disassembly
Follow the procedure under Engine
Disassembly. Remove the cylinder head
dowels from the cylinder block. Remove
the cylinder block drain plugs, and
remove the cylinder assembly from
work stand.
Clean gasket and seal surfaces of all
parts and assemblies (refer to Part 2101).
Assembly
Install the replacement cylinder
block assembly on a work stand Install
the cylinder block drain plugs and
cylinder head dowels. Transfer all parts
removed from old cylinder assembly to
new cylinder assembly, following
procedures under Engine Assembly.
Check all assembly clearances and
correct as necessary.
CYLINDER BLOCK

NUMBERED SIDE OF ROD

A2975-C

FIG. 43 Correct Piston and Rod
Positions

3. Check the end gap of all piston rings.
E n d g a p m u s t be w i t h i n
s p e c i f i c a t i o n s . Follow the
instructions contained on piston ring
package and install the piston rings.
4. Check the ring side clearance of
compression rings with a feeler

Disassembly
Follow procedure under Engine
Disassembly. Remove cylinder head
dowels and drain plugs from the
cylinder block. Remove the cylinder
block from work stand.
Clean the crankshaft damper and
gasket and seal surfaces of all parts and
assemblies (refer to Part 21-01).
Assembly
Install the replacement cylinder
block on a work stand. Install the
cylinder block drain plugs and cylinder
head dowels. Transfer parts removed
from old cylinder block to new cylinder
block by following procedure under
Engine Assembly. Check all assembly
clearances and correct as necessary.
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SPECIFICATIONS
GENERAL SPECIFICATIONS
Compression Pressure
Compression Ratio

Engine

Oil Pressure-Hot

PSI (Sea Level) @ Cranking

Bore and Stroke

429

Lowest reading must be

4.36 X 3.590

Belt Tension

Firing Order

(Ft-Lbs) ©

@ 2000 RPM

Speed

35-65

within 75% of the highest

1-5-4-2-

New

Used

6-3-7-8

140

110

4.36 X 3.850

460

© A l l belts. A used belt is any in operation for 10 minutes.
CD Information not available at time of printing.

CYLINDER HEAD
Valve Guide

Engine

Valve

Bore

Combustion

Seat Width

Valve

Gasket

Seat

Arrange-

Surface

Runout

ment (Front

Flatness

(Maximum)

to Rear)

©

Seat

(Standard

Volume

Valve

Valve

Diameter

Chamber

Intake

Intake and

Exhaust

Angle

Exhaust)
429
94.7-97.7

0.3433-0.3443

0.060-

0.060-

0.080

0.080

460

© H e a d Gasket Surface Finish RMS

0.003

Intake

Right I-E-I-E-

45°

I-E-I-E
0.0015

inch
in Any

Left

Exhaust
450

6 inches,

E-l-E-l-E-l

0.006

E-l

Overall

80-200

VALVE ROCKER ARMS, PUSH RODS AND LIFTERS
Valve

Rocker
Engine

VALVE LIFTER

Push

Arm

Rod

Lift

(Maximum

Ratio

Runout)

Standard

Clearance

Diameter

To B o r e ©

429
0.015

1.73:1

0.8740-

0.0007-

0.8745

0.0027

460

Hydraulic

Collapsed

Lifter

Tappet Gap

Leakdown Rate

Allowable

5-50 Seconds
MaximumMeasured at
1/16 Inch
plunger travel

Desired
0.075-

0.075-

0.125

0.175

0.105-

0.105-0.205

0.155

©WearLimit-0.005

VALVE SPRINGS

Engine

Valve Spring Pressure

Valve Spring

Valve Spring

Lbs @ Specified Length

Free Length

Assembled Height

Approximate

Pad to Retainer

Wear Limit
66 @ 1.78

Pressure
71-79 @ 1.78
161-177 @ 1.39

429
460

2.09

145 @ 1.39

Valve Spring
Out-of-Square
(Maximum)

1 51/64 1 53/64

5/64 (.078)

VALVES
Valve Stem

429
460
® Wear Limit - 0.0055.

Face

Diameter

Clearance ©
Intake
0.0010-

Valve

Valve Head

To Valve Guide

Engine

Exhaust
0.0010-

0.0027
0.0027
(2) Valve face runout - Maximum 0.0020.

Intake

Exhaust

2.075-2.090

1.646-1.661

Angle®
Intake and
Exhaust 44°

VALVES (Continued)
Valve Stem Diameter
Engine

Standard
Intake

Exhaust

429

0.3416-

0.3416-

0.003 Oversize
Intake
Exhaust
0.34460.3446-

460

0.3423

0.3423

0.3453

0.3453

0.015 Oversize

0.030 Oversize

Intake

Exhaust

Intake

Exhaust

0.3566-

0.3566-

0.3716-

0.3716-

0.3573

0.3573

0.3723

0.3723
CA1310-A
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CAMSHAFT

429, 460

Camshaft

Bearing Clearance

Valve Lift

Intake

Exhaust

0.2530

0.2780

©Max imum allowable lobe lift loss

Camshaft Journal To

Theoretical

Lobe Lift©

Engine

Intake

End Play

Wear Limit

Clearance

Wear Limit

0.001-0.006

0.012

0.001-0.003

0.006

Exhaust
0.4809

0.4377

0.005

CAMSHAFT (Continued)
Bearing

Item

429,460

(No. 1)

Camshaft Journal

(No. 2)

(No. 2)

Diameter -

(No. 3)

Standard©

(No. 4)

2.1238-2.1248

Camshaft Bearings

(No. 3)

Inside Diameter

(No. 4)

(No. 5)
©Camshaft journal maximum runout

429,460

Bearing

Item

(No. 1)

429,460

Item

Timing
2.1258-2.1268

Camshaft

0.0400-

Chain

Bearing

0.0600

Deflection

Location®

(IVaximum)
0.500

(No. 5)
0.Q05

Camshaft journal maximum out-of-round

0.0005

©Distance in inches that the front edge of the bearing is installed towards the rear from the front face of the cylinder block.

CYLINDER BLOCK

Engine

Cylinder Bore Diameter ( D ®

Tappet Bore Diameter

Main Bearing
Bore Diameter

Cylinder Block
Distributor Shaft
Bearing Bore Diameter

Head Gasket
Surface Flatness ( D

Crankshaft To Rear
Face Of Block
RunoutTIR Max

429
460

4.3600-4.3636

0.8752-0.8767

3.1922-3.1930

0.5160-0.5175

0.003 inch in any
6 inches or 0.006
inch overall

0.005

©Maximum out-of-round
Wear Limit
Cylinder Bore Surface Finish RMS

0.001
0.005
15-35

@ Head Gasket Surface Finish RMS
@ Maximum Taper
Wear Limit

fiO-150
0.001
0.010

CRANKSHAFT AND FLYWHEEL

Engine

429

Main Bearing

Journal

Journal Runout-

Diameter©

Maximum

Main Bearing
Journal
Thrust Face

Main Bearing
Journal

0.001

Main bearing journal out-of-round maximum 0.0004 (all engines).

0.0003
Per Inch

Thrust

Main Bearing

Bearing

Surface Finish

Journal

Taper Max

RMS Maximum

Length

Journal

1.124-1.126

12

Runout

0.002

2.9994-3.0002

460
®

Main Bearing

Thrust Face
25 Front
23 Rear

(2) Wear Limit - 0.005.

CRANKSHAFT AND FLYWHEEL (Continued)

Engine

Connecting Rod
Journal Diameter®

Connecting Rod
Bearing Journal
Maximum Taper

Crankshaft Free
End Play ®

2.4992-2.5000

0.0004 Per Inch

0.004-0.008

Flywheel Ring Gear Lateral Runout
Transmission
Standard
Automatic

429
0.060

460
®

Connecting rod |ournal out-of-round maximum 0.0004.

(2) Wear Limit - 0.012

CRANKSHAFT BEARINGS
Connecting Rod Bearings
Engine

To Crankshaft Clearance
Desired

429

0.0008-0.0015

Allowable
0.0008-0.0028

Desired

Allowable
No. 1 0.0004-0.0020

0.0756-0.0761

No. 1,0.0004-0.0015
No. 2,3,4 and 5

No. 2,3,4 and 5

0.0012-0.0015

460
© 0 . 0 0 2 U.S. Thickness

Main Bearings
To Crankshaft Clearance

Wall ThicknessStandard ©

Add 0.0010 to Standard Thickness

0 0 . 0 0 2 U.S. Thickness

Wall ThicknessStandard CD
0.0955-0.09c8

0.0012-0.0028
0.0965-0.968
CA1310-A1

21-24-27

21-24-27

429 AND 460 CID V-8 ENGINES

CONNECTING ROD
Connecting Rod

Connecting Rod
Piston Pin

Connecting

Connecting

Alignment

Assembly

Bore Or

Rod Bearing

Rod Length

Maximum Total

(Assembled To

Bushing

Bore Diameter

Center

Difference©

ID

©

To Center

Engine

Crankshaft)

Bend

Twist

0.004

0.012
6.6035-6.6065
429, 460
2.6522-2.6530
1 0386-1 0393
0 Connecting rod bearing bore maximum out-of-round and taper - 0.0004.
(2) Pin bushing and crankshaft bearing bore must be parallel and in the same vertical plane within the specified total difference
at ends of 8-inch long bar measured.4 inches on each side of rod.

Side

Wear

Clearance
0.010-0.020

Limit
0.023

PISTON

Diameter©
Engine

429,460

Piston Pin

Piston To

Coded

Coded

0.003

Cylinder Bore

Bore

Red

Blue

Oversize

Clearance

Diameter

4.3585-

4.3597-

4.3609-

4.3591

4.3603

4.3615

Ring Groove Width

Upper Compression Ring
Lower Compression Ring
Oil Ring

1.0402-

0.0014-0.0022

1.0405

0.080-0.081
Q.080-0.081
0.188-0.189

© Measured at the piston pin bore centerline at 90° to the pin bore.

PISTON PIN
Diameter
Engine

Length

Standard

429,460

3.290-3.320

1.0399-1.0402

0.001 Oversize

To Piston

To Connecting

0.002 Oversize

Clearance

Rod Bushing

-

0.0002-0.0004

Interference Fit

Clearance
1.0410-1.0413

PISTON RINGS
,f

Ring Width

Compression

0.077-0.078
0.006

0.077-0.078

Top
CD CD
OO

Bottom

429, 460

Oil

Ring©

Top

©Wear Limit

Ring Gap Width
Compression
Ring
Top
Bottom

Side Clearance

Compression
Ring

Engine

Ring

Bottom
0.0020.004

Snug

0.010-0.020

Oil
Ring

©
0.015-0.055

0.010-0.020

© Steel Rail

OIL PUMP
Rotor-Type Oil
Pump Relief Valve
Spring Tension
Lbs ©Specified
Length

Engine

429,460

Outer Race

Drive Shaft
To Housing

Relief Valve

Rotor Assembly

Bearing

Clearance

End Clearance

To Housing
(Radial
Clearance)

Clearance

20.6-22.6 @ 2.49

0.0015-0.0029

0.001-0.004

0.0015-0.0029

0.001-0.013

APPROXIMATE OIL PAN CAPACITIES ©
Engine
U S Measure
429,460
5 Quarts
©Includes one quart with filter replacement

Imperial Measure
4 Quarts

TORQUE LIMITS
Cylinder Head Bolts
Engine
Step 2

Stepi
429,460

70-80

Step 3
130-140

100-110

Oil Pan To
Cylinder Block
9-11(5/16)
7-9(1/4)

Manifolds To
Cylinder Head

Distributor
Vacuum
Control
Valve

Water
Outlet

Intake

Exhaust

Housing

25-30

28-33

10-15

15-18

Flywheel
To
Crankshaft
75-85

TORQUE LIMITS (Continued)
Engine

Main

Oil Pan

Bearing

Drain

Cap Bolts

Plug

95-105

15-25

Oil Pump
To
Cylinder
Block

Oil
Pump
Cover
Plate

Oil Filter
Insert to
Cylinder
Block

20-25

6-10

20-30

429
460

Oil Filter
To Adapter
Or Cylinder
Block
With grease on the gasket surface,
hand-tighten until gasket contacts adapter
face, then tighten 1/2 turn more.

Cylinder
Front
Cover

15-20

CA1310 A/
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TORQUE LIMITS (Continued)

Water Pump

Engine

Camshaft

Camshaft

Sprocket

Thrust

To

Plate

Front Cover
429

12-15

460

Camshaft

In Block

40-45

9-12

Valve

Damper Or

Connecting

Pulley To

Rod

Crankshaft

Nuts

70-90

40-45

Rocker
Arm
Cover
5-6

TORQUE LIMITS (Continued)

Oil Inlet Tube

Engine

To Oil Pump

429,460

Press Fit

Fuel Pump To
Cylinder Block Or
Cylinder Front Cover

Pulley To
Damper Bolts

Alternator Pivot Bolt

Valve Rocker Arm
Stud To Cylinder Head

20-25

35-50

45-57

18-25

ENGINE SUPPORT TORQUE LIMITS-FT. LBS. 429,460 CID ENGINES
Ford
Mercury,

Front Supports
Insulator to Engine

Torino,
Montego

T Bird
Mark IV

Lincoln
Continental

35-60

35-60

35-60

35-50
30-50

25-40

35-60

Support Bracket To Engine
Support Bracket To Crossmember

25-40

Insulator Through Bolt Nut
Support Bracket To Insulator

25-40

35-50
30-50

40-60

40-60

Rear Supports

0

Insulator To Transmission
Extension Housing
Support To Crossmember

25-40 ©

Crossmember To Side Rail

70-100

70-100 - Locking threads use new bolt when replacing member

20-30

30-50
70-1000
(2) Through-Bolt

20-35

30-50 ®

30-50

70-100

70-100

Q) Center Tie-Bolt 20-35

TORQUE LIMITS FOR VARIOUS SIZE BOLTSFTLBS
CAUTION: If any of the torque limits listed in this table disagree with any of those listed in the preceding tables, the limits listed in the preceding tables prevail.
Size (inches)

1/4-20

5/16-18

3/8-16

7/16-14

1/2-13

9/16-18

Torque (Ft-lbs)

6-9

12-18

22-32

40-55

55-80

85-12C

SEALERS
Loctite (thread locking compound)

C3AZ-19554-A

CA1310-B3
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PART 21-27 460 CID Police Interceptor Engine
Applies to Ford, Torino, Mercury and Montego
COMPONENT INDEX

Page

CRANKCASEOIL COOLER
Adapter Replacement

2702

Filter Replacement

2702

Oil Cooler Replacement

27-02

COMPONENT INDEX

Page

GENERAL INFORMATION

27-01

SPECIFICATIONS

27-03

GENERAL INFORMATION
The 460 CID Police Interceptor
Engine is basically the same as 460 CID
engine covered in Part 21-24. All service
procedures are common to both engines
except for the crankcase oil cooler (Fig.
1) used with all 460 CID Police
Interceptor Engine installations.
WATER OUTLET NIPPLE
18D266

WATER PUMP
WATER HOSE BRACKET
6B870
NOT USED W/AIR CONDITIONER
ALIGN RED PAINT STRIPES
TO OIL COOLER

OR. COOLER INLET HOSE
8N039

FIG. 1 Crankcase Oil Cooler Installation

A3699-A
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REMOVAL AND INSTALLATION
CRANKCASE OIL COOLER

Removal
1. Drain the cooling system.
2. Disconnect the water coolant lines
from the oil cooler (Fig. 1).
3. Disconnect the oil cooler inlet and
outlet hoses.
4. Remove the one nut and one
capscrew that attaches the front
support to the front strap.
5. Remove the two nuts that attach the
oil cooler to the rear strap.
6. Remove the two screws that attach
the front support bracket to the oil
cooler and remove the bracket.
Installation
1. Install the front support bracket on
the oil cooler with the top end as
shown in Fig. 1 to fit the contour of
the fender apron.
2. Position the oil cooler on the fender
apron and install the three attaching
nuts and one bolt.
3. Connect the oil inlet hose to the rear
of the cooler and torque it to
specification. Connect the oil outlet

4.

5.
6.
7.

hose to the front of the cooler and
torque it to specifications. Be careful
not to bend the hoses in a tight
radius. The teflon Liner in the hose
could be crimped causing an oil leak
or obstruction if bent too sharply.
Connect the water inlet hose to the
upper fitting on the oil cooler and
the outlet hose to the lower fitting.
Tighten the hose clamps.
Fill the cooling system with the
specified coolant.
Check the oil level and fill to the
proper level with the specified oil.
Start the engine and bleed the
cooling system. Check for oil and
coolant leaks.

OIL FILTER

The oil filter is removed and
installed as detailed in Part 21-24.
OIL FILTER ADAPTER

Removal
1. Remove the oil filter.
2. Disconnect the oil cooler inlet and

outlet hoses from the oil filter
adapter (Fig. 1).
3. Remove the oil filter adapter
attaching bolt and gasket. Remove
the adapter and mounting gasket
from the cylinder block.
Installation
1. Clean all old gasket material from
the cylinder block.
2. Position a new mounting gasket
with the rib in the horizontal
position and the rib of the adapter in
the vertical position (Fig. 1).
3. Install a new gasket and the adapter
attaching bolt. Tighten the attaching
bolt to specification.
4. Connect the oil cooler inlet hose and
the outlet hose to the adapter
making sure that the paint mark on
each hose is matched with that on
the adapter and that they are in
alignment.
5. Install a new oil filter element.
6. Fill the crankcase to the correct level
with the specified oil.
7. Start the engine and check for oil
leaks.

21-27-03
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SPECIFICATIONS
GENERAL SPECIFICATIONS
Engine

Compression Ratio

460 PI

(2)

© A l l belts. Used belt is any in operation 10 minutes.

©

Bore and Stroke

Compression Pressure
PSI (Sea Level) @
Cranking Speed

Oil Pressure @ 2000 RPM

Firing Order

Belt Tension ( L b s ) ®

4.36 x 3.85

Lowest 75% of highest

35-65

1-5-4-2-6-3-7-8

New 140; Used 110

Not available at time of printing.

CYLINDER HEAD
Combustion
Chamber
Volume
CC

Engine

Valve Guide
Bore Diameter
(Standard Intake
and Exhaust)

Intake

Head Gasket Surface Finish R.M.S

Valve
Seat
Runout
(Maximum)

Valve
Seat
Angle

Exhaust

Intake
30°
Exhaust
45°

0.0700.090

0.0600.080

0.34330.3443

460 PI

©

Valve
Seat Width

Valve
Arrangement
(Front to Rear)

Gasket
Surface
Flatness

I-E-I-E-I-E-I-E
E-l-E-l-E-l-E-l

0.003 in
any 6 inches,
0.006
Overall

©

0.0015

60-150

VALVE ROCKER ARMS, ROCKER ARM SHAFT, PUSH RODS AND TAPPETS
Valve Tappet or Lifter
Engine

Rocker Arm
Lift Ratio

460 PI

Valve Push Rod
(Maximum Runout)

1.73:1

0.015

Standard Diameter

Collapsed Tappet Gap
Hydraulic Lifters

Clearance to Bore ©

Hydraulic Lifter
Leakdown Rate

0.0007-0.0027

5-50 Seconds Max.
Measured at 1/16
Inch plunger travel

0.08740-0.8745

Allowed

Desired

0.105-0.205

0.105-0.155

© Wear L i m i t - 0 . 0 0 5
VALVE SPRINGS
Valve Spring Pressure
Lbs @ Specified Length
Engine

Pressure

Wear Limit

460 PI

88-96 @ 1.820
300-330 @ 1.32

80 @ 1.820
280 @ 1.32

Valve Spring
Free Length
Approximate

Valve Spring
Assembled Height
Pad to Retainer

Valve Spring
Out-of-Square
(Maximum)

2.03

1-51/64-1-53/64

5/64 (0.078)

VALVES
To Valve Guide Clearance ©
Intake
|
Exhaust

Engine

0.0010-0.0027

460 PI
©Wear Limit - 0.0055

Valve Head Diameter
Intake

Exhaust

2.242-2.248

1.722-1.728

Valve Face Angle (D
Int. 29°; Exh. 44°

(2) Valve Face Runout, Maximum - 0.002

VALVES (Continued)
Valve Stem Diameter
Standard
Engine

Intake

Exhaust

0.003 Oversize
Exhaust
Intake

460 PI

0.34160.3423

0.34160.3423

0.34460.3453

0.015 Oversize

0.34460.3453

0.030 Oversize
Exhaust

Intake

Exhaust

Intake

0.35660.3573

0.35660.3573

0.37160.3723

0.37160.3723

CAMSHAFT®
Item

Inches

Bearing

Item

Bearing

Camshaft Journal

(No. 2)

Diameter -

(No. 3)

Camshaft Bearings
2.11238-2.1248

(No. 2)
(No. 4)
(No. 5)

(No. 5)
Camshaft Bearing
Location ®
©

(No. 1)

Timing Chain Deflection (Maximum).

2.1258-2.1268

(No. 3)

Inside Diameter

(No. 4)

Standard (2)

Inches

(No. 1)

(No. 1)

Camshaft journal maximum runout
Camshaft journal max mum out-of-round.. . .

G)

Distance that the front edge of the bearing is nstalled from the front face
of the cylinder block.

0.0400-0.0600
. . . . 0.500

0.005
0.0005

®

CAMSHAFT (Continued)
Theoretical
Valve Lift

Lobe Lift ©

©

Engine

Intake

460 PI

0.278

Exhaust
0.290

Camshaft Journal
to Bearing Clearance

Camshaft

Intake

Exhaust

End Play

Wear Limit

Clearance

Wear Limit

0.4809

0.5017

0.0010.006

0.009

0.0010.003

0.006

Maximum allowable lift loss 0.005

CAMSHAFT VALVE TIMING
Exhaust Valve

Intake Valve
Engine
460 PI

Opens
0.004 @ 18° BTC

Closes

0.006 @ 72° ABC

Opens
0.004 @ 86° BBC

Closes

0.006 @ 26° ATC
CAT:
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CYLINDER BLOCK

©

Cylinder Bore Diameter © Q )

Tappet Bore Diameter

Main Bearing Bore Diameter

Cylinder Block Distributor
Shaft Bearing Bore Diameter

4.3600-4.3636

0.8752-0.8767

3.1922-3.1930

0.5160-0.5175

Maximum out-of-round - 0.001
Wear L i m i t - 0 . 0 0 5
Cylinder bore surface finish RMS - 15-35

Crankshaft To Rear Face Of
Block (Runout TIR Max)

Head Gasket
Surface Flatness(2)
0.003 inch in any 6
inches or 0.007 inch overall

0.005

© Head surface finish RMS - 60-150
Q) Maximum taper - 0.001
Wear Limit - 0.010

PISTON
Diameter

0

Engine

Coded
Red

Coded
Blue

0.003
Oversize

Piston To
Cylinder Bore
Clearance
Service®

460 PI

4.3565-4.3571

4.3577-4.3583

4.3589-4.3595

0.0034-0.0042

0
(J) Measured at the piston pin bore centerline at 9C to the pin above.

Piston Pin
Bore
Diameter
1.0404-1.0407

Ring Groove Width
Upper Compression
Ring 0.080-0.081
Lower Compression
Ring
0.080-0.081
Oil Ring
0.18800.1890

© Mfg. Specification: 0.0034-0.0042

PISTON PIN
Length

Diameter
Standard

0.001 Oversize

To Piston
Clearance

1.0399-1.0402

1.0410-1.0413

0.0004-0.0006

Engine
3.2903.320

460 PI

To Connecting Rod
Bushing Clearance

0

Interfered ;e
Fit

©Wear Limit-0.0008

PISTON RINGS
Ring Width

Ring Gap Width

Side Clearance

Compression Ring

Compression Ring

0

Top

Bottom

Top

Bottom

0.0770.078

0.0770.078

0.0020.004

0.0020.004

©Wear Limit

0.006

Oil
Ring

Oil
Ring

Compression Ring
Top
0.0100.020

Snug

Bottom

<D

0.0100.020

0.0150.055

©Steel Rail

CRANKSHAFT BEARINGS
Connecting Rod Bearings

Main Bearings

To Crankshaft Clearance
Allowable
Desired

Engine

Wall Thickness
Standard 0
0.07560-0761

0.00080.0028
Add 0.001 nch to standard thickness

0.00080.0015

460 PI
© 0 . 0 0 2 inch undersize

To Crankshaft Clearance
Desired
Allowable
0.00090.00090.0015
0.0027

Wall Thickness
Standard 0
0.0951:0.095:

CRANKSHAFT AND FLYWHEEL

Main Bearing
Journal
Diameter©
2.99943.0002

Main Bearing Surface
Finish RMS Maximum

Main Bearing
Journal
Runout
Maximum©

Main Bearing
Journal
Thrust Face
Runout

Main Bearing
Journal
Maximum
Taper

Thrust Bearing
Journal Length

Journal

Thrust Face

0.002

0.001

0.0003
Per Inch

1.1241.126

12

25 Front
23 Rear

© Connecting rod and main bearing journal out-of-round maximum - 0.0004
© Wear Limit - 0.005

Connecting
Rod Journal
Diameter (3)

Connecting
Rod Bearing
Journal
Maximum
Taper

Crankshaft
Free End
Play (3)

Flyw*ieel Ring
Gear Lateral
Runout

2.49922.5000

0.0004
Per Inch

0.0040.008

0.060

Q) Wear Limit - 0.012
@ Connecting rod journal out-of-round maximum - 0.0004

APPROXIMATE OIL PAN CAPACITIES

OIL PUMP
Rotor-Type Oil
Pump Relief Valve
Spring Tension
Lbs @ Specified Length

Drive Shaft
To Housing
Bearing
Clearance

Relief Valve
Clearance

20.6-22.6 @ 2.49

0.0015-0.0029

0.0015-0.0029

Rotor Assembly
End Clearance
0.001-0.004

Outer Race
To Housing
(Radial
Clearance)
0.001-0.013

Engine

U.S. Measure

460 PI

7 Quarts

Imperial Measure
©

5-7/8 "iuarts

©

© Includes 1 quart with filter replacement.
CA1311-A1
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CONNECTING ROD
Connecting Rod Assembly
(Assembled To Crankshaft)

Connecting Rod

Connecting Rod

or Bushing ID

Bearing Bore Diameter ( D

Length To Center

Twist

Bend

Side Clearance ®

6.6035-6.6065

0.012

0.004

0.010-0.020

2.6522-2.6530

1.0386-1.0393
®

Connecting Rod Alignment
Maximum Total D i f f e r e n c e ®

Piston Pin Bore

Connecting rod bearing bore maximum out-of-round and taper - 0.0004

(2) Pin bushing and crankshaft bearing bore must be parallel and n the same vertical plant w i t h i n
the specified total difference at ends of 8-inch long bar measured 4 inches on each side of rod.

Q) Wear Limit-0.023

TORQUE LIMITS

Main

Oil Pan

Bearing

Drain

Engine

Cap Bolts

Plug

Oil Pump
To
Cylinder
Block

460 PI

95-105

15-25

20-25

Pulley To

Arm Stud To

Damper

Cylinder

Cover

Fuel Pump
To Cylinder
Block Or
Cylinder
Front Cover

15-20

17-27

35-50

Oil
Pump

Oil Filter

Oil Filter

Cylinder

Cover

Insert To

To Adapter Or

Front

Plate

Cylinder Block

Cylinder Block

10-15

20-30

With grease on the gasket

Valve Rocker

Head

Bolts

®

75 Min.

surface, hand tighten until

7/16 Lock Thread

gasket contacts adapter

80-85 Max. (Must

face, then tighten 1/2

Be Seated On Guide Plate)

turn more.
©

Rocker A r m Hold-Down Nut 18-25 Ft-Lbs.

T O R Q U E LIMITS (Continued)
Cylinder Head Bolts
Engine

Step 1

Step 2

Manifolds To Cylinder Head
Step 3
ISOMO

4 6 0 PI

105

75

Oil Pan To
Cylinder Block

Intake

9-11 (5/16-18)

25-30

Water

Distributor

Outlet

Vacuum

Exhaust

Housing

Control Valve

Flywheel
To
Crankshaft

28-33

12-15

15-18

75-85

7-9(1/4-20)

T O R Q U E LIMITS (Continued)
Engine

Rocker Arm Cover

Camshaft Thrust Plate

Camshaft Sprocket

Water Pump To

To Cylinder Head

To Cylinder Block

To Camshaft

Cylinder Front Cover

5-6

9-12

40-45

12-15

Damper To Crankshaft
70-90

EGR Valve To
Carburetor Spacer
10-15

Alternator Pivot Bolt
45-57
CA1311-A2

IGNITION SYSTEM

23-00-01

23-00-01

GROUP

Ignition System
PART 23-01
General Ignition Service

PAGE
23-01-01

PART 23-12
Borsch Dual Advance Distributor—
4 Cylinder 2000 cc

PART 23-10

23
PAGE
23-12-01

Motorcraft Dual Advance DistributorBand 8 Cylinder

23-10-01

PART 23-11

PART 23-15

Motorcraft Dual Advance Distributor—
4 Cylinder 1600 cc

Distributor Controls
23-11-01

23-15-01

23-01-01

23-01-01

GENERAL IGNITION SERVICE

PART 23-01 General Ignition Service
Page

COMPONENT INDEX
DISTRIBUTOR
Centrifugal Advance Adjusting-All .
Cleaning and Inspection
Distributor Cap
Distributor Rotor
Distributor Tests-Off-Vehicle
Breaker Plate Resistance
Breaker Plate Wear
Distributor Spark Advance
Dwell Angle
Insulation and Leakage
Mechanical Operation
Distributor Tests-On-Vehicle
Advance and Retard Check
Dwell Angle
Dual Diaphragm Test
Vacuum Advance Adjustment . . .
Motorcraft-4 Cylinder 1600 cc
Bosch-4 Cylinder 2000 cc . . .
Motorcraft-6 & 8 Cylinder ..
Identification
Ignition Breaker Points
Adjustment-Dual
Adjustment-Single
Alignment-All
Spring Tension Adjustment
Installation and Removal
IGNITION COIL
Cleaning and Inspection
Coil Test
Coil to Ground Voltmeter Test

01-06
01-13
01-14
01-14
01-05
01-05
01-05
01-05
01-04
01-05
01-05
01-04
01-05
01-04
01-05
0106
01-06
01-06
01-06
01-02
01-06
01-05
01-07
01-06
01-07
01-09
01-13
01-04
01-04

COMPONENT INDEX
IGNITION COIL-Cont.
Spark Intensity Test
Primary Circuit
Secondary Circuit
Trouble Isolation
Ignition System
Battery to Coil Voltmeter Test
Breaker Point Resistance Test.
Ignition Timing
Initial Ignition Timing
Secondary (High Tension) Wires
Resistance Test
Starting Ignition Circuit Voltmeter Test
Timing Mark Locations

Page
01-02
01-02
01-03
01-02
01-03
01-05
01-09
01-09
01-04
01-03
01-09

Ignition Resistance Wire
Replacement
Voltmeter Test

01-11
01-03

Ignition Switch
Voltmeter Test

01-03

Spark Plugs
Cleaning and Inspection
Installation and R e m o v a l . . . .
Testing

01-13
01-10
01-04

Spark Plug Wires
Installation and Removal . . . .
Spark Intensity Test

01-10
01-02

Special Tools
Vacuum Hose

01-15
01-09

GENERAL INFORMATION
The 1973 car engines incorporate a
closed positive crankcase ventilation
system and exhaust emission control
system to reduce engine emissions.
To maintain the required exhaust
emission levels, the carburetor,
distributor and spark control system
must be kept in good operating
condition and be adjusted to
specifications. The engine should also be
in good operating condition.

Additional engine performance
checks are required to keep the exhaust
emissions at the specified minimum
pollutant level. Refer to the applicable
owners manual for these performance
checks and the recommended intervals.
When performing tests, adjustments or
repairs to the eengine, ignition system
or fuel system, it is essential to follow
the procedures and specifications in
Groups 21, 23 and 24 of this manual.

Also refer to the Specifications Booklet
and Volumes V and VI. This part covers
conventional ignition system
description, tests, adjustments and
repair operations. Distributor control
systems, such as Electronic Spart
Control (ESC) Transmission Regulated
park (TRS) and related mechanisms are
covered in Volume VI. Basic engine
specifications with other specifications
for ignition system components are

23-01-02
covered in Parts 23-10, 11 and 12. For
distributor removal, disassembly,
a s s e m b l y , i n s t a l l a t i o n and
specifications, refer to the pertinent
part of this group.
DISTRIBUTOR IDENTIFICATION

The distributor identification
number is stamped on the distributor
housing. The basic part number for
distributors is 12127. To procure
replacement parts, it is necessary to
know the part number prefix and suffix
code change (Fig. 1).

TESTING

23-01-02

GENERAL IGNITION SERVICE

Always refer to the Master Parts
C a t a l o g for p a r t s u s a g e a n d
interchangeability before replacing a
distributor or a component part for a
distributor.

PART NUMBER PREFIX
PART NUMBER SUFFIX

DATE CODE

MANUFACTURER

B3401-A

FIG. 1 Distributor Identification

IGNITION
SPARK PLUG

-TERMINAL CONNECTOR
• PRIMARY RESISTANCE WIRE

GENERAL INFORMATION

The ignition system consists of a
primary (low voltage) and a secondary
(high voltage) circuit (Fig. 2).
The primary circuit consists of the:
1. Battery.
2. Ignition switch.
3. Primary circuit resistance wire.
4. Primary windings of the ignition
coil.
5. Breaker points.
6. Condenser.
The secondary circuit consists of
the:
1. Secondary windings of the ignition
coil.
2. Distributor rotor.
3. Distributor cap.
4. High tension (spark plug) wires.
5. Spark plugs.
When the breaker points are closed,
current flows from the battery through
the ignition switch to the primary
windings in the coil, then to ground
through the closed breaker points.
When the breaker points open, the
magnetic field built up in the primary
windings of the coil moves through the
secondary windings of the coil,
producing high voltage. High voltage is
produced each time the breaker points

open. The high voltage flows through
the coil high tension lead to the
distributor cap where the rotor
distributes it to one of the spark plug
terminals in the distributor cap. This
process is repeated for every power
stroke of the engine.
Ignition system troubles are caused
by a failure in the primary and/or the
secondary circuit; incorrect ignition
timing; or incorrect distributor advance.
Circuit failures may be caused by shorts,
corroded or dirty terminals, loose
connections, defective wire insulation,
cracked distributor cap or rotor,

BATTERY

DISTRIBUTOR
• • • • • I PRIMARY CIRCUIT
• • • • • • SECONDARY CIRCUIT
B3400-A

FIG. 2 Typical Conventional Ignition System Circuits

defective distributor points, fouled
spark plugs, or by improper dwell angle.
If an engine starting or operating
trouble is attributed to the ignition
system, start the engine and verify the
complaint. On engines that will not
start, be sure there is gasoline in the fuel
tank and that fuel is reaching the
carburetor. Then locate the ignition
system problem by an oscilloscope test
or by a spark intensity test.
SPARK INTENSITY TEST

Trouble Isolation
1. Connect auxiliary starter switch in
the starting circuit.
2. Remove the coil high tension lead
from the distributor cap.
3. Turn on the ignition switch.
4. While holding the high tension lead
approximately 3/16 inch from the
cylinder head or any other good

ground, crank the engine with an
auxiliary starter switch.
If the spark is good, the trouble lies
in the secondary circuit.
If there is no spark or a weak spark,
the trouble is in the primary circuit, coil
to distributor high tension lead, or the
coil.
Primary Circuit
A breakdown or energy loss in the
primary circuit can be caused by:
defective primary wiring, or loose or
corroded terminals; burned, shorted,
sticking or improperly adjusted breaker
points; an open or shorted coil; or
condenser.
A complete test of the primary
circuit consists of checking the circuit
from the battery to the coil, the circuit
from the coil to ground, and the starting
ignition circuit.
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Excessive voltage drop in the
primary circuit will reduce the
secondary output of the ignition coil,
resulting in hard starting and poor
performance.
To isolate a trouble in the primary
circuit, use a voltmeter and perform the
following tests; Battery to Coil; Starting
Ignition Circuit; Resistance Wire: Coil
to Ground: or Breaker Points.
Secondary Circuit
A breakdown or energy loss in the
secondary circuit can be caused by:
fouled or improperly adjusted spark
plugs; defective high tension wiring; or
high tension leakage across the coil,
distributor cap or rotor resulting from
an accumulation of dirt.
To check the spark intensity at the
spark plugs, thereby isolating an
ignition problem to a particular
cylinder, proceed as follows:
1. Disconnect a spark plug wire.
Check the spark intensity of one
wire at a time.
2. Install a terminal adapter in the
terminal of the wire to be checked.
Hold the adapter approximately 3/
16 inch from the exhaust manifold
and crank the engine, using an
auxiliary starter switch. The spark
should jump the gap regularly.
3. If the spark intensity of all the wires
is satisfactory, the coil, condenser,
rotor, distributor cap and the
secondary wires are probably
satisfactory.
If the spark is good at only some
wires, check the resistance of those
particular leads.
If the spark is equal at all wires, but
weak or intermittent, check the coil,
distributor cap and the coil to
distributor high tension wire. The wire
should be clean and bright on the
conducting ends, and on the coil tower
and distributor sockets. The wire should
fit snugly and be bottomed in the
sockets.
Battery to Coil Voltmeter Test
1. Connect the voltmeter leads as
shown in Fig. 3.
2. Connect a jumper wire to the
distributor terminal of the coil to a
good ground on the distributor
housing.
3. Turn the lights and accessories off.
4. Turn the ignition switch on.
5. If the voltmeter reading is between
4.5 and 6.9 volts, the primary circuit
from the battery to the coil is
satisfactory.
6. If the voltmeter reading is greater
than 6.9 volts, check the following:
The battery and cables for loose
connections or corrosion.
The primary wiring for worn

insulation, broken strands, and loose or
corroded terminals.
If the voltmeter reading is less than
4.5 volts the ignition resistance wire
should be replaced.
Check the starter relay to ignition
switch for damage.
Starting Ignition Circuit Voltmeter
Test
1. Connect the voltmeter leads as
shown in Fig. 3.
2. Disconnect and ground the coil to
distributor high tension lead at the
distributor.
3. With the ignition switch off, crank
the engine with an auxiliary starter
switch while observing the voltage
drop.
4. If the voltage drop is 0.4 volt or less,
the starting ignition circuit is
satisfactory.
5. If the voltage drop is greater than
0.4 volt, clean and tighten the
terminals in the circuit or replace
the wiring as necessary.
Ignition Switch Voltmeter Test
1. Separate the harness from the
ignition switch located on the
steering column. Fabricate a jumper
wire as shown in Fig. 4, and insert
the spade end in the harness and the
other end to the switch.
2. Connect the voltmeter leads as
shown in Fig. 4.
3. Install a jumper wire from the
distributor terminal of the coil to a
good ground on the distributor
body.
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WIRE COLOR CODE
16 RED-LIGHT GREEN STRIPE
32 RED-LIGHT BLUE STRIPE
37 YELLOW
39 RED-WHITE STRIPE
262 BROWN-PINK STRIPE
297 BLACK-LIGHT GREEN HASH
687 GRAY-YELLOW STRIPE
977 PURPLE-WHITE STRIPE

Rotunda RE-16-31
or RE-27-44 Tester

STEERING
COLUMN

IGNITION
SWITCH

FABRICATED
JUMPER WIRE*
B3225-C

FIG. 4 Ignition Switch Test

4. Turn all of the accessories and lights
off.
5. Turn the ignition switch on.
6. If the voltmeter reading is 0 3 volt or
less, the ignition switch and the relay
to switch wire are satisfactory.
7. If the voltmeter reading is greater
than 0.3 volt, either the ignition
switch and/or the wire is damaged.
Resistance Wire Voltmeter Test
1. Disconnect the harness from the
ignition switch located on the
steering column. Plug a jumper wire
into the harness shown in Fig. 5.
16
32
37
39
262
297
687
977

Primary Wire
From Switch to
"B" TERMINAL

WIRE COLOR CODE
RED-LIGHT GREEN STRPE
RED-LIGHT BLUE STRIPE
YELLOW
RED-WHITE STRIPE
BROWN-PINK STRIPE
BLACK-LIGHT GREEN HASH
GRAY-YELLOW STRIPE
PURPLE-WHITE STRIPE

RE-27-44 Teste
FABRICATED
JUMPER WIRE

BATTERY
TERMINAL'
STEERING

B 3224.E

FABR.CATED'01^
JUMPERWHREV

« A T
TERMINAL^
B3226-C

FIG. 3 Battery-To-Coil and Starting
Ignition Circuit Test

FIG. 5 Resistance Wire Test
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2. Connect the voltmeter leads as
shown in Fig. 5.
3. Install a jumper wire from the DIST
terminal of the coil to a good
ground.
4. Turn all of the accessories and lights
off.
5. Turn the ignition switch on.
6. If the voltmeter reading is between
6.6 and 4.5 volts, the resistance wire
is satisfactory.
7. If the voltmeter reading is greater
than 6.6 volts, or less than 4.5
replace the resistance wire.
8. Turn the ignition switch off.
Disconnect the voltmeter leads.
Remove the jumper wire connected
to the coil DIST terminal. Connect
the BAT lead to the BAT terminal
and move on to the Coil to Ground
Test.
Coil to Ground Voltmeter Test
1. Connect the voltmeter leads as
shown in Fig. 6.
2. Close the breaker points.
3. Turn all lights and accessories off.
4. Turn the ignition switch on.
5. If the voltmeter reading is 0.25 volt
or less, the primary circuit from coil
to ground is satisfactory.
6. If the voltmeter reading is greater
than 0.25 volt, test the voltage drop
between each of the following:
The coil and the breaker point
connections of the coil to distributor
primary wire.
The movable breaker point and the
breaker plate.

B3387-B

FIG. 6 Coil to Ground Test
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The b r e a k e r plate and the
distributor housing.
The distributor housing and engine
ground.
7. Turn the ignition switch off.
Disconnect the voltmeter leads.
Coil Test
Check the coil on a coil tester
following the m a n u f a c t u r e r ' s
instructions. Check for ohms resistance
both primary and secondary. Also check
the amperage draw both with the engine
idling and stopped. These checks should
all fall within specifications.
Secondary (High Tension) Wires
Resistance Test
The secondary wires include the
wires connecting the distributor cap to
the spark plugs and the wire connecting
the center terminal of the distributor cap
to the center terminal of the ignition
coil.
These wires are the radio resistancetype which filter out the high frequency
electrical impulses that are the source of
ignition noise interference. The
resistance of each wire should not
exceed 1000 ohms per inch. When
checking the resistance of the wires or
setting ignition timing, do not puncture
the wires with a probe. The probe may
cause a separation in the conductor.
When removing the wires from the
spark plugs, grasp and twist the
moulded cap, then pull the cap off the
spark plug by hand only. Do not pull on
the wire because the wire connection
inside the cap may become separated or
the insulator may be damaged.
To check the spark intensity at the
spark plugs, proceed as follows:
1. Disconnect a spark plug wire.
Check the spark intensity of one
wire at a time.
2. Install a terminal adapter in the
terminal of the wire to be checked.
Hold the adapter approximately 3/
16 inch from the exhaust manifold
and crank the engine, using an
auxililiary starter switch. The spark
should jump the gap regularly.
3. If the spark intensity of all the wires
is satisfactory, the coil, condenser,
rotor, distributor cap and the
secondary wires are probably
satisfactory.
If the spark is good at only some
wires, check the resistance of those
particular leads.
If the spark is equal at all wires, but
weak or intermittent, check the coil,
distributor cap and the coil to
distributor secondary (high tension)
wires.
Spark Plug Test
Inspect, clean, file the electrodes and
gap the plugs. After the proper gap is
obtained, check the plugs on a testing

machine. Compare the sparking
efficiency of the cleaned and gapped
plug with a new plug. Replace the plug
if it fails to meet 70 percent of the new
plug performance.
DISTRIBUTOR TESTS—ON VEHICLE

Test Connections
1. Disconnect the distributor primary
wire at the coil. Connect a short
jumper wire to the DIST terminal of
the coil and the distributor primary
wire. Connect the red lead to the
jumper wire.
2. Connect the black lead to a good
ground on the engine.
Dwell Angle Check
1. Disconnect the distributor vacuum
line(s). Connect the tester.
2. Turn the test control knob to the set
position.
3. Adjust the set control knob until the
needle on the dwell meter lines up
with the set line.
4. Start the engine and let it idle.
5. Turn the cylinder selector to the
figure corresponding to the number
of lobes on the cam of the
distributor.
6. Read the dwell angle on the dwell
meter and compare the reading to
specifications.
7. Turn off the engine.
8. If the dwell angle was below the
specified amount, the breaker point
gap is too wide. If the dwell angle
was above the specified amount, the
breaker point gap is too close.
If the dwell is to specifications, turn
the test selector knob to the OFF
position and disconnect the tester leads
and jumper wire; then connect the
distributor vacuum line(s).
Dwell Angle Adjustment
If the dwell angle is not within
specifications, proceed as follows:
1. Remove the coil high tension lead
from the distributor and ground it.
2. Remove the distributor cap and
place it out of the way. Remove the
rotor.
3. Connect an auxiliary starter switch,
in the circuit.
4. Loosen the breaker point attaching
screw near the breaker point
contacts.
5. With the ignition on, crank the
engine with an auxiliary starter
switch and adjust the gap to
specifications.
6. Release the auxiliary starter switch
and tighten the breaker point
attaching screw.
7. Since the adjustment may have
changed when the attaching screw
was tightened, crank the engine
again with the auxiliary starter
switch and check the dwell. When
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the dwell is properly adjusted,
remove the jumper wire, auxiliary
starter switch and tester leads and
install the rotor, distributor cap, coil
high tension lead and starter relay
wires. Connect the distributor
vacuum line(s).
Dual Breaker Point Dwell
If the distributor is equipped with
dual breaker points, adjust the dwell of
each set separately to get the specified
combined dwell. Alternately, a piece of
plastic can be inserted between the
contacts of one set to take it out of the
circuit or the wire can be disconnected
from one set while checking the dwell of
the other. As an example: Where a 33
degree combined dwell is specified, the
points are set separately at 25-25-1/2
degrees to obtain the specified dwell.
Distributor Advance and Retard Check
Check the initial ignition timing,
centrifugal advance, vacuum advance,
and vacuum retard (dual-diaphragm
distributor), following the procedure
under Initial Ignition Timing
Adjustment.
Distributor Dual Diaphragm Test
1. To check vacuum advance,
disconnect the vacuum lines from
b o t h t h e o u t e r and i n n e r
diaphragms. Plug the line removed
from the inner diaphragm.
2. Using a tachometer, increase the idle
speed by setting on the first step of
the fast idle cam.
3. Using a timing light, observe the
ignition timing setting.
4. Connect the carburetor vacuum line
to the outer diaphragm. The timing
should advance immediately. Adjust
if necessary.
5. To check vacuum retard, readjust
the engine idle speed to 550-600
rpm.
6. Using a timing light observe the
spark timing.
7. Remove the plug from the manifold
vacuum line and connect the line to
the inner diaphragm.
8. The t i m i n g s h o u l d r e t a r d
immediately. Replace the dual
diaphragm unit if the retard portion
is out of calibration. The advance
portion cannot be calibrated to
specifications, if either of the
diaphragms are leaking.

equipment manufacturer's handbook.
1. Mount the distributor on the tester.
Check that the distributor is free to
rotate
2. Make the necessary electrical
connections and zero the instrument
if required.
3. Tighten the drive chuck to the
distributor drive shaft securely.
4. Rotate the drive chuck by hand to
make sure the distributor shaft turns
freely and then tighten the locking
screw on the distributor support
arm.
5. Connect the Synchrograph test lead
to the primary lead wire of the
distributor.
Breaker Point Resistance
1. Turn the test selector to the position
for checking resistance.
2. Rotate the chuck by hand until the
distributor breaker contacts are
closed.
3. The pointer on the cam angle meter
should read in the OK zone of the
meter scale. If the meter pointer
does not fall in the OK zone, there
is excessive resistance caused by a
faulty contact across the distributor
points, a damaged primary lead, or a
poorly grounded base plate. A faulty
contact across the distributor points
indicates improper spring tension or
burned or pitted points.
Insulation and Leakage
1. Turn the test selector to the cam
angle position and rotate the chuck
by hand until the distributor breaker
contacts are open.
2. The cam angle meter should show a
zero reading. If a zero reading is not
obtained, a short circuit to ground
exists.
A short could be caused by poor
primary wire insulation, a snorted
condenser or a short between the
breaker arm and breaker plate.
Mechanical Operation
1. Manually check the advance
mechanism by turning the rotor in
the direction of distributor rotation
and then releasing it. The rotor will
return to its original position if the
mechanism has freedom of
movement and the springs are in
good condition.
2. Make the necessary connections for
the stroboscopic timing light or
sparking protractor. (Refer to
equipment manufacturer's
handbook).
3. Adjust the speed control to vary the
distributor speed between 400 and
4000 engine rpm, or at the
maximum speed of the engine on
which the distributor is used. Erratic

or thin faint flashes of light
preceding the regular flashes as the
speed of rotation is increased can be
due to weak breaker arm spring
tension or binding of the breaker
arm on the pivot pin.
4. O p e r a t e the d i s t r i b u t o r at
approximately 2500 engine rpm and
move the protractor scale so that the
zero degree mark on the scale is
opposite one of the neon flashes. The
balance of all the flashes should
come within 1 degree, plus or minus,
evenly around the protractor scale.
A variation larger than 1 degree or
erratic or wandering flashes may be
caused by a worn cam or distributor
shaft or a bent distributor shaft.
Dwell Angle

DISTRIBUTOR TESTS—OFF VEHICLE

The following instructions indicate
the general principles to be followed for
testing the distributor on a tester. The
method of testing, however, may vary
for machines of different manufacture.
For specific instructions refer to the

1. Disconnect and plug the distributor
vacuum line(s).
2. Turn the test selector switch to the
correct cam angle position and
o p e r a t e the d i s t r i b u t o r at
approximately 1000 engine rpm.
3. Adjust the breaker point gap until
the dwell angle is to specifications.
Unplug and connect the distributor
vacuum line(s).
Breaker Plate Wear—All Except Dual
Point and 2000 cc Distributors
A worn breaker plate on the
distributor will usually cause the
breaker point gap and contact dwell to
be erratic as engine speed and load
conditions are varied.
Adjust the test set to 0 degree
advance, 0 inches vacuum, and 100 rpm.
Adjust the dwell angle to 26 degrees.
Apply vacuum to the distributor
diaphragm and increase it very slowly
while observing the indicated dwell
angle. The maximum dwell angle
variation should not exceed 4 degrees
when going from zero to maximum
vacuum at constant rpm. If the dwell
angle variation exceeds this limit, there
is excessive wear.
Distributor Spark Advance Test
The spark advance is checked to
determine if the ignition timing
advances in proper relation to engine
speed and load.
Check the contact dwell. If the
c o n t a c t d w e l l is not w i t h i n
specifications, adjust the breaker points.
Check the breaker arm spring
tension and adjust it or replace the
points as necessary.
The dual advance distributor has
two independently operated spark
advance systems. Each system is
adjusted separately. Adjust the
centrifugal advance before adjusting the
vacuum advance.
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ADJUSTMENT BRACKET

TO INCREASE
SPRING TENSION
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ADJUSTMENT BRACKET

TO DECREASE
SPRING TENSION

GENERAL PROCEDURES

A c c u r a t e ignition system
adjustments are of great importance in
the control of hydro-carbon and carbon
monoxide emissions for reducing air
pollution.
After any adjustment of ignition
timing and distributor point dwell,
check the distributor automatic advance
for proper operation.
To keep engine emission control
within the limits of government
regulations, the carburetor fuel mixture
and idle speed adjustments should be
checked after making ignition system
adjustments. The crankcase ventilation
system and vacuum systems must also
be in good operating condition. Refer to
the applicable group in this manual for
maintenance and repair procedures.
Centrifugal Advance Adjustment 4, 6
and 8 Cylinder
1. Operate the distributor in the
direction of rotation and adjust the
speed to the initial rpm setting listed
in the specifications. Move the
protractor scale so that one of the
flashes lines up with the zero degree
mark.
2. Slowly increase the rpm to the
setting specified for thefirstadvance
reading listed in the specifications.
If the correct advance is not
indicated at this rpm, stop the
distributor and bend one spring
adjustment bracket to change its tension
(Figs. 7 and 8). Bend the adjustment
bracket away from the distributor shaft
to decrease advance (increase spring
tension) and toward the shaft to increase
advance (decrease spring tension). After
the adjustment is made, identify the
bracket so as not to repeat the
adjustment on the same spring.
3. After an adjustment has been made
to one spring, check the minimum
advance point again.
4. Operate the distributor at the
specified rpm to give an advance just
below the maximum. If this advance
is not to specifications, stop the
distributor and bend the other
spring bracket to obtain the correct
advance.
5. Check the advance at all rpm
settings listed in the specification
booklet. Operate the distributor
both up and down the rpm range.
Vacuum Advance (Single or Dual
Diaphragm) Adjustment 4, 6 and 8
Cylinder
1. Connect the test set vacuum line to
the fitting on the diaphragm (Fig. 8).

FIG. 7 Centrifugal Advance Adjustment

2. Set the test set at 0 degree advance,
0 vacuum, and at 1000 rpm.
3. Check the advance at the first
vacuum setting given in the
specifications.
4. If the advance is incorrect, turn the
socket head screw clockwise to
increase the vacuum advance and
counterclockwise to decrease it (Fig.
8).
5. After one vacuum setting has been
adjusted, the others should be
checked. Do not change the original
rpm setting when going to a different
vacuum setting. If the other settings
are not within limits, there is
incorrect spring tension, leakage in
the vacuum chamber and/or line.
To check the diaphragm for leakage
(either, or both on dual diaphragm
distributors):
Install the distributor on a
distributor tester. Do not connect the
vacuum line to the distributor.
Adjust the vacuum pressure of a
distributor tester to obtain 25 inches of
Hg or slightly less. Hold your hand over
the end of the tester's vacuum hose and
note the reading obtained. Do not
exceed 25 inches Hg.
If the reading is 25 inches Hg or less,
1 / 8 i n c h A l l e n Wrench

B3389-B

FIG. 8 Adjusting Vacuum Advance

connect the tester's vacuum line to the
vacuum fitting on the diaphragm to be
tested without changing any of the
adjustments.
The gauge reading should not be less
than it was above. If it is less, the
diaphragm is leaking and should be
replaced.
Adjusting Vacuum Advance—Bosch 4
Cylinder
The Bosch diaphragm assembly is
factory pre-set and cannot be adjusted.
If tests indicate the diaphragm is
inoperative or out of calibration, install
a diaphragm of known quality and retest. Replace the diaphragm if
necessary.
BREAKER POINTS AND/OR
CONDENSER

Breaker Point Alignment
The vented-type pivoted breaker
points must be accurately aligned and
strike squarely to assure normal breaker
point life. Misalignment of these breaker
point surfaces can cause premature
wear, overheating and pitting.
1. Turn the cam so that the breaker
points are closed, then check the
alignment of the points (Fig. 9).
If the distributor is on the engine,
close the points by proceeding as
follows:
With the ignition switch off, crank
the engine by using an auxiliary starter
switch.
2. Using the tool shown and exerting
very light pressure, align the
breaker points to make full face
contact by bending the stationary
breaker point bracket (Figs. 10 and
11). Do not bend the breaker arm.
3. After the breaker points have been
properly aligned, adjust the breaker
point gap.
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CONTACT
AREA NOT
CENTERED

MISALIGNMENT
OF CENTERS
CONTACT
AREA NOT
CENTERED

MISALIGNMENT
OF POINT FACES

B3318-A
B1019-A

FIG. 11 Using Alignment Tool
FIG. 9 Checking Breaker Point
Alignment

Breaker Point Gap Adjustment
A scope, a dwell meter, or a feeler
gauge can be used to check the gap of
new breaker points.
A scope or a dwell meter should be
used to check the gap of used breaker
points. Due to the roughness of used
points, it is not advisable to use a feeler
gauge to check the gap.
To check and adjust the breaker
points with a feeler gauge:
1. Check and adjust the breaker point
alignment.
2. Rotate the distributor until the
rubbing block rests on the peak of a
cam lobe.
If the distributor is on the engine,
place the rubbing block on the peak of
the cam by proceeding as follows:
Crank the engine with an auxiliary
starter switch.
Insert the correct thickness blade of
a clean feeler gauge between the breaker

points (Fig. 12). Adjust the points to the
correct gap and tighten the screws.
Clean the cam then, apply a light
film of distributor cam lubricant
(C4AZ-19D530-A) to the cam when
new points are installed. Do not use
engine oil to lubricate the distributor
cam. Set the ignition timing.
Also, set the contact dwell to the low
setting.
To check and adjust the breaker
points with a scope or a dwell meter,
refer to the manufacturer's instructions.
Breaker Point Spring Tension
Adjustment
Correct breaker point spring tension
is essential to proper engine operation
and normal breaker point life. If the
spring tension is too great, rapid wear of
the breaker arm rubbing block will
result, causing the breaker point gap to
close up and retard the spark timing. If
the spring tension is too weak, the
breaker arm will flutter at high engine
rpm resulting in an engine miss.

23-01-07
To check the spring tension, place
the hooked end of the spring tension
gauge over the movable breaker point.
Pull the gauge at a right angle (90
degrees) to the movable arm until the
breaker points just start to open (Fig.
13). A dwell meter can be used to
determine exactly when the breaker
points open. If the tension is not within
specifications, adjust the spring tension.
To adjust the spring tension (Fig.
14):
1. Disconnect the primary lead wire
and the condenser lead.
2. Loosen the nut holding the spring in
position. Move the spring toward
the breaker arm pivot to decrease
tension and in the opposite direction
to increase tension.
3. Tighten the locknut; then recheck
spring tension. Repeat the
adjustment until the specified spring
tension is obtained.
4. Connect the primary lead wire and
the condenser lead.

I SPRING TENSION

SCAlf

J B 3392-A

FIG. 13 Checking Breaker Point
Spring Tension

Tool KD-111 OR TK-419-A

B 3391-A
B 3390-B

FIG. 10 Aligning Breaker Points

FIG. 12 Adjusting New Breaker
Point Gap

FIG. 14 Adjusting Breaker Point
Spring Tension
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CYLINDER AND DISTRIBUTOR NUMBERING

TIMING MARK SKETCH
NOTCHED
PULLEY

DISTRIBUTOR POSITION

-12
-8
-4
-0

BTDC
TDC

FRONT

0(3X2X1

COUTERCLOCKWISE

FIRING ORDER - 1 - 2 - 4 - 3

VIEWED FROM LEFT SIDE OF ENGINE
1600 CC 4 CYLINDER

TIMING MARK SKETCH

CYLINDER AND DISTRIBUTOR NUMBERING
DISTRIBUTOR POSITION

BTDC

CO

FRONTTDC
<

ATDC

o
CLOCKWISE

FIRING ORDER - 1 - 3 - 4 - 2

VIEWED FROM RIGHT SIDE OF ENGINE
2000 CC 4 CYLINDER

TIMING MARK SKETCH

CYLINDER AND DISTRIBUTOR NUMBERING

•FRONT

DISTRIBUTOR POSITION

BTDC
CRANKSHAFT PULLEY
(TC) TIMING MARK
ATDC
CLOCKWISE

VIEWED FROM LEFT SIDE OF ENGINE

FIRING O R D E R - 1 - 5 - 3 - 6 - 2 - 4
170, 200, 240 AND 250 6 CYLINDER

TIMING MARK SKETCH

CYLINDER AND DISTRIBUTOR NUMBERING
ATDC

31
01
02

-TIMING POINTER

©00©

•TDC

•BTDC

£

DAMPER
PULLEY

iiiiliiiiliiiihiii

(

DISTRIBUTOR POSITION

- * — FRONT

COUNTERCLOCKWISE

0
VIEWED FROM LEFT SIDE OF ENGINE

FIRING ORDER-1 -3-7-2-6-5-4-8
FIRING ORDER-1-5-4-2-6-3-7-8

302 351 0 , 400 Q , 429 and 460 V-S

B3435-A

FIG. 15 Engine Timing and Cylinder Firing Order
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IGNITION TIMING
Timing Mark Locations
The timing marks and their
locations are illustrated in Fig. 15.
For checking and adjusting the
ignition timing with a scope refer to the
scope manufacturer's instructions. To
check and adjust the timing with a
timing light, proceed as follows:
Initial Ignition Timing
1. Clean and mark the specified timing
mark with chalk or white paint.
2. Disconnect the vacuum line (singlediaphragm distributor) or vacuum
lines (dual-diaphragm distributor),
and plug the disconnected vacuum
line(s).
3. Connect a timing light to the No. 1
cylinder spark plug wire. Connect a
tachometer to the engine.
4. Start the engine and reduce the idle
speed to 600 rpm to be sure that the
centrifugal advance is not operating.
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Adjust the initial ignition timing to
specifications by rotating the
distributor in the proper direction.
Check the centrifugal advance for
proper operation by starting the
engine and accelerating it to
approximately 2000 rpm. If the
ignition timing advances, the
centrifugal advance mechanism is
functioning properly. Note the
engine speed when the advance
begins and the amount of total
advance. Stop the engine.
6. Unplug the vacuum line and connect
it to the distributor vacuum advance
unit (outer diaphragm on dual
diaphragm distributor). Start the
engine and accelerate it to
approximately 2000 rpm. Note the
engine speed when the advance
begins and the total amount of
advance. Advance of the ignition
timing should begin sooner and
advance farther than when checking

the centrifugal advance alone. Stop
the engine.
7. Check the vacuum retard operation
on dual-diaphragm distributors.
Connect the intake manifold
vacuum line to the inner (retard)
diaphragm side of the vacuum
advance. Reset the carburetor to
normal idle speed. The initial timing
should retard to approximately
TDC, if the initial ignition t iming is
correct. On some engines it will go
as low as 6 degrees ATDC.
8. If the vacuum advance or vacuum
retard (dual-diaphragm distributor)
is not functioning properly (refer to
steps 6 and 7 above), remove the
distributor and check it on a
distributor tester. Replace the dual
diaphragm unit if the retard portion
is out of calibration, the advance
portion cannot be calibrated to
specifications, if either of the
diaphragms are leaking.

REMOVAL AND INSTALLATION
VACUUM HOSE
The basic vacuum hose connections
for all distributor systems are shown in
Fig. 16.

and the breaker cover (if used).
2. Disconnect the primary and the
condenser wires from the breaker
point terminal.
3. Remove the breaker point assembly

BREAKER POINTS AND/OR
CONDENSER

Removal
1. Remove the distributor cap, rotor

DISTRIBUTOR VACUUM CONTROL VALVE HOSE INSTALLATION
WITH FILTER

WITHOUT FILTER

MANIFOLD VACUUM

CARBURETOR OR MODULATOR VACUUM

DISTRIBUTOR DISTRIBUTOR - ADVANCE SIDE

RETARD SIDE
FILTER

MANIFOLD VACUUM

DISTRIBUTOR VACUUM ADVANCE CONTROL VALVE HOSE INSTALLATION
DISTRIBUTOR ADVANCE IS CONTROLLED
BY CARBURETOR VACUUM

DISTRIBUTOR RETARD IS CONTROLLED

MANIFOLD VACUUM

•CARBURETOR VACUUM

BY MANIFOLD VACUUM

DISTRIBUTOR - ADVANCE SIDE

B3347-A

FIG. 16 Distributor Vacuum Hose Connections
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and condenser attaching screws. Lift
the breaker point assembly and
condenser out of the distributor.
Installation
1. C l e a n t h e d i s t r i b u t o r c a m
thoroughly.
2. Apply a light film of distributor cam
lubricant C4AZ-19D53O-A on the
cam. Do not use any type of oil.
3. Adjust the breaker point spring
tension.
4. Place the breaker point assembly
and the condenser in position and
install the attaching screws. Be sure
to place the ground wire under the
breaker point attaching screw from
which it was removed.
5. Align and adjust the breaker points.
6. Connect the primary and condenser
wires to the breaker point terminal.
7. Install the breaker cover (if used),
rotor and the distributor cap.
SPARK PLUG WIRE

When removing the wires from the
spark plugs, grasp, twist and pull the
moulded cap by hand only. Do not pull
on the wire because the wire connection
inside the cap may become separated or
the boot may be damaged. The ignition
wiring installation for all engines are
shown in Figs. 17 and 18.
Removal
1. Disconnect the wires from the spark
plugs and distributor cap.
2. Lift the wires from the brackets on
the valve rocker arm covers and
remove the wires.

B 3106-B

FIG. 18 Typical V-8 Ignition Wiring (Except 351 Engines)

3. Remove the coil high tension lead.
Installation
1. Insert each wire in the proper socket
of the distributor cap. Be sure the
wires are forced all the way down
into their sockets. The No. 1 socket

is identified on the cap. Install the
wires starting at the No. 1 socket.
Cylinders are numbered 1-2-3-4-5-6
on all 6-cylinder engines and from
front to rear; right bank 1-2-3-4-, left
bank 5-6-7-8 on all V-8 engines.
2. Remove the wire retaining brackets
from the old spark plug wire set and
install them on the new set in the
same relative position. Install the
wires in the brackets on the valve
rocker arm covers (V-8 only).
Connect the wires to the proper
spark plugs. Install the coil high
tension lead. Be sure the No. 7 spark
plug wire is positioned in the bracket
as shown in Fig. 18. Notice that the
wires are positioned in this bracket
in a special order from front to rear
(7-5-6-8). This applies to all V-8
engines except the 351 engine. The
wires for the 351 V-8 should be
positioned in the bracket from front
to rear (5-7-8-6). Arranging the
wires in this manner will prevent
cylinder cross-fire.
SPARK PLUGS

B 3107-B

FIG. 17 Six Cylinder Ignition Wiring

Removal
1. Disconnect the wire from each spark
plug by grasping, twisting and then
pulling the moulded cap of the wire
only. Do not pull on the wire
because the wire connection inside
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diameter hole.
5. Cut the No. 16 red-light blue stripe
wire of the No. 14401 or 14398 (Fig.
22) harness and install a bullet
connector on each end of the wires
that were just cut. Plug each wire
into the new resistance wire.
6. Connect the battery cable to the
negative post.

the cap may become separated or the
weatherseal may be damaged.
2. After loosening each spark plug one
or two turns, clean the area around
each spark plug port with
compressed air, then remove the
spark plugs.
After cleaning, the electrodes must
be dressed with a small file to obtain flat
parallel surfaces on both the center and
side electrodes (Fig. 19). Set the spark
plug gap to specifications by bending the
ground electrode (Fig. 20): all spark
plugs new or used should have the gap
checked and reset as required.
Installation
1. Install the spark plugs and torque
each plug to specifications.
2. Connect the spark plug wires.

FORD, MERCURY AND METEOR

B3234-A

FIG. 19 Filing Spark Plug Electrode

IGNITION RESISTOR WIRE

The special ignition resistance wire
must be of a specified length and
diameter to reduce the operating voltage
of the ignition system. Due to its special
resistance, under no circumstances
should it be replaced by any other wire
other than the correct service resistor
wire. When a new resistor wire is
installed the old one should be isolated
from the system.
ALL EXCEPT FORD, MERCURY AND
METEOR

Replacement
1. Disconnect the battery cable from
the battery negative post.
2. Examine both sides of the dash panel
and drill a 5/8 inch hole to
accommodate a 354972-S grommet
for the replacement resistance wire.

B1391-D

FIG. 20 Checking and Setting Spark
Plug Gap

23-01-11

The hole should be located as close
as possible, approximately 1 to 1 1/
2 inches from the 14401 and 14290
wiring harness connectors or fuse
panel. Before drilling make sure
that the drill will not contact any
wiring, vacuum hose or any other
components. Drill a 5/8 inch
diameter hole through the dash
panel.
3. On all cars except Mustang and
Cougar with a tachometer, cut the
wire shown in Fig. 21 approximately
2 inches below the No. 14401 wiring
harness connector.
Installation
1. Install a bullet connector on each
end of the wire that was just cut.
Plug these two wires into the fixed
connector on the C9AB-12250-A
resistor wire.
2. On a Mustang or Cougar equipped
with a tachometer, reach up under
the instrument panel and unplug the
t a c h o m e t e r wires from the
connector (Fig. 21). Cut and tape
both ends of the old resistor wire as
shown.
3. If working on a Mustang or Cougar,
plug one end of the new
COLF-12250-Aresistor wire into the
tachometer connector. Connect the
No. 14401 wiring harness to the
tachometer connector.
4. Thread the new resistor wire
through the 5/8 inch hole that was
drilled in the dash panel. Install the
354972-S grommet in the 5/8 inch

1. Disconnect the battery ground
cable.
2. Working from under the hood, cut
the old resistance wire and the
number 16 red-light green wire
approximately 2 inches from the
number 14401 to 14289 harness
connector (Fig. 23).
3. Tape each end of the old resistor
wire that was just cut.
4. Strip each end of the number 16 redlight green stripe wire and install a
bullet-type connector on each wire.
5. Join the number 16 wire with a
double connector.
6. Drill* a hole in the number 14401
harness dash panel grommet just
large enough to install the new
resistor wire.
7. Connect the new resistor wire to the
double connector.
8. Slip the other end of the resistor wire
through the number 14401 harness
grommet and into the passenger
compartment. Seal as required.
9. Route the new resistor wire along
the number 14401 harness and tape
it in place.
10. Disconnect the fuse panel from its
base.
11. Cut the old resistor wire and the
number 16 red-light green wire
approximately 2 inches from the
panel.
12. Tape and isolate both ends of the old
resistor wire.
13. Strip each end of the number 16 redlight green wire and install a bullettype connector on each wire.
14. Connect the number 16 wire with a
double connector.
15. Plug the resistor wire into the double
connector.
16. Secure the fuse panel to its base.
17. Connect the battery ground cable.

BATTERY
WIRING COLOR CODE
14431 ASSY
TO STARTER MOTOR

16A, 16 RED-LT. GREEN STRIP
32A.32 RED-LT. BLUE STRIP
STARTER
TERMINAL

14301 CABLE ASSY

ALL CAR LINES EXCEPT
COUGAR-MUSTANG
WITH TACHOMETER

TO NO. 14289 HARNESS COUGAR

/ TO TACHOMETER ON
MUSTANG-COUGAR

14290 WIRING
HARNESS
CONNECTOR
TACHOMETER
MUSTANG-COUGAR
ONLY

14401 WIRING
HARNESS
CONNECTOR

**DASH
PANEL

14401 CONNECTOR
WRAP WITH TAPE
AFTER CONNECTIONS
ARE MADE

NEW RESISTANCE
WIRE COLF-1225-A
NEW RESISTANCE WIRE
C9AZ-12250-A
MUSTANG-COUGAR W/TACH
ACCESSIBLE FROM
UNDER INSTRUMENT PANEL

FIG. 21 Resistance Wire Installation
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Color Code
Car Line
Pinto
Maverick-Comet
Mustang-Cougar
Torino-Montego
rord, Meteor, Mercury
Thunderbird
Mark IV
Lincoln

No. 16

No. 32

No. 262

R/LG
R/LG
R/LG
R/LG
R/LG
R/LG
R/LG
R/LG

R/LB
R/LB
R/LB
R/LB
R/LB
R/LB
R/LB
R/LB

_
-

FIG. 22 No. 14401 Wire Harness Color Codes

BR/PK
BR/PK
BR/PK
BR/PK
CB1058-A

RESISTOR WIRE
COL F-122.50-A

TAPE AND ISOLATE
BOTH ENDS OF OLD
RESISTOR WIRE NO. 16A
DRILL HOLE THROUGH 14401
WIRING HARNESS GROMMET
B 3477-A

FIG. 23 Resistance Wire Installation

CLEANING AND INSPECTION
SPARK PLUGS

Examine the firing ends of the spark
plugs, noting the type of deposits and
the degree of electrode erosion. Refer to
Fig. 24 for the various types of spark
plug fouling and their causes.
Clean the plugs on a sand blast
cleaner, following the manufacturer's
instructions. Do not prolong the use of
the abrasive blast as it will erode the
insulator and electrodes.

Examine the plug carefully for
cracked or broken insulators, badly
pitted electrodes, and other signs of
failure. Replace as required.
DISTRIBUTOR

Soak all parts of the distributor

assembly (except the condenser, breaker
point assembly, lubricating wick,
vacuum diaphragm, distributor base oil
seal and electrical wiring) in a mild
cleaning solvent or mineral spirits. Do
not use a harsh cleaning solution. Wipe
all parts that can not be immersed in a
solvent with a clean dry cloth.
After foreign deposits have been
loosened by soaking, scrub the parts
with a soft bristle brush. Do not use a
wire brush, file, or other abrasive
object. Dry the parts with compressed
air.
Inspect the distributor cam lobes for
scoring and signs of wear. If any lobe is
scored or worn, replace the distributor.
Inspect the breaker plate assembly
for signs of distortion, wear or damage.

Replace the breaker plate assembly if it
is damaged.
Inspect all electrical wiring for
fraying, breaks, etc., and replace any
that is not in good condition.
Check the distributor base for cracks
or other damage.
Check the diaphragm housing,
bracket, and rod for damage. Check the
vacuum line fitting for stripped threads
or other damage (4 cylinder 1600
distributor only). Test the diaphragm
for leakage as explained under
Distributor Tests. Replace all defective
parts.
The breaker point assembly consists
of the stationary point bracket assembly,
breaker arm and the primary wire
terminal.
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GAP BRIDGED

IDENTIFIED BY DEPOSIT
BUILD-UP CLOSING GAP
BETWEEN ELECTRODES.
CAUSED BY OIL OR
CARBON FOULING. IF
DEPOSITS ARE NOT EXCESSIVE,
THE PLUG CAN BE CLEANED.

CARBON FOULED

IDENTIFIED BY WET BLACK DEPOSITS ON THE INSULATOR SHELL
BORE ELECTRODES CAUSED BY
EXCESSIVE OIL ENTERING COMBUSTION CHAMBER THROUGH WORN
RINGS AND PISTONS, EXCESSIVE
CLEARANCE BETWEEN VALVE
GUIDES AND STEMS, OR WORN OR
LOOSE BEARINGS. CAN BE CLEANED
IF ENGINE IS NOT REPAIRED, USE A
HOTTER PLUG.

WORN

NORMAL

IDENTIFIED BY SEVERELY
ERODED OR WORN ELECTRODES.
CAUSED BY NORMAL WEAR.
SHOULD BE REPLACED

IDENTIFIED BY LIGHTTAN OR
GRAY DEPOSITS ON THE
FIRING TIP.
CAN BE CLEANED.

PRE-IGNITION

OVERHEATING

IDENTIFIED BY MELTED
ELECTRODES AND POSSIBLY
BLISTERED INSULATOR.
METALLIC DEPOSITS ON
INSULATOR INDICATE ENGINE
DAMAGE.
CAUSED BY WRONG TYPE
OF FUEL, INCORRECT IGNITION
TIMING OR ADVANCE, TOO HOT
A PLUG, BURNT VALVES OR
ENGINE OVERHEATING.
REPLACE THE PLUG.

IDENTIFIED BY A WHITE OR LIGHT
GRAY INSULATOR WITH SMALL
BLACK OR GRAY BROWN SPOTS
AND WITH BLUISH-BURNT APPEARANCE OF ELECTRODES, CAUSED
BY ENGINE OVERHEATING. WRONG
TYPE OF FUEL, LOOSE SPARK
PLUGS, TOO HOT A PLUG, LOW
FUEL PUMP PRESSURE OR INCORRECT IGNITION TIMING. REPLACE
THE PLUG.

IDENTIFIED BY BLACK,
DRY FLUFFY CARBON
DEPOSITS ON INSULATOR
TIPS, EXPOSED SHELL
SURFACES AND ELECTRODES.
CAUSED BY TOO COLD A
PLUG, WEAK IGNITION, DIRTY
AIR CLEANER, DEFECTIVE FUEL
PUMP, TOO RICH A FUEL
MIXTURE, IMPROPERLY
OPERATING HEAT RISER
OR EXCESSIVE IDLING.
CAN BE CLEANED.

LEAD FOULED

IDENTIFIED BY DARK
GRAY, BLACK, YELLOW
OR TAN DEPOSITS OR A
FUSED GLAZED COATING
ON THE INSULATOR TIP.
CAUSED BY HIGHLY
LEADED GASOLINE. CAN
BE CLEANED.

FUSED SPOT DEPOSIT

IDENTIFIED BY MELTED
OR SPOTTY DEPOSITS
RESEMBLING BUBBLES
OR BLISTERS.
CAUSED BY SUDDEN
ACCELERATION. CAN BE
CLEANED.

B3235-A

FIG. 24 Spark Plug Inspection
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Breaker points should be inspected,
cleaned and adjusted as necessary.
Breaker points can be cleaned with
chloroform and a stiff bristle brush.
Replace the breaker point assembly if
the contacts are badly burned or
excessive metal transfer between the
points is evident (Fig. 25). Metal
transfer is considered excessive when it
equals or exceeds the gap setting
specification.
Distributor Cap
Clean the distributor cap with a soft
bristle brush and mild cleaning solvent
or mineral spirits. Dry the cap with
compressed air. Inspect the cap for
cracks, burned contacts, broken carbon
button, carbon tracks or dirt or
corrosion in the sockets. Replace the cap
if it is damaged.
Rotor
Clean the rotor with a soft bristle
brush and mild cleaning solvent or
mineral spirits. Dry the rotor with
compressed air. Inspect the rotor for
being broke, cracked, having carbon
tracks, or burning. Replace the rotor if
it is corroded or damaged.
Secondary Wiring
Wipe the wires with a damp cloth
and check for breaks or cracked
insulation. Inspect the terminals and
boots for looseness or corrosion.
Replace any wires that are not in good
condition.
Coil
Wipe the coil with a damp cloth and
check for any cracks or other defects.

23-01-15
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CONDITION
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CAUSED BY

Incorrect voltage regulator setting.
Radio condenser installed to the distributor
side of the coil.
BURNED

EXCESSIVE METAL
TRANSFER OR PITTING

Incorrect alignment.
Incorrect voltage regulator setting.
Radio condenser installed to the distributor
side of the coil.
Ignition condenser of improper capacity.
Extended operation of the engine at speeds
other than normal.
B1443-C

FIG. 25 Breaker Point Inspection

SPECIAL TOOLS

Tool Dttcription
Breaker Point Aligning Tool
Breaker Point Spring Tension
Scale
Distributor Testers

Tool No.
KD-111 or TK-419-A
12151

Tool Description

Tool No.
ARE-27-55 or ARE-881

Ignition Oscilloscopes
Tach-Dwell Tester

ARE-27-44

Timing Light

13-07

ARE-236 or ARE-1416
CB1 098-A
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PART 23-10 Motorcraft Dual Advance
Distributors—6- and 8-Cylinder
This Information Applies to All 6 and 8 Cylinder Models

COMPONENT INDEX
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23-03

Removal and Installation

23-02

Description

IGNITION SYSTEM

BREAKER POINTS AND/ORCONDENSER
Removal and Installation

23-03

Description

23-01

CAM AND CENTRIFUGAL ADVANCE

SPECIFICATIONS

23-05

WEIGHTS

SINGLE DIAPHRAGM VACUUM
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23-02

Description

Removal and Installation
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DESCRIPTION
IGNITION SYSTEM
The 1973 ignition systems continue
to include all components required for
the Imco exhaust emission control
system.

All distributors are equipped with
both vacuum and centrifugal advance
units. The vacuum advance governs the
ignition timing (spark advance) during
low engine speeds (rpm) or low engine
loadings. The centrifugal advance, in

combination with the vacuum advance,
controls the ignition timing at higher
engine speeds or heavy engine loadings
to provide the correct ignition timing for
maximum engine performance. A dual
diaphragm vacuum advance is used on

LUBRICATING WICK
DISTRIBUTOR CAP

ADVANCE ADJUSTING BRACKET
CAM ASSEMBLY
WEIGHT SPRING

WEIGHT

COIL HIGH TENSION
WIRE TERMINAL
ROTOR
CAM ASSEMBLY
MOVABLE BREAKER PLATE

RETURN SPRING

WEIGHT SPRING
WEIGHT
CAM PLATE
CONTROL SLOT

DISTRIBUTOR SHAFT

ADVANCE
ADJUSTING BRACKET
STOP PLATE
HYPALON COVER
NOT USED ON ALL
DISTRIBUTORS

VACUUM ADVANCE
ADJUSTMENT

FIG. 1 Advance Mechanisms—Dual Advance Distributor With Single Diaphragm

STATIONARY
SUB-PLATE
B3393-A
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AMOUNT OF TRAVEL FOR RETARD DIAPHRAGMPLATE RESTING 0° RETARD
RETARD JJIAPHRAGM AT FULL RETARDPLATE RESTING ON STOP

ADVANCE DIAPHRAGM IN
FULL ADVANCE POSITION

MANIFOLD
VACUUM
CONNECTION
RETARD
DIAPHRAGM SPRING

FULL VACUUM RETARD

CARBURETOR VACUUM CONNECTION
VACUUM ADVANCE SPRING
ADVANCE DIAPHRAGM
DISTRIBUTOR BASE

VACUUM ADVANCE AND RETARD DIAPHRAGMS AT REST

B3394-A

FIG. 2 Dual-Diaphragm Vacuum Advance Mechanism

some engines to provide additional
ignition timing retard during engine idle
operation. Distributors for high output
engines are equipped with double sets of
ignition breaker points.
The distributor cam on six cylinder
engines rotate in a clockwise direction.
To advance the timing, the distributor
should be rotated in a counterclockwise
direction. The distributor cam on V-8
engines rotate in a counterclockwise
direction. To advance the timing, the
distributor should be rotated in a
clockwise direction.
VACUUM SINGLE ADVANCE
UNIT

The distributor advance systems are
independently operated. The centrifugal
advance mechanism (Fig. 1), located
below the stationary subplate assembly,
has centrifugal weights that move
inward or outward with changes in
engine speed. As engine speed increases
the centrifugal weights move ahead with
respect to the distributor shaft. The rate
of advance is controlled by calibrated
weight springs.
The vacuum single advance has a
springloaded diaphragm connected to
the breaker plate assembly. The
diaphragm is moved against the spring
pressure by vacuum pressures. When
the vacuum increases, the diaphragm
causes the movable breaker plate to
pivot on the stationary sub-plate. The
breaker point rubbing block, which is

positioned on the opposite side of the
cam from the pivot pin, then moves
opposite to distributor rotation and
advances the spark timing. As the
movable breaker plate is rotated from
retard position to full-advance position,
the breaker point dwell will remain
constant due to the breaker point
rubbing block and the cam rotating on
the same axes of the new design breaker
plate and sub-plate.
DUAL BREAKER POINTS

The 351CJ engine with a manual
transmission engine (See Specifications)
is equipped with a dual-diaphragm dualbreaker point distributor (Fig. 4). Two
sets of pivoted breaker points are used
because a slightly longer dwell is thus
possible. This results in a better high
tension spark.
On this model, the breaker plate is
mounted on a ball bearing and is
designed to pivot concentrically around
the distributor shaft. This results in a
constant dwell angle.
Other than the dual points, these
distributors are similar to the standard
dual diaphragm unit.
DISTRIBUTOR DUALDIAPHRAGM VACUUM
ADVANCE

The centrifugal advance unit is the
same on dual-diaphragm vacuum
advance distributors as on single

diaphragm vacuum advance
distributors. The dual-diaphragm unit
consists of two independently operating
diaphragms (Fig. 2). The outer
(primary) diaphragm utilizes carburetor
vacuum to advance ignition timing. The
inner (secondary) diaphragm is actuated
by intake manifold vacuum to provide
additional ignition timing retard during
periods of closed throttle idle, thereby
assisting in the reduction of exhaust
system hydrocarbon emission.
The outer diaphragm is coupled to
the movable breaker plate much the
same way as in single-diaphragm
distributors. An increase in vacuum
pressure moves the diaphragm against
the advance diaphragm spring tension,
causing the movable breaker plate to
pivot opposite to distributor rotation.
Thus, ignition timing is advanced, and
this is calculated to occur during normal
road-load operation, but not during
deceleration or idle.
When intake manifold vacuum is
applied to the inner diaphragm (retard),
it moves inward toward the distributor
(Fig. 2). This allows the advance
diaphragm spring to move the advance
diaphragm, causing the movable
breaker plate to pivot in the same
direction as distributor rotation. This
r e t a r d of the ignition timing
automatically occurs during engine idle
or deceleration except when a
distributor modulator is installed in the
vacuum supply line.

23-10-03

MOTORCRAFT DUAL ADVANCE DISTRIBUTORS 6 AND 8 - CYLINDER

23-10-03

REMOVAL AND INSTALLATION
BREAKER POINTS AND/OR
CONDENSER

POINT GAP ADJUSTMENT SLOT

R e m o v a l and i n s t a l l a t i o n
procedures for breaker points and
condensers are covered in Part 23-01.
VACUUM ADVANCE
UNIT—SINGLE AND DUAL
DIAPHRAGM

Removal
1. Remove the r o t o r and the
distributor cap radio suppression
cover (if so equipped).
2. Disconnect the vacuum line(s).
3. (Omit this step with dual points).
Remove the spring clip that secures
the diaphragm link to the movable
breaker plate.
4. Remove the diaphragm unit
attaching screws, and carefully
remove the unit. (With dual points,
pull unit straight out and tilt link
downward to unhook).
Installation
1. Position the diaphragm unit on the
distributor and hook the diaphragm
link in position.
2. Install the spring clip that secures
the diaphragm link to the movable
breaker plate (omit with dual
points). Install the diaphragm unit
attaching screws.
3. Connect the vacuum line(s).
BREAKER POINT AND
CONDENSER PLATE

CONDENSER

GROUND WIRE

CENTRIFUGAL ADVANCE
ADJUSTMENT HOLE

B3317-B

FIG. 4 Dual Point Installation

4. Install the radio supression cover (if
so equipped) rotor and the
distributor cap.

DISTRIBUTOR HOUSING
RUBBING BLOCK
SUB-PLATE
GROUND WIRE
PRIMARY WIRE

SLOT

FRONTIATTACHING SCREW
VACUUM DIAPHRAGM

B3395-A

FIG. 3 Breaker Plate Installed—6-Cylinder Engine Dual Diaphragm Distributor

BREAKER PLATE A N D SUB-PLATE

Refer to Figs. 3, 4 and 5 for the
correct location of parts.
Removal
1. Remove the distributor cap, rotor
and radio suppression cover (if so
equipped).
2. Remove the breaker point assembly
and the condenser. Remove the
vacuum diaphragm.
3. Working from the inside of the
distributor, pull the primary wire
through the opening out of the
distributor.
4. Remove the sub-plate attaching
screws and lift the assembly from the
distributor.
Installation
1. Place the breaker plate assembly in
position in the distributor.
2. Install the sub-plate hold down
screws (the ground wire should be
under the sub-plate hold down screw
from which it was removed) (Figs. 3,
4 and 5).
3. Insert the primary wire in the
distributor. Install the breaker
points and the condenser. Connect
the primary wire and the condenser
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wire to the breaker point terminal.
Install the vacuum diaphragm.
4. Install the radio suppression cap
cover (if so equipped), rotor and the
distributor cap.
CAM AND CENTRIFUGAL
ADVANCE WEIGHTS

Removal
1. Remove the breaker plate and subplate from the distributor.
2. Mark one of the distributor weight
springs and its brackets. Also mark
one of the weights and its pivot pin.
3. Carefully unhook and remove the
weight springs.
4. Lift the lubricating wick from the
cam assembly. Remove the cam
assembly retainer and lift the cam
assembly off the distributor shaft.
Remove the thrust washer.
5. Remove the weight retainers and lift
the weights out of the distributor.
Installation
1. Position the weights in the
distributor (the marked weight is
placed on the marked pivot pin) and
install the weight retainers.
2. Place the thrust washer on the shaft.
3. Fill the grooves in the upper portion
of the distributor shaft with
distributor cam lubricant (C4AZ19D53OA).
4. Install the cam assembly. Be sure
that the marked spring bracket on
the cam assembly is near the marked
spring bracket on the stop plate. If a
new cam assembly is being installed,
make sure that the cam is installed
with the hypalon covered stop in the
correct cam plate control slot. Some
distributor stops will not be covered
with the hypalon covering. The
c e n t r i f u g a l advance range
determines whether or not a hypalon
cover is required. This can be done
by measuring the length of the slot
used on the old cam and by using the
corresponding slot on the new cam.
Some of the cams will have the size
of the slot in degrees stamped near
the slot. If the wrong slot is used, an
incorrect maximum advance will be
obtained.
Place a light film of distributor cam
lubricant (C4AZ-19D530-A) on the
distributor cam lobes. Install the
retainer and the wick. Oil the wick with
SAE-10W engine oil.
5. Install the weight springs. Be sure
that the marked spring is attached to
the marked spring brackets.
6. Install the plate assembly.
7. Install the diaphragm unit.
8. Install the primary wire in the
distributor. Connect the primary

^RIVE GEAR-12390
CLAMP-I2I4
PIN-67555

HOUSING-I2I30 •

LOWER BUSHING -12132
OIL SEAL-I2I43

FIG. 5

Breaker Plate Installed—V-8 Engine Single Diaphragm Distributor

and condenser wires to the breaker
point terminal.
9. Adjust the breaker point gap or
dwell as required.
DISTRIBUTOR

Removal
1. Remove the air cleaner. Disconnect
the primary wire from the coil.
Disconnect the vacuum advance
line(s) at the distributor. Remove the
distributor cap and place it and wires to
one side.
2. Scribe a mark on the distributor
body and the cylinder block
indicating the position of the body in
the block, and scribe another mark
on the distributor body indicating
the position of the rotor. These
marks can be used as guides when
installing the distributor in a
correctly timed engine.
3. Remove the distributor hold down
bolt and clamp. Lift the distributor
out of the block. Do not rotate the
crankshaft while the distributor is
removed, or it will be necessary to
time the engine.
Installation
1. If the crankshaft was rotated while
the distributor was removed from
the engine, it will be necessary to
time the engine as follows: Rotate
the crankshaft until No. 1 piston is

2.

3.
4.
5.

6.

on TDC after the compression
stroke. Align the TDC mark on the
timing pointer with the timing pin
on the crankshaft damper. Position
the distributor in the block with the
rotor at the No. 1 firing position.
M a k e s u r e the o i l pump
intermediate shaft properly engages
the distributor shaft. It may be
necessary to crank the engine with
the starter, after the distributor
drive gear is partially engaged to
engage the oil pump intermediate
shaft. Install, but do not tighten, the
retaining clamp and bolt. Rotate the
distributor to advance the timing to
a point where the breaker points are
just starting to open. Tighten the
clamp.
If the crankshaft has not been
moved, position the distributor in
the block with the rotor aligned with
the mark previously scribed on the
distributor body and the marks on
the distributor body and cylinder
block in alignment.
Install the distributor cap and wires.
Connect the primary wire to the coil.
Check the ignition timing with a
timing light and adjust to
specifications. Connect the vacuum
line(s), and check the advance with
the timing light when the engine is
accelerated.
Install the air cleaner.

23-10-05

MOTORCRAFT DUAL ADVANCE DISTRIBUTORS 6 AND 8 - CYLINDER

23-10-05

SPECIFICATIONS
DISTRIBUTOR GENERAL INFORMATION

Engine

Point

Rotor Air

Breaker Arm

Distributor

Gear

Breaker Point

Voltage

Gap Voltage

Spring Tension

Shaft End

Location

Gap or Dwell ©

Drop (Max.)

Drop (Max.)

(0z.)®

Play ©

200

0.022-0.033

250

0.022-0.033

302

351

.025

7.5 KV

17.21

(3)
2.510-2.515

0.024-0.035

4.031-4.038

0.024-0.035

4.031-4.038

390

0.022-0.033

3.071-3.078

429

0.024-0.035

4.031-4.038

460

0.024-0.035

4.031-4.038

460 PI

0.024-0.035

4.031-4.038

© Pivot type breaker points only
(2) Measured with distributor removed
CD Distance from bottom of mounting flange to bottom of gear
@ Refer to Specification Booklet for performance specifications

CONVENTIONAL IGNITION SYSTEM - COIL CONDENSER AND PRIMARY CIRCUIT RESISTOR SPECIFICATIONS
CONDENSER

Coil

Primary Resistance
(Ohms)
Secondary Resistance
(Ohms)
Amperage Draw

1.40-1.54
(75° F)

Capacity

Minimum

Maximum

Circuit

(Micro-

Leakage

Series

Resistor

farads)

(Megohms)

Resistance (Ohms)

Resistance
(Ohms)

7600-8800
(75° F)

4.5

(Engine Stopped)
Amperage Draw

Primary

0.21-0.25

10

1

1.30-1.40
(75° F)

2.5

(Engine Idling)
CB1100-A

MOTORCRAFT DUAL ADVANCE DISTRIBUTOR 4-CYUNDER

23-11-01

23-11-01

PART 23-11 Motorcraft Dual Advance
Distributor-4 Cylinder
Model Application Pinto 1600 cc Engine
Page

COMPONENT INDEX
BREAKER PLATE AND/OR SUBPLATE
Installation

11-1

Removal

11-1

BREAKER POINTS AND/OR CONDENSER

11-1

COMPONENT INDEX
DISTRIBUTOR
Description
Installation
Removal
SPECIFICATIONS

Page
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11-1
11-1
11-4

DESCRIPTION
The distributor is located on the
right side of the 1600 cc engine. It is
equipped with a vacuum and a
centrifugal advance unit to control
ignition timing. The vacuum advance
governs the ignition timing (spark
advance) during low engine speeds, or
low engine loadings. The centrifugal
advance, in combination with the
vacuum advance, controls the ignition
timing at higher engine speeds or heavy
engine loadings to provide the correct
ignition timing for maximum engine
performance. The dual diaphragm
vacuum advance unit consists of two
independently operating diaphragms.

The outer (primary) diaphragm utilizes
carburetor vacuum to advance ignition
timing. The inner (secondary)
diaphragm is actuated by intake
manifold vacuum to provide additional
ignition timing retard during periods of
closed throttle idle, thereby assisting in
the reduction of exhaust system
hydrocarbon emission.
The outer diaphragm is connected to
the movable breaker plate by a link. An
increase in vacuum will move the
diaphragm against the advance
diaphragm spring tension, causing the
movable breaker plate to pivot opposite
the distributor rotation. Thus, igmtion

timing is advanced, and this is
calculated to occur during normal
roadload operation, but not during
deceleration or idle.
When intake manifold vacuum is
applied to the inner diaphragm (retard),
it moves inward toward the distributor.
This allows the advance diaphragm
spring to move the advance diaphragm,
causing the movable breaker plate to
pivot in the same direction as distributor
rotation. This retard of the ignition
timing automatically occurs during
engine idle or deceleration.

REMOVAL AND INSTALLATION
DISTRIBUTOR
Removal
1. Remove the distributor cap.
2. Disconnect the vacuum lines from
the distributor.
3. Scribe a mark on the distributor
body and the cylinder block
indicating the position of the body in
the block, and scribe another mark
on the distributor body indicating
the position of the rotor. These
marks can be used as guides when
installing the distributor in a
correctly timed engine providing the
crankshaft has not been turned
while the distributor is removed.
4. Remove the bolt attaching the
distributor to the engine and
carefully remove the distributor
(Fig. 1).
Installation
1. Align the scribe marks previously
made on the distributor body,
cylinder block and rotor. Install the
distributor.
2. If the crankshaft was rotated while

the distributor was removed, the
engine must be timed as follows:
3. Turn the engine crankshaft until the
appropriate timing mark on the
timing cover is in line with the notch
on the crankshaft pulley as the No.
1 p i s t o n comes up on t h e
compression stroke.
4. With the vacuum advance unit
pointing to the rear of the engine
position the rotor to point to No. 2
spark plug (Fig. 2).
5. Insert the distributor and, as the
gears mesh, the rotor should rotate
slightly. If necessary re-position the
clamp, without turning the
distributor, so that the hole is in line
with the one in the cylinder block.
Install the attaching bolt and
tighten.
BREAKER POINTS AND/OR
CONDENSER
R e m o v a l and i n s t a l l a t i o n
procedures for breaker points and/or
condensers are covered in Part 23-01.

BREAKER PLATE AND/OR SUBPLATE REMOVAL
Removal
1. Remove the distributor cap and the
rotor.
2. Remove the breaker points from the
plate (Fig. 3).
3. Remove the C-clip that secures the
vacuum advance arm to the plate.
4. Remove the two sub-plate attaching
screws and lift the plate and wire
from the housing.
Installation
1. Position the plate and wire in the
housing and secure it with the two
attaching screws.
2. Secure the vacuum advance arm to
the plate with the C-clip.
3. Install the breaker points and rotor.
Adjust the breaker point spacing to
specification.
4. Install the rotor and the distributor
cap.

23-11-02

MOTORCRAFT DUAL ADVANCE DISTRIBUTOR 4-CYUNDER

23-11-02

B3336-B

FIG. 2 Installing Distributor

FIG. 1 Dual Diaphragm Distributor—Motorcraft

23-11-03

MOTORCRAFT DUAL ADVANCE DISTRIBUTOR 4-CYUNDER

23-11-03

CAP
12106

BREAKER POINTS
12171

SHAFT AND
WEIGHT ASSEMBLY
12189

ASSEf/BLY

B 3337-E

FIG. 3 Distributor—Disassembled

23-11-04

MOTORCRAFT DUAL ADVANCE DISTRIBUTOR 4-CYLINDER

23-11-04

B3340-B

FIG. 4 Mechanical Advance Mechanism

SPECIFICATIONS

DISTRIBUTOR GENERAL INFORMATION

Type

Single pair contact breaker point (D

Automatic advance

Mechanically and vacuum controlled

Automatic retard

Vacuum controlled

Drive

Skew gear from camshaft

Rotation

Anti-clockwise from rotor end

Shaft pre-load

Set with 0.015 in. shim

Breaker arm spring tension

17 to 21 oz.

Condenser capacitance

0.21 to 0.25 microfarad

Firing order

1,2,4,3

High tension lead resistance

5,000 to 9,000 ohms/ft.

© Refer to Specification Booklet for performance specifications.

CB1102-A
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4-CYUNDER DISTRIBUTOR—2000 CC ENGINE

23-12-01

PART 23-12 Bosch Dual Advance Distributor4 Cylinder
Model Application Pinto 2000 cc Engine
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Removal
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DESCRIPTION
The distributor is located on the left
side of the 2000 cc engine. It is equipped
with a vacuum and a centrifugal
advance unit to control ignition timing.
The vacuum advance governs the
ignition timing (spark advance) during
low engine speeds, or low engine
loadings. The centrifugal advance, in
combination with the vacuum advance,
controls the ignition timing at higher
engine speeds or heavy engine loadings
to provide the correct ignition timing for
maximum engine performance.
The dual diaphragm vacuum
advance unit consists of two
independently operating diaphragms.

The outer (primary) diaphragm utilizes
carburetor vacuum to advance ignition
timing. The inner (secondary)
diaphragm is actuated by intake
manifold vacuum to provide additional
ignition timing retard during periods of
closed throttle idle, thereby assisting in
the reduction of exhaust system
hydrocarbon emission.
The outer diaphragm is connected to
the movable breaker plate by a link. An
increase in vacuum will move the
diaphragm against the advance
diaphragm spring tension, causing the
movable breaker plate to pivot opposite
the distributor rotation. Thus, ignition

timing is advanced, and this is
calculated to occur during normal roadload operation, but not during
deceleration or idle.
When intake manifold vacuum is
applied to the inner diaphragm (retard),
it moves inward toward the distributor.
This allows the advance diaphragm
spring to move the advance diaphragm,
causing the movable breaker plate to
pivot in the same direction as distributor
rotation. This retard of the ignition
timing automatically occurs during
engine idle or deceleration.

REMOVAL AND INSTALLATION

DISTRIBUTOR

Removal
1. Remove the distributor cap.
2. Disconnect the vacuum lines from
the vacuum advance diaphragm.
3. To simplify installation, rotate the
crankshaft until the timing notch in
the crankshaft pulley is at the
specified BTC mark. Check that No.
1 cylinder is on compression stroke
by removing the oil filler cup. The
cam lobe should be visible through
the opening. The distributor rotor
should now point at the No. 1
cylinder mark on the distributor
body (Fig. 1).

4. Remove the distributor holddown
bolt and remove the distributor. The
hex shaft that drives the oil pump
may stick in the distributor and be
withdrawn from the pump.

Installation
1. Make sure that the crankshaft is in
the position noted above. If the hex
oil pump driveshaft was withdrawn
with the distributor, coat one end
with heavy grease to hold it in
position and insert the greased end
into the recess in the distributor
shaft.
2. Insert the distributor, making sure
that the rotor lines up with the No.

1 cylinder mark on the distributor
body when the distributor is in the
proper position on the engine and
the drive gears mesh. Be sure the oil
pump driveshaft is seated in the
pump.
3. Install the distributor holddown
bolt.
4. Install the distributor cap making
sure that the locater in the
distributor engages the notch in the
cap.
5. Adjust the ignition timing as
detailed in Part 23-01 under Ignition
Timing.

4-CYLINDER DISTRIBUTOR—2000 CC ENGINE

23-12-02

ft I

23-12-02

CAMSHAFT SPROCKET
TIMING MARKS

WEBS FACING FRONT

FIG. 1 Timing Marks—2000 cc Engine

MAJOR REPAIR OPERATIONS
DISTRIBUTOR
Disassembly
Service parts are not available for
replacement of the distributor shaft,
drive gear, bushing, or cam on the Bosch
distributor.

1. Refer to Fig. 2. Disconnect the
condenser lead from the contact
breaker. Remove the condenser
attaching screw, work the grommet
out of the housing and remove the
condenser assembly.

2. Remove the C-clip retaining the
diaphragm rod to the breaker plate.
Remove the two diaphragm
attaching screws then remove the
diaphragm assembly.
3. Remove the breaker point attaching
screw and remove the breaker
points.
4. Remove the screws attaching the
distributor cap hold-down clips to
the distributor body. These screws
also hold the breaker plate assembly

in position. Using a screwdriver
through the diaphragm rod opening
in the housing, work the breaker
plate assembly out of the distributor
body.
5. Carefully, disconnect and remove
the primary and secondary advance
springs (Fig. 3).
6. Insert a screwdriver through the
vacuum advance rod opening in the
distributor housing and carefully
pry upward on the lower edge of the

23-12-03

4-CYUNDER DISTRIBUTOR—2000 CC ENGINE

23-12-03

CAP 12106

DIAPHRAGM 12370

BALE CLAMP CLIP

B 3348-C

FIG. 2 Distributor—Disassembled

cam to disengage the cam retaining
ring. Lift the cam, retainingringand
felt wick from the shaft. Separate the
wick and retaining ring from the
cam.
7. Lift out the advance weights.
Assembly
1. Coat the pivot pins with lubricant
and install the advance weights.
2. Position the weights, lubricate the
shaft and install the cam. Secure the
cam with the retaining ring and felt
wick.
3. Make sure that the primary and
secondary advance springs are not

4.
5.

6.
7.

damaged. Carefully install them on
the advance mechanism.
Position the advance plate and
install the distributor cap bale clips
and advance plate attaching screws.
Work the condenser wire and
grommet thru the slot in the body
and install the condenser mounting
screw.
Position the contact breaker points
and install the attaching screw.
Hook the diaphragm rod over the
pin in the breaker plate. Install the
diaphragm attaching screws. Install
the C-clip on the breaker plate pin.

8. Adjust the breaker points to
specifications and connect the lead
to the terminal.
9. Install the distributor cap.
10. Adjust ignition timing as detailed
under Ignition Timing, Part 23-01.
Insert the distributor with the
vacuum unit facing towards the rear
of the engine at an angle of
approximately 45 degrees outwards
from the center-line of the
crankshaft and the rotor arm
pointing to No. 2 spark plug.

23-12-04

23-12-04

4-CYLINDER DISTRIBUTOR—2000 CC ENGINE

BREAKER POINTS AND/OR
CONDENSER

PRIMARY SPRING

R e m o v a l and i n s t a l l a t i o n
procedures for breaker points and
condensers are detailed in Part 23-01.

ANCHOR TAB

BREAKER PLATE A N D / O R SUBPLATE

Removal
1. Remove the breaker points and
condenser from the breaker plate
(Fig. 2).
2. Remove the C-clip that secures the
vacuum advance link to the breaker
plate.
3. Remove the vacuum advance
diaphragm attaching screws and
remove the diaphragm.
4. Remove the two distributor cap
clamp hold-down clip attaching
screws and remove them.
5. Working through the vacuum
advance link opening with a
screwdriver, carefully work the
breaker and subplate assembly out
of the case.
Installation
1. Position the breaker and subplate
assembly in the case and install the
two distributor cap clamp attaching
clips and screws.
2. Press the distributor hold-down
clamps into the clips as shown in
Fig. 4.
3. Install and adjust the breaker points.
4. Position the primary wire, then
install the condenser and connect
the breaker point lead.
5. Install the vacuum advance
diaphragm and connect the link to
the breaker plate.

ANCHOR TAB

SECONDARY SPRING

B3350-B

FIG. 3 Mechanical Advance Assembly

FIG. 4 Installing Distributor HoldDown Clamp

SPECIFICATIONS

DISTRIBUTOR GENERAL INFORMATION
Type

Single pair contact breaker point

Breaker arm spring tension

17 to 21 oz

Automatic advance

Mechanically and vacuum controlled

Condenser capacitance

0.18 to 0.26 microfarad

Automatic retard

Vacuum controlled

Firing order

1,2,4,3

Drive

Gear from auxiliary shaft

High tension lead resistance

5,000 to 9,000 ohms/ft

Rotation

Clockwise from rotor end

© Refer to Specification Booklet for performance specifications

©
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DISTRIBUTOR CONTROL SYSTEM
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PART 23-15 Distributor Controls
COMPONENT INDEX
DISTRIBUTOR VACUUM CONTROL
VALVE
Description
Installation
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DESCRIPTION
DISTRIBUTOR VACUUM
CONTROL VALVE—PVS VALVE

The distributor vacuum control
valve (coolant temperature sensing
valve, Figs. 1 and 2) is incorporated in
the distributor vacuum advance supply
line of certain engines to provide
advanced ignition timing under
prolonged idling conditions. The
distributor vacuum control valve is
installed in the coolant outlet elbow to
sense engine coolant temperatures.
Normally, the valve connects two ports,
normal source vacuum at the carburetor
and the distributor port. During periods
of prolonged idle, should the engine
temperature rise above normal, the
valve closes the normal source vacuum
port and connects the distributor port to
the alternate source vacuum port. The
advanced ignition timing causes an
immediate increase in engine speed,
which will continue until the engine
temperature returns to normal.

B3346-A

FIG. 2 Distributor Vacuum Control Valve—Sectional View

B 3104-A

FIG. 1 Distributor Vacuum Control
Valve

23-15-02

DISTRIBUTOR CONTROL SYSTEM

23-15-02

TESTING
DISTRIBUTOR VACUUM
CONTROL VALVE TEST

The distributor vacuum control
valve (PVS) is shown in fig. 1.
1. Make certain that all vacuum hoses
are properly routed and installed.
2. Attach a tachometer to the engine.
3. Bring the engine up to operating
temperature and be certain that the
choke plate is in the vertical
position. Engine must not be
overheated.
4. Note the engine idle rpm with
transmission in neutral and
carburetor throttle in the curb idle
position.

5. Disconnect the vacuum hose from
the intake manifold at the
temperature sensing valve and plug
or clamp the hose.
6. Note engine idle rpm with the hose
disconnected. If no change in idle
speed, the valve is acceptable up to
this point. If there is a drop in idle
speed of 100 rpm or more, the valve
should be replaced.
7. Install vacuum line on manifold
fitting; then verify that the all season
c o o l i n g m i x t u r e is up to
specifications, and that the correct
radiator cap is installed.
8. Cover the radiator sufficiently to

REMOVAL AND INSTALLATION
VACUUM CONTROL
VALVE—PVS VALVE

Removal
1. Drain approximately one gallon of
coolant from the radiator into a
container.
2. Disconnect the three vacuum hoses
from the vacuum control valve
(PVS).
3. T u r n t h e P V S v a l v e
counterclockwise out of the
thermostat housing.
Installation
1. Thread the vacuum control valve
into the thermostat housing.
2. Connect the hoses to their respective
ports.
3. Fill the cooling system.

induce a high t e m p e r a t u r e
condition.
9. Continue to run the engine until the
red (high temperature) light comes
on or the temperature indicated on
the temperature gauge is at the high
end of the band indicating an above
normal temperature.
If the engine idle speed has by this
time increased 100 rpm or more, the
t e m p e r a t u r e sensing valve is
satisfactory. If not, it should be
replaced. Do not overheat the engine.
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FUEL SYSTEM
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PART 24-01 General Fuel System Service
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DESCRIPTION
FUEL SYSTEM

All car engines are equipped with
positive closed-type crankcase
ventilation and exhaust emission
systems to aid in the control of engine
emissions so they will operate within
Govern ment specifications. Any
modification of the emission control
systems is subject to the penalties of
federal law (U.S.) if made prior to the
first sale and registration, and is subject
to penalties under the laws of some
states, if made thereafter. Further,
f e d e r a l law p r o h i b i t s v e h i c l e
manufacturers or dealers from
knowingly removing or rendering an

PART NO. PREFIX
INDICATES NEW
DESIGN

PART NO. SUFFIX

Motorcraft
D3AZ
BA
^A
1C6
DESIGN
CHANGE

ASSEMBLY CODE-YEAR,
MONTH AND DAY
V1290-D

FIG. 1 Typical Carburetor
Identification Tag

emission control system inoperative
after sale and delivery to an ultimate
p u r c h a s e r . The c a r b u r e t o r
identification tag is attached to the
carburetor. The basic part number for
all carburetors is 9510. To procure
replacement parts, it is necessary to
know the part number prefix and suffix
and, in some instances, the design
change code (Fig. 1).

Always refer to the Master Parts list
for parts usage and interchangea-

bility before replacing a carburetor
or a component part for a
carburetor.

24-01-02

GENERAL FUEL SYSTEM SERVICE

CARBURETOR DECEL VALVE
(PINTO 2000 cc ENGINE ONLY)

This valve is mounted on the intake
manifold adjacent to the carburetor.
The purpose of the valve is to meter to
the engine an additional amount of fuel
and air during engine deceleration
periods. This additional amount of fuel
and air, together with engine
modifications, permits more complete
combustion with resultant lower levels
of exhaust emissions. During periods of
engine deceleration, manifold vacuum
forces the diaphragm assembly against
the spring (See Figure 2) which, in turn,
raises (open position) the decel valve.
With the valve now open, existing
manifold vacuum pulls a metered
amount of fuel and air from the
carburetor and travels through the valve
body assembly into the intake manifold.
The decel valve remains open and
continues to feed additional air and fuel
for a specified time.

24-01-02

ECEL VALVE

FROM CARBURETOR
SECTIONAL VIEW
(VALVE SHOWN IN OPEN POSITION)
V1523-B

FIG. 2 Carburetor Decel
Valve—Pinto

TESTING
USE OF THE EXHAUST GAS
ANALYZER

The use of the exhaust gas analyzer
is recommended only after the Normal
Fuel Setting Procedures and Additional
Idle Speed and Fuel Mixture Procedures
have been performed and the engine
condition is still not satisfactory.
1. Connect a Rotunda Model BRE-4Z721 Exhaust Gas Analyzer, JJRE-23
Exhaust Emission Analyzer, or
equivalent A/C-powered unit, in
accordance with instructions
provided by the manufacturer. All
exhaust gas analyzers must be
checked for proper calibration.
Rotunda analyzers must have
Certified Calibration identification
on the face of the instrument.
2. Observe the reading obtained on the
exhaust gas analyzer. The analyzer
reading must be taken with the air
cleaner installed. Refer to the
specifications for the specified
minimum air-fuel ratio or idle CO
readmg.
3. Turn the idle mixture adjusting
screw(s) as required within the range
of the idle limiter until the specified
airfuel ratio or idle CO reading is
obtained (on 2-and 4-V carburetors,
turn the screws an equal amount).

The ana lyzer reading must be
obtained with the air cleaner
installed. Correct for any changes in
engine idle speed immediately as the
idle mixture screw(s) are turned.
(Refer to the drop in idle rpm
obtained when the Thermactor air
pump hose(s) were disconnected in
step 2, then correct the idle speed to
the rpm noted.) Allow at least 10
seconds following each idle mixture
screw adjustment for the analyzer
reading to properly respond and
stabilize. Verify the analyzer
reading. Thermal conductivity
exhaust gas analyzers will give an
erroneously rich reading if the airfuel mixture is extremely lean. To
check for this condition, partially
hand choke the carburetor, or
rapidly open-and-close the throttle
three or four times, to enrich the
airfuel mixture. The analyzer meter
will reflect the momentary rich
condition, then will deflect in the
lean direction as the rich condition
subsides, and will gradually return
to a richer reading as the
excessively lean air-fuel ratio is
produced. Vehicles with an
automatic transmission must be in
Neutral while this is being done.
4. If the air-fuel ratio or idle CO

reading is to specifications, and the
various engine systems are
functioning correctly, no further
adjustments should be made. If the
air-fuel ratio or idle CO reading is
not to specifications, as shown by
the analyzer reading, it may be
corrected by altering the controlled
limits of the carburetor idle fuel
system. Refer to Removal and
Installation of Idle Limiter (Daps.
REMOVAL AND INSTALLATION
OF IDLE LIMITER CAPS

1. Remove the plastic limiter caps by
cutting with side-cutter pliers and
knife. After the cut is made,
carefully pry the limiter apart. On
some carburetors, it may be
necessary to remove the carburetor
to remove the limiter.
2. After the limiters are removed, set
the carburetor to the correct idle
airfuel ratio or idle CO reading,
using the exhaust gas analyzer.
3. When the idle air-fuel ratio or idle
CO reading is within specifications,
install a colored plastic service
limiter cap.
When installing the limiter cap (fig.
3), use care not to turn the idle mixture
screw with the cap. Position the cap so

24-01-03

GENERAL FUEL SYSTEM SERVICE

24-01-03
3/8" DRIFT

Tool T73P9K809-A

VI289-A

FIG. 3 Idle Limiter
Installation—Carter
Carburetors

t h a t it is in t h e m a x i m u m
counterclockwise position with the tab
of the limiter against the stop on the
carburetor.

The idle mixture adjusting screw
will then be at the maximum allowable
outward, or rich, setting.
To install the service limiter cap, use
a straight, forward pushing force with
thumb pressure or a 3/8-inch drift or
socket wrench extension.
4. Recheck the air-fuel ratio or idle CO
reading with the air cleaner
installed, using the exhaust gas
analyzer to make sure the limiter
caps are properly installed.
CARBURETOR DECEL VALVE
(PINTO 2000 cc ENGINE ONLY)

The decel valve timing (time valve
remains open during engine

FIG. 4 Carburetor Decel Valve
Testing

deceleration) can be checked by
performing the following:
1. Remove hose from carburetor and
install vacuum gauge using tee
fitting (Fig. 4).
2. Attach engine tachometer and raise
engine RPM to 3000 for 5 seconds.
3. Release throttle and observe the
time required for vacuum gauge to
drop to zero. Correct decel valve
timing is 2 seconds on 2000 cc
engines.
4. Time readings can be raised to
specification by turning nylon
adjuster at top of decel valve body in
a counterclockwise direction.
5. Time readings above specifications
can be reduced by turning the
adjuster inward or clockwise. After
adjusting the decel valve for the
required time, set the fast idle cam
on the kickdown step and be sure the

V1525-B

FIG. 5 Decel Valve Adjusting Tool

fast idle speed is to specification.
There should be no vacuum reading
on the gauge.
If the valve timing cannot be
adjusted within the specification, it will
be necessary to replace the valve
assembly.
It is absolutely essential to use a
tachometer and vacuum gauge when
testing the decel valve. Further, the
nylon adjuster can be damaged by use of
a screwdriver and it is recommended
that Tool T73P-9K809-A be used (Fig.
5).

ADJUSTMENTS
SUPPLEMENTAL IDLE SPEED A N D
FUEL MIXTURE PROCEDURES

If a satisfactory idle condition is not
obtained after performing the normal
idle fuel settings, additional checks of
engine systems must be performed.
1. The following items should be
checked and, if required, corrected.
a. Vacuum leaks (Refer to the
Wiring and Vacuum Diagrams
Manual Form 7795P-72 for
vacuum schematic diagrams and
the locations of the vacuum lines).
b. I g n i t i o n s y s t e m w i r i n g
continuity.
c. Spark plugs.
d. Distributor breaker point dwell
angle.

e. Distributor point condition.
f. Initial ignition timing. In certain
instances, it may be possible that
the idle condition is not as good as
normally expected. It is suggested
that the customer with a new
vehicle be advised that the vehicle
be driven 50 to 100 miles. Then,
when the engine friction has been
reduced, the idle condition should
be improved. If, after the breakin
period, the idle condition is
believed to be unsatisfactory,
readjust the engine idle speed to
specification and observe for a
satisfactory idle.
2. If the idle condition is not improved
after the items in Step 1 have been
checked, perform the following

engine mechanical checks;
a. Fuel Level.
b. Crankcase ventilation system.
c. Valve clearance, (using the
collapsed tappet method for
hydraulic valves).
d. Engine compression.
3. After verification of all engine
systems has been made, there may be
isolated cases where a satisfactory
idle condition has not been obtained,
due possibly to a lean idle fuel
mixture. If this condition is
encountered, check the air-fuel ratio
with the aid of an exhaust gas
analyzer, and adjust the air-fuel
ratio to specifications.

24-01-04

24-01-04

GENERAL FUEL SYSTEM SERVICE

CLEANING AND INSPECTION
AIR CLEANER

Refer to the 1973 Car Maintenance
and Lubrication Manual for the
recommended air cleaner assembly
maintenance mileage interval. Cleaning
the air cleaner or crankcase ventilation
filter elements is not recommended.
They should be replaced at the specified
mileage intervals. Clean the air cleaner
body and the cover with a solvent or
compressed air. Wipe the air cleaner
body and cover dry if a solvent is used.
Inspect the air cleaner body and cover
for distortion or damage at the gasket
mating surfaces. Replace the cover or
body if they are damaged beyond repair.
Hold the filter in front of a light and
carefully inspect it for any splits or
cracks. If the filter is split or cracked,
replace it.
CARBURETOR

Dirt, gum, water or carbon
contamination in the carburetor or the
exterior moving parts of the carburetor
are often responsible for unsatisfactory
performance. For this reason, efficient
carburetion depends upon careful
cleaning and inspection.
The cleaning and inspection of only
those parts not included in the
carburetor overhaul repair kit are
covered here. All gaskets and parts
included in the repair kit should be
installed when the carburetor is
assembled and the old gaskets and parts
should be discarded.
Wash all the carburetor parts
(except the accelerating pump dia-

phragm, the power valve, the secondary
operating diaphragm, and the anti-stall
dashpot assembly) in clean commercial
carburetor cleaning solvent. If a
commercial solvent is not available,
lacquer thinner or denatured alcohol
may be used.
Rinse the parts in kerosene to
remove all traces of the cleaning solvent,
then dry them with com pressed air.
Wipe all parts that can not be immersed
in solvent with a clean, soft, dry cloth.
Be sure all dirt, gum, carbon, and other
foreign matter are removed from all
parts.
Force compressed air through all
passages of the carburetor. Do not use
a wire brush to clean any parts or a drill
or wire to clean out any openings or
passages in the carburetor. A drill or

wire may enlarge the hole or passage,
changing the calibration of the
carburetor.
Check the choke shaft for grooves,
wear and excessive looseness or binding.
Inspect the choke plate for nicked edges
and for ease of operation and free it if
necessary. Make sure all carbon and
foreign material has been removed from
the automatic choke housing and the
piston. Check the operation of the choke
piston in the choke housing to make
certain it has free movement. Check the
throttle shafts in the bores for excessive
looseness or binding and check the
throttle plates for burrs which prevent
proper closure. Inspect the main body,
throttle body, air horn, nozzle bars and
booster venturi assemblies (2-V and 4-V
carburetors), choke housing and
thermostatic spring housing, power

valve cover and accelerating pump
cover for cracks. Check metallic float(s)
for leaks by holding them under water
that has been heated to just below the
boiling point. Bubbles will appear if
there is a leak. Shake the float to check
for the entry of fuel or water. If a float
leaks, replace it. Replace the float if the
arm needle contact surface is grooved. If
the floats are serviceable, polish the
needle contact surface of the arm with
crocus cloth or steel wool. Replace the
float shafts if they are worn. Replace all
screws and nuts that have stripped
threads. Replace all distorted or broken
springs. Inspect all gasket mating
surfaces for nicks and burrs. Repair or
replace any parts that have a damaged
gasket surface. Inspect the rubber boot
of the anti-stall dashpot for proper
installation in the groove of the stem
bushing. Check the stem movement for
smooth operation. Do not lubricate the
stem. Replace the assembly if it is
damaged.
FUEL PUMP

Clean the fuel pump with a cloth.
Inspect the fuel pump for cracks or
damage. Inspect the mounting flange for
distortion. Inspect the rocker arm
spring, pin and the rocker arm for wear,
cracks or damage. The rocker arm
spring, pin and the rocker arm are the
only components on the permanently
sealed fuel pumps that are replaceable.
If any other fuel pump components are
damage, replace the fuel pump.
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DESCRIPTION
The carburetor for the 1600 cc
engine is the single venturi downdraught
type incorporating idling, main, power
valve, diaphragm type accelerator pump
and thermostatic choke systems. The
carburetor is equipped with a idle
mixture screw which limits the amount
of adjustment thus preventing too rich a
setting. Cold starting is controlled by a
water heated thermostatic choke.

ADJUSTMENTS

IDLE SPEED AND FUEL MIXTURE

1. Start the engine and allow it to run
u n t i l it r e a c h e s o p e r a t i n g
temperature.
2. Connect a tachometer to the engine.
3. Disconnect the throttle solenoid
lead from the wiring harness (Fig.
1).
4. Set the lower specified idle rpm,
using the curb idle adjusting screw
(Fig. 2). It may be necessary to turn
the adjusting nut on the throttle
solenoid as well as the idle adjusting
screw if the solenoid plunger
interferes with the lever.
5. Connect the throttle solenoid lead.
Manually move the throttle lever
slightly to allow the solenoid
plunger to extend. Set the higher
specified idle rpm by turning the
solenoid adjuster (Fig. 1).
6. Turn the idle mixture screw in or out
to obtain the smoothest idle possible
within the travel of the limiter cap
(Fig. 2).

CHOKE PLATE PULL-DOWN

1. Remove the air cleaner assembly.
2. Remove the thermostatic spring and
water housing.
3. Depress the vacuum piston until the
vacuum inner bleed slot is exposed.
Insert a length of wire 0.040 inch
thick into this slot (Fig. 3); raise the
piston to trap the wire. With the
piston and wire held in this position,
close the choke plate until its
movement is stopped. Partially open
the throttle for the fast idle tab to
clear the cam.
Check the clearance between the
bottom of the choke plate and the
carburetor body. This can be measured
with a suitable drill or gauge rod. If not
to specification, bend the extension of
the choke thermostat lever (the part that
rests against the vacuum lever) to adjust
the clearance.

V1526-A

FIG. 1 Throttle Solenoid Adjustment
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stroke. Close the gooseneck to
lengthen the stroke or expand it to
shorten the stroke.
Reset the throttle stop screw to its
original position.
4. Replace the air cleaner assembly.
FAST IDLE ADJUSTMENT

Make certain the curb idle speed and
mixture are adjusted to specification
before attempting to set the fast idle
speed.
1. With the engine o p e r a t i n g
temperature normalized (hot), air
cleaner removed and the tachometer
attached, manually rotate the fast
idle cam until the fast idle adjusting
screw rests on the specified step of
the cam.
2. Turn the fast idle adjusting screw
(Fig. 5) inward or outward as
required to obtain the specified fast
idle rpm.

FIG. 2 Curb Idle Screw and Idle Mixture Screw

DRILL OR GAUGE ROD

0.04 IN

FAST IDLE
CAM TAB

V1613-A

FIG. 5 Fast Idle Speed Adjustment

FAST IDLE CAM

FLOAT LEVEL ADJUSTMENT

WIRE 0.040 IN
CHOKE THERMOSTAT LEVER

THROTTLE CONTROL LEVER

V1349-C

FIG. 3 Choke Pulldown Adjustment

V1350-C

FIG. 4 De-Choke Adjustment

ACCELERATOR P U M P STROKE

DE-CHOKE ADJUSTMENT

Open the throttle fully and hold it
against the stop. Check the clearance
between the bottom of the choke plate
and the carburetor body. If not within
specifications, bend the projection (Fig.
4) on the fast idle cam. A drill or gauge
rod can be used to measure the
clearance.

1. Unscrew the throttle stop screw a
few turns until the throttle plate is
fully closed.
2. Depress the accelerator pump
diaphragm plunger and check the
clearance between the operating
lever and the plunger with a suitable
drill or gauge rod, if not within
specification, bend the gooseneck of
the pump push rod to adjust the

1. Remove the air cleaner assem2. Disconnect the fuel inlet hose and
the decel valve hose at the
carburetor.
3. Remove the choke fast idle cam
pivot screw.
4. Remove the screws retaining the
thermostatic spring housing and
spring and remove the housing.
5. Remove the screws and spring
washers retaining the carburetor
upper body to the lower body.
Carefully lift off the body.
6. Hold the carburetor upper body in a
vertical position with the float
hanging down.
7. Measure the distance from the
bottom of thefloatto the upper body
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gasket. Adjust to specification by
bending the tab resting against the
needle valve.
8. Turn the upper body to the upright
position and again measure the
distance from the bottom of the float
to the gasket. Adjust to specification
by bending the tab resting on the
needle valve housing (Fig. 6).
9. Position the air horn gasket to the
upper body.
10. Carefully position the upper body to
the lower body and install the
retaining screws.
11. Install the fuel inlet hose and decel
valve hose on the carburetor.
12. Install the choke thermostatic
housing with the bimetallic spring in
the center slot of the lever. Also, the
index mark on the housing should be
aligned with the specified mark on
the body. Secure the housing with
retaining screws.
13. Replace the air cleaner assembly.

FLOAT ADJUSTING TAB
UPPER BODY

L — CHECK—»
I CLEARANCE

UPPER BODY

FLOAT

FLOAT
ADJUSTING TAB

FLOAT

V1370-C

FIG. 6 Fuel and Float Level Setting

REMOVAL AND INSTALLATION
ACCELERATOR PUMP,
DIAPHRAGM, OR ROD

DIAPHRAGM ASSEMBLY
9B559

REMOVAL

1. Remove the air cleaner assembly.
2. Remove the four screws securing the
diaphragm housing. Unlatch the
pump lever from the actuating rod.
Remove the diaphragm and
diaphragm spring (Fig. 7).
3. Disconnect the actuating rod, spring
and lever from the throttle shaft.

ACCELERATOR PUMP COVER
9508

INSTALLATION

1. Attach the actuating rod to the
small lever and install the small lever
on the throttle shaft.
2. Hook the pump lever over the free
end of the actuating rod. Replace the
diaphragm return spring (small end
toward the casting), the diaphragm
and housing, secure the housing
with four retaining screws.
3. Set the accelerator pump stroke and
reset the idle speed.
4. Replace the air cleaner assembly.
FLOAT OR NEEDLE VALVE AND
SEAT
REMOVAL

1. Remove air cleaner assembly.
2. Disconnect the fuel inlet hose and
decel valve hose at the carburetor.
3. Remove the choke fast idle cam
pivot screw.

PUMP ACTUATING
ROD
SCREW

V1373-B

FIG. 7 Accelerator Pump

4. Remove the screws retaining the
thermostatic choke housing and
spring and remove the housing.
5. Remove the six screws with spring
washers securing the carburetor
upper body to the lower. Carefully
lift off the body. The gasket should
come away with the upper body and
care should be exercised to see it is

not adhering to the lower body.
6. Withdraw the float arm pivot pin,

remove thefloatand air horn gasket
(Fig. 8).
Remove the needle valve.
Remove the needle valve housing
and gasket from the upper body and
remove the fuel filter.
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MAIN JET

FLOAT ARM PIVOT ,
PIN
i

UPPER BODY

8. Install the choke fast idle cam and
pivot screw.
9. Replace the choke thermostat
housing, with the bimetallic spring
in the center slot in the lever and the
index mark aligned with the
specified mark on the inner housing.
Secure with retaining screws.
10. Replace the air cleaner assembly.
11. Readjust the idle speed and mixture
settings.

IPPER BODY

CHOKE CONTROL ROD

VI368-A

FIG. 8 Removing the Float

METERING JETS

FIG. 9 Metering

INSTALLATION

REMOVAL

INSTALLATION

1. Position the fuel filter in the needle
valve housing and install the
assembly with a new gasket, into the
upper body.
2. Install the needle with the tapered
end in the needle valve housing.
3. Replace the float assembly, sliding
the pivot pin into position.
4. Check the float level and operation
and adjust if necessary.
5. Position the air horn gasket to the
upper body.
6. Carefully install the upper body to
lower body secure with the six
retaining screws.
7. Install the fuel inlet hose and the
decel valve supply pipe on the
carburetor.

1. Raise the hood andfitfender covers.
2. Remove the air cleaner.
3. Disconnect the fuel inlet hose and
decel valve hose at the carburetor.
4. Remove the choke fast idle cam
pivot screw.
5. Remove the screws retaining the
thermostatic choke housing and
spring and remove the housing.
6. Remove the six screws with spring
washers securing the carburetor
upper body to the lower. Carefully
lift off the body. The gasket should
come away with the upper body and
care should be exercised to see it is
not adhering to the lower body.
7. Remove the main jet from the upper
body (Fig. 9).

1. Replace the main jet in the upper
body.
2. Adjust the float level.
3. Carefully position the upper body to
the lower body and secure with the
the six retaining screws.
4. Install the fuel inlet hose the decel
valve hose on the carburetor.
5. Install the choke fast idle cam and
pivot screw.
6. Replace the choke thermostat
housing, with the bimetallic* spring
in the center slot in the lever and the
index mark aligned with the
specified mark on the inner housing.
Secure with the retaining screws.
7. Replace the air cleaner assembly.
8. Readjust the idle speed and mixture
settings.

DISASSEMBLY AND ASSEMBLY
When disassembling the carburetor,
use all the parts provided in the
carburetor repair kit.
DISASSEMBLY

1. Remove the shoulder screw
retaining the fast idle cam and rod
assembly to the lower body (Fig. 10).
2. Remove the six screws holding the
upper body to the lower carburetor
body and carefully lift off the upper
body. The gasket should come away
with the upper body and care should
be exercised to see it is not adhering
to the lower body.
3. Withdraw the float arm pivot pin
and remove the float.
4. Extract the needle valve.
5. Lift off the gasket from the upper
body.
6. Remove the needle valve housing
and extract the gauze screen.
7. Remove the main jet.
8. Remove the thermostatic spring and

water housing, if not already
removed.
9. Remove the screw securing the
thermostatic spring lever. Remove
the thermostatic spring lever, the
choke piston lever, the choke piston
link and the piston from the inner
housing.
10. Remove the two screws retaining the
choke inner housing and withdraw
the inner housing and gasket from
the carburetor.
11. Remove the choke control lever and
shaft assembly and the choke
control rod from the inner housing.
Carefully remove the Teflon
bushing.
12. Remove the two screws securing the
choke plate to the shaft and
withdraw the choke plate.
13. Remove the burrs from around the
choke plate screw holes and
withdraw the choke shaft and lever
assembly.
14. Remove the weight and the

accelerator pump discharge ball.
15. Unscrew the four screws securing
the accelerator pump in position and
remove the accelerator pump body,
operating arm, diaphragm and
return spring; and, the fuel shut-off
washer and its return spring.
16. Disconnect the accelerator pump
push rod and spring assembly from
the pump operating lever and the
arm on the throttle shaft.
17. Remove the accelerator pump lever
from the throttle shaft.
18. Loosen the two screws clamping the
throttle plate within the shaft and
remove the plate.
19. Remove the burrs from around the
throttle plate screw holes and
withdraw the throttle shaft from the
body.
20. Unscrew the throttle stop screw and
spring.
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ASSEMBLY

1. Slide the throttle shaft into the body
and fit the throttle plate to the shaft.
Centralize the throttle plate in the
throttle bore with the throttle plate
in the closed position. Be sure that
the two indentations in the throttle
plate face the same way as the screw
head recesses in the throttle shaft.
Engage and tighten the throttle plate
retaining screws.
2. Replace the throttle stop screw and
spring.
3. Install the accelerator pump lever to
the throttle shaft.
4. Connect the accelerator pump rod
and spring assembly to the arm and
to the pump operating lever. Fit the
diaphragm plunger into the
accelerator pump cover.
5. Insert the small end of the
diaphragm return spring into the
pump chamber. Carefully replace
the cover assembly and secure with
four screws.

6. Replace the accelerator pump
discharge ball valve and weight.
7. Insert the choke shaft and lever
assembly into the carburetor upper
body and fit the choke plate to the
shaft and centralize in the air intake.
8. Insert the choke control lever and
shaft assembly into the inner choke
housing. At the same time fit the
Teflon bushing.
9. Install the piston, the piston lever
and the link, located in the inner
position on the lever, in the inner
housing. Locate the piston lever on
the shaft and fit the thermostatic
spring lever and screw to the control
lever shaft.
10. Install the inner housing with the
choke control and fast idle rods
positioned in the choke control
lever. Position the vacuum gasket
and secure the housing with the two
screws.
11. Install the thermostatic spring and
water housing assembly so that the
thermostatic spring is in the central
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slot in the lever and index mark is
aligned with the specified mark on
the inner housing. Secure the
housing with the three screws.
12. Install the main jet.
13. Locate the gauze screen in the
needle valve housing and replace the
needle valve housing along with a
new gasket.
14. Refit the needle valve in the housing,
tapered end first.
15. Position a new gasket on the
carburetor upper body.
16. Refit the float and retain it with the
float arm pivot pin.
17. Check thefloatand fuel level setting
and adjust if necessary.
18. Fit the upper body on the lower
carburetor body. Secure the upper to
the lower body with the six screws.
19. Refit the fast idle cam and secure it
with the screw.
20. Check and adjust if necessary, the
choke plate pull down, fast idle,
de-choke, the accelerator pump
stroke and' idle speeds.
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CHOKE PLATE 9545

CHOKE PLATE SHAFT 9546

CHOKE CONTROL
ROD 9A599

CARBURETOR BODY
ASSEM3LY9510

PUMP DISCHARGE
BALL WEIGHT 9B511

FAST IDLER CAM 9592

THROTTLE LEVER 9581

THROTTLE PLATE
ACCELERATOR PUMP COVER
ASSEMBLY 9508

V1360-B

FIG. 10 Model 1250 Carburator Disassembled
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DESCRIPTION
CARBURETOR ASSEMBLY

The C a r t e r Model YF 1-V
carburetor is made up of three main
assemblies: the air horn, the main body
and throttle body (Figs. 1 and 2).
The air horn, which serves as the
main body cover, contains the choke
plate, an internal vent for the fuel bowl,
automatic choke thermostatic control
and fuel inletfiting,inlet needle and seat
and the float and lever assembly. The
anti-stall dashpot or solenoid throttle
positioner is attached to the air horn by
means of a bracket.
The Model YF Carburetors used on

Maverick and Comet vehicles with air
conditioning are equipped with solenoid
throttle positioners (Fig. 3). The
solenoid reduces the curb idle rpm by
allowing the throttle plate to close
further than the normal curb idle
position when the ignition is turned off.
The main body contains the
accelerator pump assembly, metering
rod jet, low-speed jet, accelerator pump
check ball and weight, and the main
discharge nozzle.
The throttle body contains the
throttle plate, throttle shaft and lever
and idle mixture adjusting screw with a
plastic limiter cap.
The engine speed is regulated and
controlled by the proportion of fuel and

air delivered to the cylinders for all
engine operating conditions. Op eration
is based on the principle of pressure
differences.
Air is drawn into the carburetor air
horn by manifold vacuum. As the air
passes through the carburetor on the
way to enter the cylinders, low pressure
is created at the fuel discharge outlets of
the carburetor. The fuel bowl is vented
to the carburetor air horn. The high air
pressure exerted on the fuel in the bowl
forces the fuel to travel up through the
fuel discharge channels and out into the
air stream passing through the
carburetor. The fuel and air is mixed at
this point and distributed into the engine
cylinders for combustion.
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FUEL BOWL
VENT

THROTTLE
LEVER

CHOKE CLEAN AIR
PICK-UP CONNECTION

IDLE MIXTURE
LIMITER
IDLE SPEED
ADJUSTING SCREW

V1440-B

FIG. 1 Model YFl-VCarbretor—Rear View

FIG. 2 Model YF1-V Carburetor—Left Front View
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V1441-C

FIG. 3 YF Carburetor Equipped with Solenoid—Rear View

ADJUSTMENTS

AUTOMATIC
CHOKE

THROTTLE
SOLENOID

IDLE SPEED AND FUEL MIXTURE
All carburetors on engines manu
factured for use in the U.S. are equipped
with idle fuel mixture adjusting limiters.
The limiters control the maximum idle
richness and help prevent unauthorized
persons from making overly rich idle
adjustments.
The plastic idle limiter cap is
installed on the head of the idle fuel
mixture adjusting screw, (Fig. 4). Any
adjustment made on carburetors having
this type of limiter must be within the
range of the idle adjusting limiter.
Under no circumstance is the idle
adjusting limiter or the limiter stop on
the carburetor to be mutilated or
deformed to render the limiter
inoperative.
A satisfactory idle should be
obtainable within the range of the idle
adjusting limiters providing all other
engine systems are operating withinn
specifications. Following are the
procedures used to adjust the engine idle
speed and fuel mixture. The operations
should be followed in the order given
whenever the idle speed or idle fuel

l i m i t e r c a p to t h e
fullcounterclockwise position of the
limiter cap. On export vehicles not
equipped with exhaust emission
control systems, establish an initial
idle mixture screw setting by
turning each screw inward until it is
lightly seated, then turn it outward
1-1/2 turns. Do not turn the screws
tightly against the screw seat, as this
may damage the end of the screw. If
the screw end is damaged, it must be
replaced before a satisfactory
adjustment can be obtained.
2. Back off the curb idle speed

I^ASTIDLE
ADJUSTING SCREW

adjusting screw (Fig. 5) until the

CURB IDLE SPEED
ADJUSTING SCREW
V1442-C

FIG. 4 Carburetor
Adjustments

-Model YF1-V

adjustments are made. In cases where a
satisfactory idle cannot be obtained by
performing the normal procedures, refer
to Supplemental Idle, Speed and Fuel
Mixture Procedures (Part 24-01).
IDLE FUEL SETTINGS

Engine Off
1. Set the idle fuel mixture screw and

V1443-C

FIG. 5 Curb Idle Speed Adjusting
Screw
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throttle plate seats in the throttle
bore.
3. Be sure the dashpot or solenoid
throttle positioner (if so equipped) is
not interfering with the throttle
lever.
It may be necessary to loosen the
dashpot or solenoid to allow the throttle
plate to seat in the throttle bore.
4. Turn the idle speed adjusting screw
inward until it just makes contact
with the screw stop on the throttle
shaft and lever assembly. Then, turn
the screw inward 1-1/2 turns to
establish a preliminary idle speed
adjustment (Fig. 5).
Engine On
1. Set the parking brake while making
idle mixture and idle speed
adjustments.
2. The engine and underhood
temperatures must be stabilized
before idle adjustments are made.
Run the engine a minimum of 20
minutes at 1500 rpm. This can be
done by positioning the fast idle
screw or cam follower on the
kickdown step of the fast idle cam.
3. Check the initial ignition timing and
the distributor advance and retard as
described in Group 23. Use an
accurate-reading tachometer and
timing light when checking the
initial ignition timing and idle fuel
mixture and speed.
4. On vehicles with manual-shift
transmission, the idle setting must
be made only when the transmission
is in Neutral. On vehicles with an
automatic transmission, the idle
s e t t i n g is m a d e w i t h t h e
transmission selector lever in the
Drive range, except as noted when
using an exhaust gas analyzer (Part
24-01).
5. Be sure the choke plate is in the fullopen position.
6. Turn the headlights on high beam to
place the alternator under a load
condition in order to properly adjust
to the specified engine idle speed.
7. The final idle speed adjustment is
made with the air conditioner (if so
equipped) turned OFF.
8. Adjust the engine curb idle rpm to
specifications, using the curb idle
adjusting screw (Fig. 6). The
tachometer reading (rpm) must be
taken with the air cleaner installed.
If it is not possible to adjust the idle
speed with the air cleaner installed;
remove it, make the adjustment, then
replace the air cleaner and check again
for the specified rpm. On vehicles
equipped with solenoid throttle
positioners (Fig. 6), turn the solenoid
plunger screw in or out to set the
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Check for idle smoothness only with
the air cleaner installed.
FAST IDLE ADJUSTMENT

ADJUST HERE TO
OBTAIN HIGHER
SPECIFIED RPM
ADJUST HERE FOR
LOWER SPECIFIED
CURB IDLE RPM

V1444-B

FIG. 6 Model YF 1-V with Throttle
Solenoid Positioner

specified curb idle rpm. Disconnect the
solenoid lead wire at the bullet
connector near the loom, set automatic
transmission in neutral, then adjust the
carburetor throttle stop screw (Fig. 6) to
obtain 500 rpm. Connect the solenoid
lead wire and move the throttle lever
away from the solenoid plunger slightly
by hand. The solenoid plunger will
follow the throttle lever and remain in
the fully extended position as long as the
ignition is on and the solenoid is
connected.
9. Turn the idle mixture adjusting
screw inward to obtain the
smoothest idle possible within the
range of the idle limiter.

Make certain the curb idle speed and
mixture are adjusted to specification
before attempting to set the fast idle
speed.
1. With the engine o p e r a t i n g
temperature normalized (hot), air
cleaner removed and the tachometer
attached, manually rotate the fast
idle cam until the fast idle adjusting
screw rests on the step of the cam as
shown in Fig. 7.
2. Turn the fast idle adjusting screw
inward or outward as required to
obtain the specified fast idle rpm.
ANTI-STALL DASHPOT

1. With the engine idle speed and
mixture properly adjusted, and the
engine at normal operating
temperature, loosen the anti-stall
dashpot lock nut.
2. Hold the throttle in the curb idle
position and depress the dashpot
plunger with a screwdriver blade.
Measure the clearance between the
throttle lever and the plunger tip.
Turn the antist all dashpot in a
direction to provide the specified
clearance between the tip of the
plunger and the throttle lever.
Tighten the locknut to secure the
adjustment.

FAST IDLE CAM
FAST IDLE SCREW

V 1531-A

FIG. 7 Fast Idle Adjusting Screw
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AUTOMATIC CHOKE
THERMOSTATIC SPRING
HOUSING

The automatic choke has an
adjustment to control its reaction to
engine temperature. By loosening the
clamp screws t h a t r e t a i n the
thermostatic spring housing to the
choke housing, the spring housing can
be turned to alter the adjustment. Refer
to the specifications for the proper
setting.
1. Remove the air cleaner assembly
from the carburetor.
2. Loosen the thermostatic spring
housing retaining screws. Set the
spring housing to the specified index
mark and tighten the retaining
screws.
3. If other carburetor adjustments are
not required, install the air cleaner
assembly on the carburetor.
DECHOKE ADJUSTMENT

1. Remove the air cleaner assembly.
2. Hold the throttle plate fully open
and close the choke plate as far as
possible without forcing it. Use a
drill of the proper diameter to check
the clearance between the choke
plate and air horn (Fig. 8).
3. If the clearance is not within
specification, adjust by bending the
arm on the choke trip lever of the
throttle lever. Bending the arm
downward will decrease the
clearance, and bending it upward

will increase the clearance. Always
recheck the clearance after making
any adjustment.
4. If the choke plate clearance and fast
idle cam linkage adjustment was
performed with the carburetor on
the engine, adjust the engine idle
speed and fuel mixture. Adjust the
dashpot (if so equipped).
CHOKE PLATE PULLDOWN

1. Remove the air cleaner assembly,
then remove the choke thermostatic
spring housing and heat baffle from
the carburetor.
2. Bend a 0.026 in. diameter wire gauge
at a 90 degree angle approximately
1/8-inch from one end. Insert the
bent end of the gauge between the
choke piston slot and the right hand
slot in the choke housing. Rotate the
choke piston lever counterclockwise
until the gauge is snug in the piston
slot.
3. Exert a light pressure on the choke
piston lever to hold the gauge in
place, then use a drill with a
diameter equal to the specified
pulldown clearance between the
lower edge of the choke plate and
the carburetor bore to check
clearance (Fig. 9).
4. To adjust the choke plate pulldown
clearance, bend the choke piston
lever as required to obtain the
specified setting. When bending the
lever, be careful not to distort the
piston link.
DRILL GAUGE
CHOKE PISTON
LEVER

DRILL GAUGE
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5. Install the choke thermostatic
spring housing and gasket. Set the
housing to specifications.
FAST IDLE CAM SETTING

1. Position the fast idle screw on the
kickdown step of the fast idle cam
against the shoulder of the high step.
2. Adjust by bending the choke plate
connecting rod to obtain the
specified clearance between lower
edge of the choke plate and the
carburetor bore.
METERING ROD ADJUSTMENT

1. Remove the carburetor air horn and
gasket from the carburetor.
2. Back out the idle speed adjusting
screw until the throttle plate is
closed tight in the throttle bore.
3. Press down on the end of the pump
diaphragm shaft until the assembly
bottoms.
4. To adjust the metering rod, hold the
diaphragm assembly as in Step 3,
then, turn the rod adjustment screw
(Fig. 10) until the metering rod just
bottoms in the body casting.
5. Turn the metering rod adjustment
screw in (clockwise) one additional
turn for the final adjustment.
6. Install the carburetor air horn and a
new gasket on the carburetor.
FLOAT LEVEL ADJUSTMENT

The dry
float fuel
level
adjustment is a final float or fuel level
adjustment.
1. Remove the carburetor air horn and
gasket from the carburetor. Refer to
Air Horn to Main Body Gasket
Replacement for the proper
procedure.
2. Fabricate a float level gauge (Fig.
11) to the specified float level
dimension.
ROD ACTION CAUSED
BY SCREW ACTING AS
PIVOT POINT FOR LEVER
SCREW RETAINING
SPRING

METERING
ROD

PUMP
DIAPHRAGM
SHAFT
METERING
ROD
SPRING

MAKE
DECHOKE
ADJUSTMENT
HERE
THROTTLE LEVER
(OPEN POSITION)
V1451-B

FIG. 8 Choke Plate Clearance
Adjustment (Dechoke)

.026"
WIRE
GAUGE
V1452-A

FIG. 9 Pulldown Clearance
adjustment—Model YF1-V

FIG. 10 Metering Rod Adjustment
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TAB (LOW FUEL LEVEL)
FLOAT ARM
FLOAT

NEEDLE PIN

FLOAT GAUGE
VI446-A

the float to the bottom of the air
horn with the float level gauge (Fig.
11). Hold the air horn at eye level
when gauging the float level. The
float arm (lever) should be resting on
the needle pin. Do not load the
needle when adjusting the float.
Bend the float arm as necessary to
adjust the float level (clearance). Do
not bend the tab at the end of the
float arm. It prevents the float from
striking the bottom of the fuel bowl
when empty.
4. Install the carburetor air horn and a
new gasket on the carburetor. Refer
to Carburetor Air Horn to Main
Body Gasket Replacement for the
proper procedure.
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2.
3.

4.
5.

gasket from the carburetor. Refer to
Air Horn to Main Body Gasket
Replacement for the proper
procedure.
Fabricate a float drop gauge to the
specified dimension.
Hold the airhorn upright and let the
float hang free. Measure the
maximum clearance from the top of
the float to the bottom of the air
horn with thefloatdrop gauge. Hold
the air horn at eye level when
gauging the dimension.
To adjust, bend the tab at the end of
the float arm to obtain the specified
setting.
Install the carburetor air horn and a
new gasket on the carburetor as
described in this Part.

FIG. 11 Fuel Level Float Adjustment

3. Invert the air horn assembly, and
check the clearance from the top of

FLOAT DROP ADJUSTMENT

1. Remove the carburetor air horn and

REMOVAL AND INSTALLATION
AIR HORN TO MAIN BODY
GASKET

Removal
1. Remove the air cleaner.
2. Disconnect the choke heat tube at
the carburetor air horn. Disconnect
the fuel inlet line at the carburetor.
Disconnect the choke clean air tube
at the carburetor.
3. Remove the clip retaining the link
joining the choke shaft lever to the
fast idle cam and remove the link.
Remove the air horn assembly
attaching screws, dashpot and
bracket assembly or solenoid
throttle positioner and air horn
gasket. Discard the gasket.
Installation
1. Install a new air horn to main body
gasket. Make sure all holes in the
new gasket have been properly
punched and that no foreign
material has adhered to the gasket.
Install the air horn assembly,
dashpot and bracket assembly or
solenoid throttle positioner and air
horn attaching screws. Position the
link joining the fast idle cam to the
choke shaft lever and retain in place
with a wire clip.
2. Connect the fuel inlet line, choke
heat tube and choke clean air tube to
the carburetor air horn.
3. Install the air cleaner. Start the
engine and run it until normal
operating temperature is reached.
Adjust the idle fuel mixture and idle
speed.

FLOAT OR NEEDLE VALVE

Removal
1. Remove the carburetor air horn and
gasket. Follow instructions under
Air Horn to Main Body Gasket
Replacement.
2. Hold the air horn assembly bottom
side up, and remove thefloatpin and
float and lever assembly. Turn the
air horn assembly over and catch the
needle pin, spring and needle.
3. Remove the needle seat and gasket.
Installation
1. Replace the float if the needle pin
contact surface is grooved. If the
float is serviceable, polish the needle
pin contact surface with crocus cloth
or steel wool. Replace thefloatpin if
it is worn.
2. Install the needle seat and gasket in
the air horn. With the air horn
inverted, install the needle, pin
spring, needle pin, float and lever
assembly and float pin.
3. A d j u s t t h e float level to
specifications.
4. Install the carburetor air horn and
gasket.
CARBURETOR ASSEMBLY

Removal
Flooding, stumble on acceleration
and other performance complaints are
in many instances, caused by the
presence of dirt, water or other foreign
matter in the carburetor. To aid in
diagnosing the cause of complaint, the

carburetor should be carefully removed
from the engine without removing the
fuel from the bowl. The contents of the
bowl may then be examined for
contamination as the carburetor is
disassembled.
1. Remove the air cleaner.
2. Remove the throttle cable or rod
from the throttle lever. Disconnect
the distributor vacuum line, in-line
fuel filter and the choke heat tube at
the carburetor.
3. Disconnect the choke clean air line
from the air horn.
4. Remove the carburetor retaining
nuts; then remove the carburetor.
Remove the carburetor mounting
gasket, spacer (if equipped) and
lower gasket, from the intake
manifold.
Installation
1. Clean the gasket mounting surfaces
of the spacer and carburetor. Place
the spacer between two new gaskets
and position the spacer and gaskets
on the intake manifold. Position the
carburetor on the spacer and gasket
and secure it with the retaining nuts.
To prevent leakage, distortion or
damage to the carburetor body
flange, snug the nuts; then,
alternately tighten each nut in a
crisscross pattern to the specified
torque.
2. Connect the in-line fuel filter
throttle cable, choke heat tube, and
distributor vacuum line.
3. Connect the choke clean air line to
the air horn.
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4. Adjust the engine idle speed, the idle
fuel mixture and anti-stall dashpot
(if so equipped). Install the air
cleaner.
MAIN METERING JET, LOWSPEED JET, METERING ROD AND
ACCELERATOR PUMP

Removal
1. Remove the carburetor from the
engine as described in this Part.
2. Remove the carburetor air horn and
gasket by following the instructions
under Air Horn to Main Body
Gasket Replacement.
3. Turn the main body casting upside
down and catch the acceler ating
pump check ball and weight.
4. Loosen the throttle shaft arm screw,
and remove the arm and the pump
connector link.
5. Remove the accelerator pump
diaphragm housing screws. Lift out
the pump diaphragm assembly, the
pump lifter link, the metering rod as
a unit (Fig. 12).
6. Disengage the metering rod arm
spring from the metering rod, and
remove the metering rod from the
metering rod arm assembly. Note

METERING ROD PIN FLANGE

METERING
ROD PIN

SPRING

PUMP DIAPHRAGM
METERING ROD
VI448-A

FIG. 12 Accelerating pump and
Lifter Link Assembly

ACCELERATING PUMP NOZZLE

MAIN BODY CASTING

MAIN METERING
ROD JET

ANTI-PERCOLATOR
BLEED

LOW SPEED JET
METERING ROD
ARM SPRING
V1449-B

FUEL BOWL BAFFLE PLATE

FIG. 13 Pump Diaphragm and Housing Installation

the location of any washers
shimming either spring for proper
reassembly. Compress the upper
pump spring, and remove the spring
retainer. Remove the upper spring,
the metering rod arm assembly and
the pump lifter link from the pump
diaphragm shaft. Compress the
pump diaphragm spring. Remove
the pump diaphragm spring
r e t a i n e r , spring and pump
diaphragm assembly from the pump
diaphragm housing assembly.
7. With the proper size jet tool or
screwdriver, remove the low speed
jet and the metering rod jet (Fig. 13).
Installation
1. With the proper size jet tool (or
screwdriver) install the low speed jet
and the metering rod jet (Fig. 13).
2. Install the pump diaphragm in the
pump diaphragm housing. Position
the pump diaphragm spring on the
diaphragm shaft and housing assem

bly. Install the spring shim washers
in the proper locations. Install the

3.

4.
5.
6.

spring retainer. Install the pump
lifter link, metering rod arm and
spring assembly and the upper pump
spring on the diaphragm shaft.
Depress the spring and install the
upper pump spring retainer.
Install the metering rod on the
metering rod arm and place the
looped end of the metering rod arm
spring on the metering rod as shown
in Fig. 12. Align the pump
diaphragm with the diaphragm
housing; make sure holes are
aligned. Install the housing
attaching screws to keep the diaphragm and housing aligned.
Adjust metering rod as described in
Section 3 of this Part.
Install the carburetor air horn and
gasket as described under Air Horn
to Main Body Gasket Replacement.
Install the carburetor on the engine
as described in this Part.

DISASSEMBLY AND ASSEMBLY
Refer to Part 24-01 for Cleaning and
Inspection procedures.
CARBURETOR ASSEMBLY
Disassembly

Use a separate container for the
component parts of the various

assemblies to facilitate cleaning,
inspection and assembly.
The following is a step-by-step
sequence of operations for completely
overhauling the carburetor; however,
certain components of the carburetor
may be serviced without a disassembly
of the entire unit.

Remove the attaching screws and
retainers, the thermostatic spring
housing assembly, spring housing
gasket, spring housing baffle plate
and fast idle link.
2. Remove the air horn assembly
attaching screws, dashpot or
solenoid bracket assembly, air horn
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assembly, and air horn gasket (Fig.
15).
3. Hold the air horn assembly bot torn
side up, and remove the float pin and
float and lever assembly. Turn the
air horn assembly over and catch the
needle pin, spring and needle.
4. Remove the needle seat and gasket.
5. Remove the air cleaner bracket.
Remove the choke plate attaching
screws. File the staked ends, if
necessary, and use new screws upon
reassembly. Remove the choke plate
from the air horn assembly, remove
the choke link lever and attaching
screw. Rotate the choke shaft and
piston assembly counterclockwise
until the choke piston is out of the
choke piston cylinder (Fig. 14).
Remove the assembly from the air
horn. Remove the piston pin and
piston from the choke piston lever
and link assembly.
6. Turn pump main body casting
u p s i d e down and c a t c h t h e
accelerating pumpcheck ball and
weight.
7. Loosen the throttle shaft arm screw,
and remove the arm and pump
connector link.
8. Remove the fast idle cam and
shoulder screw.
9. Remove the accelerating pump
diaphragm housing screws. Lift out
the pump diaphragm assembly, the
pump lifter link, the metering rod as
a unit.
10. Disengage the metering rod arm
spring from the metering rod, and
remove the metering rod from the
metering rod arm assembly. Note
the location of any washers
shimming either spring for proper
reassembly. Compress the upper

CHOKE PISTON
CYLINDER

CHOKE PISTON LEVER
A N D LINK ASSEMBLY
CHOKE PISTON
PIN

AIR HORN ASSEMBLY

V1454-B

FIG. 14 Automatic Choke Piston
Removal or Installation

pump spring, and remove the spring
retainer. Remove the upper spring,
the metering rod arm assembly and
the pump lifter link from the pump
diaphragm shaft. Compress the
pump diaphragm spring, and remove
the pump diaphragm spring retainer,
spring, and pump diaphragm
assembly from the pump diaphragm
housing assembly.
11. With the proper size jet tool or
screwdriver, remove the metering
rod jet and the low speed jet (Fig.
13).
12. Remove the retaining screws and
separate the throttle body flange
assembly from the main body
casting. Remove the body flange
gasket.
13. Remove the throttle plate retaining
screws. File the staked ends, if
necessary, and use new screws upon
reassembly. Slide the throttle shaft
and lever assembly out of the
throttle body flange assembly. Note
the location of the ends of the
torsion spring on the throttle shaft
for proper reassembly,When
removing the idle mixture limiter
cap be sure to note the position of
the tab. After removing the limiter
cap count the number of turns to
lightly seat the needle. This
information will be used in
reassembly.
Assembly
1. Install the throttle shaft and lever
assembly with torsion throttle
return spring and bushing (Fig. 15)
in the throttle body flange. Position
the throttle plate on the throttle
shaft with the notch in the plate
aligned with the slotted idle port
(Fig. 16) in the throttle body flange.
Install the throttle plate attaching
screws snug, but not tight. Move the
shaft back and forth and rotate it to
be sure the throttle plate does not
bind in the flange bore. It is
necessary that the throttle plate
should close tight in the bore
therefore the idle speed screw
should be backed out sufficiently to
insure it does not contact the
throttle stop. Reposition the plate if
necessary. Tighten the screws and
stake (or peen) the screws in place.
2. Place a new body flange gasket and
the main body casting on the throttle
body flange. Install the attaching
screws and tighten them evenly.
3. With the proper size jet tool (or
screwdriver) install the low speed jet
and the metering rod jet (Fig. 13).
4. Install the pump diaphragm in the
pump diaphragm housing (Fig. 13).
Position the pump diaphragm spring
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on the diaphragm shaft and housing
assembly. Install the spring shim
washers in the proper locations.
Install the spring retainer. Install the
pump lifter link, metering rod arm
and spring assembly, and upper
pump spring on the diaphragm
shaft. Depress the spring and install
the upper pump spring retainer.
5. Install the metering rod on the
metering rod arm and place the
looped end of the metering rod arm
spring on the metering rod as shown
in Fig. 12. Align the p u m p
diaphragm with the diaphragm
housing; make sure the holes are
aligned. I n s t a l l the housing
attaching screws to keep the dia
phragm and housing aligned.
6. Align the pump housing, pump
lifted link, metering rod and baffle
plate with the main body casting. Be
sure the vacuum passage in the
diaphragm housing is aligned with
the vacuum passage in the main
body. Install the assembly in the
main body casting, being careful to
engage the pump lifter link with the
main body, and to insert the
metering rod in the metering rod jet.
Install the pump housing attaching
screws snug, but not tight. Push
down on the diaphragm shaft to
compress the diaphragm, and
tighten the attaching screws. Adjust
the metering rod, following the
procedure under Metering Rod
Adjustment.
7. Install the fast idle cam and shoulder
screw. Install the throttle shaft arm
and pump connector link on the
throttle shaft and pump lifter link
(Fig. 16). Tighten the lock screw.
8. Assemble the choke piston and pin
to the choke piston lever and link
assembly. Install the choke shaft
assembly in the air horn and position
the piston as shown in Fig. 14.
9. Align the piston with the cylinder
and rotate the shaft assembly
clockwise until the piston pin is
inside the piston cylinder.
10. Position the choke plate on the
choke shaft and install the screws
snug. Check the choke plate move
ment to be sure it isn't binding.
Tighten the screws and peen or stake
them to prevent loosening. Install
the choke link lever and tighten the
attaching screw.
11. Install the needle seat and gasket in
the air horn. With the air horn
inverted, install the needle, pin
spring, needle pin, float and lever
assembly, and float pin. Adjust the
float level to specifications.
12. Place the pump check ball and
weight in the main body casting
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DASHPOT BRACKET 9B550
AIR CLEANER BRACKET
9B672
SCREW
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V1129-H

FIG. 15 Model YF1-V Carburetor Assembly
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THROTTLE SHAFT
A N D LEVER ASSEMBLY
SLOTTED
IDLE PORT
NOTCH

\

THROTTLE PLATE

V1453-A

FIG. 16 Throttle Plate and Shaft
Arm Installation

(Fig. 13). Position a new air horn
gasket, the air horn assembly, and
the dashpot or solenoid bracket on
the main body. Install and tighten
the attaching screws.
13. Install the thermostatic coil housing, gasket and baffle plate, identification mark facing outward, with
the gasket between the baffle and
coil h o u s i n g . Be s u r e the
thermostatic spring engages the
choke lever tang. Install the
retainers and housing screws. Set the
coil housing index to specifications
and tighten the screws.
14. Install the air cleaner bracket.
Install the fast idle link.
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DESCRIPTION
AUTOMATIC CHOKE

CARBURETOR ASSEMBLY

The Model RBS carburetor is of
single venturi design (Figs. 1 and 2)
which incorporates a single light-weight
aluminum casting with a stamped steel
fuel bowl. All calibration points are
located in the single casting, and two
internal vapor vents allow rapid fuel
vapor dissipation to help provide
smooth idle conditions and to minimize
hard starting when the engine is hot.
A diaphragm-controlled step-up
type metering rod controls the fuel
supply. The accelerator pump is springactuated. The carburetor is equipped
with a vacuum piston automatic choke.
A throttle solenoid positioner is used to
control the idle with the ignition on.

/

\
THROTTLE
SOLENOID

/
CURB IDLE
ADJUSTING SCREW

^I W ^
>v

N DISTRIBUTOR
SPARK PORT

EGR PORT

\
IDLE FUEL MIXTURE
ADJUSTING SCREW

V1455-B

FIG. 1 Carter Model RBS 1-V Carburetor Right Side View
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FUEL BOA

V1456-B

FIG. 2 Carter Model RBS 1-V Carburetor Left Side View

To enable the vehicle to operate
within the range of Government
regulations to control engine emissions,
the specifications for the adjustments
were determined to help provide the
most desirable engine performance
characteristics.
The specifications for the following
adjustments and other technical data are
listed at the end of this part.

F o l l o w i n g are the n o r m a l
procedures necessary to properly adjust
the engine idle speed and fuel mixture.
The specific operations should be
followed in the sequence given whenever
the idle speed or idle fuel adjustments
are made.
In isolated cases, a satisfactory idle
condition may not be achieved by
performing the normal procedures. If
this occurs, refer to Supplemental Idle
Speed and Fuel Mixture Procedures
(Part 24-01).

IDLE SPEED AND FUEL MIXTURE

IDLE FUEL A N D IDLE SPEED

All carburetors on engines manufactured for use in the U.S. are equipped
with idle fuel mixture adjusting limiters.
The limiters control the maximum idle
richness and help prevent unauthorized
persons from making overly rich idle
adjustments.
The plastic idle limiter cap is
installed on the head of the idle fuel
mixture adjusting screw (Fig. 1).
Any adjustment made on carburetors having this type of limiter must be
within the range of the idle adjusting
limiter. Under no circumstances are the
idle adjusting limiters or the limiter
stops on the carburetor to be mutilated
or deformed to render the limiters
inoperative.
A satisfactory idle should be
obtainable within the range of the idle
adjusting limiters, providing all other
engine systems are operating within
specifications.

Engine Off
1. Set the idle fuel mixture screw and
limiter cap to the full counter
clockwise position of the limiter cap.
On export vehicles not equipped
with exhaust emission control
systems, establish an initial idle
mixture screw setting by turning
each screw inward until it is lightly
seated; then turn it outward 1-1/2
turns. Do not turn the screws tightly
against the screw seat, as this may
damage the end of the screw. If the
screw end is damaged, it must be
replaced before a satisfactory
adjustment can be obtained.
2. Back off the curb idle speed
adjusting screw (Fig. 1) until the
throttle plate seats in the throttle
bore.
3. Be sure the solenoid throttle

ADJUSTMENTS

NORMAL IDLE FUEL SETTINGS

positioner is not interfering with the
throttle lever (Fig. 2).
It may be necessary to loosen the
solenoid to allow the throttle plate to
seat in the throttle bore.
4. Turn the idle speed adjusting screw
inward until it just makes contact
with the screw stop on the throttle
shaft and lever assembly. Then turn
the screw inward 1 1/2 turns to
establish a preliminary idle speed
adjustment (Fig. 1).
Engine On
1. Set the parking brake while making
idle mixture and speed adjustments.
2. The engine and underhood
temperatures must be stabilized
before idle adjustments are made.
Run the engine a minimum of 20
minutes at 1500 rpm. This can be
done by positioning the fast idle
screw or cam follower on the
kickdown step of the fast idle cam.
3. Check the initial ignition timing and
the distributor advance and retard as
described in Group 23. Use an
accurate-reading tachometer and
timing light when checking the
initial ignition timing and idle fuel
mixture and speed.
4. On vehicles with a manual-shift
transmission, the idle setting must
be made only when the transmission
is in Neutral. On vehicles with an
automatic transmission, the idle
s e t t i n g is made with the
transmission selector lever in the

Drive range, except as noted.
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5. Be sure the choke plate is in the full
open position.
6. Turn the headlights on high beam to
place the alternator under a load
condition in order to properly adjust
to the specified engine idle speed.
7. The final idle speed adjustment is

CHOKE THERMOSTATIC
SPRING HOUSING

made with the air conditioner (if
equipped) turned OFF.
8. If it is not possible to adjust the idle
speed with the air cleaner installed;
remove it, make the adjustment,
then replace the air cleaner and
check again for the specified rpm.

On vehicles equipped with a throttle
solenoid, turn the solenoid plunger
in or out to obtain the specified curb
idle rpm. On California vehicles,
turn either the solenoid plunger or
the screw contacting the plunger
(Fig. 2). Disconnect the solenoid
lead wire at the bullet connector
near the loom, then adjust the curb
idle adjusting screw to obtain 500
rpm in neutral. Connect the solenoid
lead wire and move the throttle lever
away from the solenoid plunger
slightly by hand. The solenoid
plunger will follow the throttle lever
and remain in the fully extended
position as long as the ignition is on
and the solenoid is energized.
9. Turn the idle mixture adjusting
screw inward to obtain the
smoothest idle possible within the
range of the idle limiter.
Check for idle smoothness only with
the air cleaner installed.
FAST IDLE ADJUSTMENT

Make certain the curb idle speed and
mixture are adjusted to specification
before attempting to set fast idle speed.
1. On vehicles equipped with
automatic transmission, disconnect
the vacuum line from the carberetor
spark port and from the primary
side of the distributor. Run a jumper
hose directly from the carburetor
spark port to the primary side of the
distributor.
2. With the engine o p e r a t i n g
temperature hot, air cleaner
removed, and the tachometer
connected, manually rotate the fast
idle cam until the fast idle adjusting
screw rests on the kickdown step of
the cam.
3. Turn the fast idle adjusting screw
(Fig. 3) inward or outward as
required to obtain the specified fast
idle rpm.
FAST IDLE CAM SETTING

1. Position the fast idle screw on the
kickdown step of the fast idle cam

THROTTLE SOLENOID

FAST IDLE
ADJUSTING SCREW
THROTTLE SOLENOID
MAY ALSO BE
ADJUSTED HERE
THROTTLE SOLENOID
ADJUSTING SCREW

V1504-A

FIG. 3 Fast Idle Speed Adjustment

against the shoulder of the high step.
2. Adjust by bending the choke plate
connecting rod to obtain the
specified clearance between the
lower edge of the choke plate and
the carburetor bore.
AUTOMATIC CHOKE
THERMOSTATIC SPRING
HOUSING

The automatic choke has an
adjustment to control its reaction to
engine temperature. By loosening the
screws that retain the thermostatic
spring housing to the choke housing, the
spring housing can be turned to alter the
adjustment. Refer to the specifications
for the proper setting.
1. Remove the air cleaner from the
carburetor.
2. Loosen the thermostatic spring
housing retaining screws. Set the
spring housing to the specified index
mark and tighten the clamp
retaining screws.
3. If other carburetor adjustments are
not required, install the air cleaner
assembly on the carburetor.

3. Open the throttle wide, then
measure the height again. The pump
stroke is the difference between the
two measurements.
4. T o a d j u s t t h e s t r o k e t o
specifications, open or close the
pump connector link at the offset
portion (Fig. 4).
CHOKE PLATE PULLDOWN

1. Remove the air cleaner assembly.
PUMP
STROKE

ACCELERATOR PUMP STROKE

1. Open the choke plate and back off
the idle speed adjustment screw to
allow the throttle plate to seat in the
bore.
2. Measure the height from the flat
surface of the main body casting to
the top surface of the pump stem.
Note the measurement (Fig. 4).

'1248-A

FIG. 4 Accelerator Pump Stroke
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PUMP ARM
DRILL GAUGE
OF SPECIFIED
CLEARANCE
SIZE

CONNECTOR LINK

VI249-A

FIG. 5 Adjusting Accelerator Pump
Stroke

2. Remove the choke thermostatic
spring housing and gasket.
3. Bend a 0.026 inch diameter wire
gauge at a 90 degree angle
approximately 1/8-inch from one
end. Insert the bent end of the gauge
between the choke piston slot and
the right hand slot in the choke
housing. Rotate the choke piston
lever counterclockwise until the
gauge is snug in the piston slot.
4. Exert a light pressure on the choke
piston lever to hold the gauge in
place, then use a drill with a
diameter equal to the specified
pulldown clearance between the
lower edge of the choke plate and
the carburetor bore to check the
clearance (Fig. 6).
5. To adjust the choke plate pulldown
clearance, bend the choke piston
lever as required to obtain the
specified setting. When bending the
lever, be careful not to distort the
piston link.
6. Install the choke thermostatic
spring housing and gasket. Set the
housing to specifications. Be sure the
thermostatic spring engages the
choke lever tang.
DECHOKE CLEARANCE

1. Hold the throttle lever at the wide
open throttle position and close the
choke plate as far as possible
without forcing it. Check for the
specified clearance between the
lower edge of the choke plate and
the inner wall of the main body.
2. Adjust the clearance to speci-

HOLD CHOKE
PISTON LEVER

'1251-A
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FIG. 6 Adjusting Choke Plate
Pulldown

FIG. 7 Measuring Fuel Float Level

fications by bending the tang on the
throttle lever.
FLOAT LEVEL

1. Remove the air cleaner assembly
and the carburetor from the vehicle.
2. Remove the fuel bowl and gasket.
3. With the main body inverted, and
only the weight of thefloatassembly
pressing against the inlet needle and
seat, measure the vertical distance
from the main body casting surface
for the fuel bowl to the raised tips
formed on the outer ends of the float
(Fig. 7).
4. Measure for the specified setting at
both ends of the float. Equalize the
measurement, if necessary, by
holding the float lever securely at
the narrow portion with needle-nose
pliers and twisting the float as
required. While holding the tab,
adjust the float to the specified
setting (Fig. 8). Hold the tab of the
float lever away from the inlet
needle while adjusting.
5. Replace gasket and fuel bowl.
6. Replace the carburetor and air
cleaner assembly.
DRY FLOAT DROP ADJUSTMENT

1. Remove the fuel bowl and gasket.
2. With the air horn upright and the
float hanging free measure the
vertical distance from the main body

HOLD FLOAT
LEVER HERE
RAISE OR LOWER FLOAT **mr

V1252-A

FIG. 8 Adjusting Fuel Float Level

casting surface for the fuel bowl to
the outer ends of thefloaton the top
side.
3. To adjust, bend the tab at the end of
the float arm to obtain the specified
setting.
4. Replace gasket and fuel bowl.

REMOVAL AND INSTALLATION
CARBURETOR ASSEMBLY

Removal

Flooding, stumble on acceleration
and other performance complaints are
in many instances, caused by the

presence of dirt, water or other foreign
matter in the carburetor. To aid in
diagnosing the cause of complaint, the
carburetor should be carefully removed
from the engine without removing the
fuel from the bowl. The contents of the

bowl may then be examined for
contamination as the carburetor is
disassembled.
1. Remove the air cleaner.
2. Remove the throttle cable or rod
from the throttle lever. Disconnect
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the distributor vacuum line, in-line
fuel filter and the choke heat tube at
the carburetor.
3. Remove the carburetor retaining
nuts; then remove the carburetor.
Remove the carburetor mounting
gasket, spacer (if equipped) and
lower gasket from the intake
manifold.

Installation
1. Clean the gasket mounting surfaces
of the spacer and carburetor. Place
the spacer between two new gaskets
and position the spacer and gaskets
on the intake manifold. Position the
carburetor on the spacer and gasket
and secure it with the retaining nuts.
To prevent leakage, distortion or
damage to the carburetor body

flange, snug the nuts; then,
alternately tighten each nut in a
crisscross pattern to the specified
torque.
2. Connect the in-line fuel filter
throttle cable, choke heat tube and
distributor vacuum line.
3. Adjust the engine idle speed, the idle
fuel mixture and the accelerator
pump stroke (if required). Install the
air cleaner.

DISASSEMBLY AND ASSEMBLY
Refer to Part 24-01 for the Cleaning
and Inspection procedures.
Use a separate container for the
component parts of the various
assemblies to facilitate cleaning,
inspection and assembly.
The following is a step-by-step
sequence of operations for completely
overhauling the carburetor; however,
certain components of the carburetor
may be serviced without disassembly of
the entire unit.
CARBURETOR ASSEMBLY
DISASSEMBLY

1. Remove the solenoid throttle
positioner and bracket.
2. Remove the thermostatic choke
housing retainer screws, retainers,
housing and gasket.
Remove the choke piston lever
screw and choke piston lever, piston and
wire link (Fig. 9).
3. Remove the air cleaner retainer
screw bracket. Remove the fork
lever from the choke plate shaft,
then remove the choke plate screws
and plate. Slide the shaft out of the
main body.
CHOKE PISTON LEVER

4. Remove the fast idle cam screw and
remove the cam. Disengage the fast
idle connector rod from the cam and
fork lever on the choke plate shaft.
5. Remove the accelerator pump arm
connector link and link clip.
6. Remove the accelerator pump arm
retainer screw and retainer, then
remove the pump arm (Fig. 10).
7. Remove the fuel bowl attaching
screws, bowl and gasket.
8. Remove the float pin attaching
screws, float, pin and fuel inlet
needle valve and seat assembly from
the body casting (Fig. 11).
9. Remove the accelerating pump
assembly. Use a light hammer and
tap on the upper end of the pump
plunger shaft after removing the
snap ring from the shaft. The
accelerating pump cover, plunger
and spring will drop from the lower
end of the casting (Fig. 12).
10. Remove the step-up metering rod
and diaphragm assembly by prying
the conical washer out of the
diaphragm cover with a screwdriver.
Pierce the cover with a sharp
pointed tool and pry the cover from
the casting.
11. Remove the diaphragm retainer,
spring and diaphragm and step-up
metering rod assembly.

12. If it is necessary to remove the
throttle plate or shaft and lever
assembly, lightly scribe the throttle
plate and the bottom of the
mounting flange to facilitate
installation (Fig. 13). Remove the
throttle plate screws. If the tips of
the screws are flared excessively,
file the flared portion to avoid
damage to the threads in the throttle

FLOAT
PIN SCREW
FUEL INLET NEEDLE AND SEAT
VI256-A

FIG. 11 Fuel Bowl Float Removal

PUMP SPRING

ACCELERATING
PUMP STEM
PUMP ARM

[V1458-A

FIG. 9 Thermostatic Choke Removal

CONNECTOR
LINK
V1255-A
VI257-A

FIG. 10 Accelerating Pump Arm
Removal

FIG. 12 Accelerator Pump Removal
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SCRIBE MARKS

V1457-A

FIG. 13 Throttle Plate Scribe Marks

shaft. Avoid damage to the throttle
shaft or bore while filing the screws.
Remove the
throttle
plate,
then slide the throttle shaft and lever
assembly out of the main body. Note the
location of the ends of the torsion spring
on the throttle shaft for proper
reassembly.
13. When removing the idle mixture
limiter cap be sure to note the
position of the tab. After removing
the limiter cap, count the number of
turns to lightly seat the needle. This
information will be used in
reassembly. Remove the idle
mixture screw and spring, fast idle
speed adjusting screw and spring
and the idle speed adjusting screw
and spring. Do not attempt to
remove the slotted idle passage plug
located below the idle limiter. It is
pressed-in at assembly, and any
position change will affect the idle
quality.
Assembly
The Model RBS 1-V carburetor
assembly is shown in Fig. 14.
1. Invert the main body casting, then
place the accelerating pump plunger
with the spring, spring seat and
shims in the pump housing (Fig. 15).
Press the pump cover assembly into
the end of the housing. A new cover
assembly should be used to provide
a good seal. Use a 5/8-inch socket to
press on the outer edge of the cover

and, using a light hammer, tap the
cover until it seats on the main body
casting. Do not exert force on the
center portion of the pump cover.
2. Install the idle jet in the main body.
3. With the main body upright, insert
the step-up metering rod halfway
into the sleeve in the casting, then
drop in place in the main body.
Position the diaphragm spring and
retainer over the diaphragm. Install
a new diaphragm cover; using a 1/2inch socket, tap with a light hammer
until the diaphragm cover seats in
the main body.
4. Install a new conical washer over
the diaphragm cover and, using a 7/
16 inch socket (Fig. 14), tap with a
light hammer until the washer is flat
in the main body.
5. Install the throttle shaft and lever
assembly with torsion throttle
return spring and bushing.
6. Refer to the scribe marks on the
throttle plate and main body and
install the plate on the shaft with the
screws snug, but not tight.
7. Close the throttle plate. It is
necessary that the throttle plate
should close tight in the bore
therefore the idle speed screw
should be backed out sufficiently to
insure it does not contact the
throttle stop. Invert the main body,
and hold it up to the light. Little or
no light should show between the
throttle plate and the throttle bore.
Tap the plate lightly to seat. Hold
the plate closed and tighten and
stake the attaching screws. When
staking the screws, support the shaft
and plate with a block of wood or
soft metal bar to prevent bending
the shaft. Install the accelerator
pump connector link in the throttle
lever and secure with the retainer
clip.
9. Connect the accelerator pump arm
with the arm connector link and
secure with the retainer clip.
10. Engage the accelerator pump arm
with the accelerator pump plunger.
11. Slide the choke shaft into the main
body. Install the choke plate with
the hole in the plate on the lower
edge. The choke plate screws should
be snug, but not tight. Center the
plate in the venturi by tapping
lightly, then tighten the screws.
12. Attach the fast idle connector rod to
the fork lever, then crimp the forked
ends of the lever to lock it on the
choke shaft.
13. Attach the lower end of the fast idle
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FIG. 14 Metering Rod Diaphragm
Conical Washer Installation

connector rod to the slot in the fast
idle cam, then install the fast idle
cam and shoulder screw.
14. Assemble the choke piston and link
(wire) to the choke piston lever, slide
the piston into the vacuum cylinder
in the choke housing. Position the
lever on end of choke shaft and
secure with the attaching screw. Be
sure the choke linkage moves freely
and does not bind in any position.
15. Install the choke thermostatic
housing gasket, housing and housing
retainers and screws. Be sure the
thermostatic spring engages the
choke lever tang.
16. Install the idle speed adjusting
screw and spring, the fast idle speed
adjusting screw and spring and the
idle fuel mixture adjusting screw and
spring. Install the idle limiter only
after the airfuel ratio has been
adjusted with the carburetor on the
vehicle.
17. Invert the main body. Install the fuel
inlet needle and seat assembly.
Insert the float hinge pin in float
lever and install in the main body
with the attaching screws. Adjust
the fuel bowl float level.
18. Install a new fuel bowl gasket and
the fuel bowl with the attaching
screws.
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DESCRIPTION
The Motorcraft Model 5200
carburetor is a two stage, two venturi
carburetor (Fig. 1). The primary stage
or venturi is smaller than the secondary
venturi. The secondary system is
operated by mechanical linkage.
The primary stage includes a curb
idle system, accelerator pump system,
idle transfer system, main metering
system and power enrichment system.
The secondary side includes a
transfer system, main metering system
and power system. Both the primary
and secondary systems draw fuel from a
common fuel bowl.

V1411-B

FIG. 1 Model 5200 Carburetor

ADJUSTMENTS
IDLE SPEED AND FUEL MIXTURE

All carburetors are equipped with
idle fuel mixture adjusting limiters. The

limiters control the maximum idle
richness and help prevent unauthorized
persons from making overly rich idle
adjustments.
The plastic idle limiter cap is
installed on the head of the idle fuel

mixture adjusting screw (Fig. 2). Any
adjustment made on carburetors having
this type of limiter must be within the
range of the idle adjusting limiter.
Under no circumstances are the idle
adjusting limiters or the limiter stops on

MOTORCRAFT MODEL 5200 2-V CARBURETOR
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transmission selector lever in the
Drive range, except when using an
exhaust gas analyzer.
4. Adjust the engine curb idle rpm to
specification by turning the curb idle
adjusting screw (Fig. 2).
5. Turn the idle mixture adjusting
screw i n w a r d to o b t a i n the
smoothest idle possible within the
range of the idle limiter.
FAST IDLE CAM CLEARANCE
1. Insert a 5/32 inch drill between the
lower edge of the choke plate and
the air horn wall.
2. With the fast idle screw held on the
second step of the fast idle cam,
measure the clearance between the
tang of the choke lever and the arm
on the fast idle cam (Fig. 3). If the
clearance is not within specification,
bend choke lever tang up or down as
required.

IDLE MIXTURE
ADJUSTING SCREW

SPEED

CURB IDLE
ADJUSTING SCREW

V1412-B

FIG. 2 Idle Mixture Adjustment

the carburetor to be mutilated or
deformed to render the limiters
inoperative. A satisfactory idle should
be obtainable within the range of the idle
adjusting limiters, if all other engine
systems are o p e r a t i n g within
specifications.
1. T h e e n g i n e and u n d e r h o o d
temperatures must be stabilized
before idle adjustments are made.
Run the engine a minimum of 20
minutes at 1500 rpm. This can be
done by positioning the fast idle
screw or cam follower on the

kickdown step of the fast idle cam.
Check the initial ignition timing and
the distributor advance and retard as
described in Part 23-01. Use an
accurate-reading tachometer and
timing light when checking the
initial ignition timing and idle fuel
mixture and speed.
On vehicles with a manual shift
transmission, the idle setting must
be made only when the transmission
is in Neutral. On vehicles with an
automatic transmission, the idle
s e t t i n g is m a d e w i t h t h e

CHOKE PLATE VACUUM
PULLDOWN
1. Remove the three hex head screws
and the ring retaining the choke
thermostatic spring cover. Do not
remove the water cover screw.
2. P u l l t h e w a t e r c o v e r a n d
thermostatic spring cover assembly
out of the way (Fig. 4).
3. Set the fast idle cam on the top step.
4. Using a screwdriver, push the
diaphragm stem back against its
stop (Fig. 5). Place a specified gage
rod or drill between the lower edge
of the choke plate and the air horn
wall.
5. Remove the slack from the choke
linkage by applying finger pressure
to the top edge of the choke plate.
6. To adjust the choke plate-to-air horn
clearance, turn the adjusting screw
in or out as required.

CHOKE HOUSING

DRILL OR
GAUGE ROD
CHOKE TANG

CHECK
CLEARANCE
HERE
FAST IDLE CAM
V1414-A
V1413-C

FIG. 3 Fast Idle Cam Clearance

FIG. 4 Removing Choke Water Cover
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ADJUSTING
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inverted position and the float tang
resting lightly on the spring loaded fuel
inlet needle, measure the clearance
between the edge of the float and the
bowl cover (Fig. 8). To adjust the
clearance, bend the float tang up or
down as required (Fig. 9). Do not
scratch or damage the tang.
Adjust both floats equally.

SECONDARY THROTTLE STOP
SCREW
1. Back off the secondary throttle stop
screw until the secondary throttle
plate seats in its bore.
2. Turn the screw in until it touches the
tab on the secondary throttle lever.
Turn the screw in an additional 1/4
turn (Fig. 10).
VACUUM DIAPHRAGM STEM

V1415-C

FIG. 5 Measuring Choke Plate Pulldown

CHOKE THERMOSTATIC SPRING
HOUSING

DECHOKE CLEARANCE

FAST IDLE SPEED

1. Hold the throttle lever in the wide
open position.
2. Take the slack out of the choke
linkage by applying pressure to the
top edge of the choke plate.
3. Measure the clearance between the
lower edge of the choke plate and
the air horn wall. Adjustments are
made by bending the tab on the fast
idle lever where it touches the fast
idle cam (Fig. 6).

With the engine t e m p e r a t u r e
normalized and the fast idle screw
positioned on the second step of the fast
idle cam against the shoulder of the first
step, the fast idle speed should be set to
specification. Adjust the fast idle speed
by turning the adjusting screw in or out
(Fig. 7).
DRY FLOAT SETTING
With the bowl cover held in an

1. Remove the air cleaner.
2. Loosen the three choke cover
retaining screws. The cover can be
rotated slightly without removing
the water cover.
3. Set the choke cover to 1/8 inch lean
(counterclockwise) from the index
mark. A small prick punch mark
will indicate the proper location.
4. Tighten the three cover retaining
screws.
5. Install the air cleaner.

IDLE SPEED ADJUSTING SCREW

FAST IDLE

THROTTLE LEVER

, ^ ^ ^ ^
V1416-C

FIG. 6 Adjusting Dechoke

V1417-A

FIG. 7 Adjusting Fast Idle Speed

24-10-04

MOTORCRAFT MODEL 5200 2-V CARBURETOR

24-10-04

FLOAT
DRILL OR
GAUGE ROD

V1418-B

FIG. 8 Dry Float Setting
FLOAT LEVEL
ADJUSTING
TANG

FLOAT DROP
ADJUSTING
TANG

^1420- A

FIG. 9 Float Adjustment

V1421-A

FIG. 10 Secondary Throttle Stop Adjustment

DISASSEMBLY AND ASSEMBLY
DISASSEMBLY

Refer to Figure 11 for the
disassembled view of the carburetor.
BOWL COVER

1. Remove the fuel inlet filter plug and
filter screen assembly.

Remove the bowl cover screws and
lockwasher.
Remove the retainer clips from the
choke rod and carefully remove the
bowl cover (Fig. 12). Remove the
choke rod seal plug and seal.
4. Remove the float shaft, float and
inlet needle.

5. R e m o v e t h e t h r e e v a c u u m
diaphragm screws, washers and
diaphragm.
AUTOMATIC CHOKE

1. Remove the choke water housing
retaining screw and washer. Remove
the water cover and gasket.
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FIG. 11 Model 5200 Carburetor Disassembled
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nozzle and two gaskets. Remove the
pump channel plug screw (Fig. 11).

BOWL COVER

MAIN BODY

M A I N BODY

V1423-A

PRIMARY
THROTTLE
SHAFT

PRIMARY
THROTTLE
RETURN
SPRING

FIG. 12 Removing Bowl Cover

FIG. 14 Fast Idle Cam Spring

2. R e m o v e t h e t h r e e c h o k e
t h e r m o s t a t i c spring housing
retaining ring retaining screws.
Remove the ring,choke,
thermostatic spring housing and
gasket.
3. Remove the three choke housing
assembly screws. Slip the housing
away from the main body (Fig. 13)
and disengage the fast idle rod. Note
the location of the long screw.
Remove the o-ring from the vacuum
passage.
4. Remove the choke shaft nut and
lockwasher. Note the position of the
fast idle cam spring (Fig. 14).
5. Remove the spring loop from the
choke lever. Remove the choke lever
and spring. Remove the spring
retainer.
6. Remove the choke shaft washer.
Remove the choke shaft, lever and
Teflon bearing.
7. Remove the fast idle lever and shaft
retaining screw, bushing and spring
washer. Remove the fast idle lever

and flat spacer. Remove the
adjusting screw and spring (Fig. 11).
8. Remove the three choke diaphragm
cover screws and cover assembly.
Remove the return spring,
diaphragm and rod assembly.
ACCELERATOR PUMP

1. Remove the four pump cover screws
and pump cover assembly. Remove
the pump diaphragm assembly and
pump return spring.
2. Remove the pump discharge valve
assembly and pump discharge

1. Remove the primary main well air
bleed plug and main well tube (Fig.
15).
2. Remove the secondary main well air
bleed plug and main well tube. Note
the size of the air bleed plugs and
main well tubes so they may be
installed in the correct position.
3. Remove the primary and secondary
main metering jets. Note the
different size jets so they may be
installed in the correct position (Fig.
16).
4. Remove the power valve and gasket.
Remove the primary and secondary
idle jet retainer plugs and idle jets
located on the sides of the carburetor
body (Fig. 16).
Turn the idle limiter cap into the
stop. Remove the idle limiter cap.
Count the turns required to lightly
seat the idle adjustment needle.
Count to the nearest 1/16 turn.
Remove the idle needle and spring.
6. Remove the secondary operating
lever return spring.
Remove the primary throttle lever
nut and lockwasher. Remove the
primary lever and flat washer.
Remove the secondary operating
lever assembly and lever bushing.

M A I N BODY

M A I N WELL TUBE

CHOKE LEVER

V 1424-A

FIG. 13 Removing Automatic Choke

FIG. 15 Removing Main Well Tubes

V1426-B
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lean side of the stop on the
carburetor body.
6. Install the idle jets and plugs on each
side of the carburetor body. Check
carefully for the correct primary and
secondary sizes (Fig. 16).
Install the power valve gasket and
power valve.
Install the primary and secondary
main jets. Be sure the correct sizes
are installed.
9. Install the primary and secondary
main well tubes and plugs. Be sure
the correct sizes are installed.

SECONDARY VENTURI

PRIMARY VENTURI
M A I N BODY

BOWL

ACCELERATOR PUMP ASSEMBLY

IDLE JET PLUG
IDLE JET PLUG
IDLE JET

M A I N WELL TUBE
@p

M A I N WELL TUBE PLUG

M A I N JET

V1427-B

FIG. 16 Main Metering Jets and Idle Jets
8. Remove the idle adjusting lever
spring and shaft washer. Note how
the primary throttle return spring is
hooked over the idle adjusting lever
and the carburetor body.
9. Remove the idle speed screw and
spring from the idle adjusting lever.
10. Remove the secondary throttle lever
nut, lockwasher, flat washer and
secondary throttle lever. Remove
the secondary idle adjusting screw.

cap on the idle mixture needle with
the stop tab on the cap against the

SCREWDRIVER

1. Install the pump channel plug
screw. Install the pump discharge
nozzle with a gasket on top and
bottom. Install the pump discharge
valve assembly.
2. Install the pump return spring and
pump diaphragm assembly. Start
the four pump cover screws. Hold
the pump operating lever partially
open to align the diaphragm gasket.
Tighten the four cover screws
evenly.
AUTOMATIC CHOKE

1. Install the diaphragm adjusting
screw. Initially adjust the screw so
that the threads are flush with the
inside of the cover (Fig. 17).
2. Install the choke diaphragm and rod

VACUUM DIAPHRAGM

ASSEMBLY
MAIN BODY
1. Install the secondary idle adjusting
screw, secondary throttle lever, flat
washer, lockwasher and nut.
2. Install the idle speed screw and
spring in the idle adjusting lever.
3. Install the washer, primary throttle
return spring and idle adjusting
lever and lever bushing. Install the
secondary operating lever assembly
(Fig. 11).
4. Install the flat washer and primary
throttle lever. Install the lockwasher
and nut. Attach the secondary
operating lever return spring.
5. Install the idle mixture adjusting
needle and spring. Turn it in until it
lightly bottoms. Back out the screw
the exact number of turns recorded
at disassembly. Install a new limiter

V1614-A

FIG. 17 Adjusting Automatic Choke Vacuum Diaphragm
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assembly. Install the diaphragm
return spring and cover. Install the
three cover screws and lockwashers.
Install the fast idle adjusting screw
and spring. Install the fast idle flat
spacer, fast idle adjusting lever.
Install the spring washer, bushing
screw and lockwasher (Fig. 11).
Install the Teflon bushing at the
thread end of the choke housing
shaft and start the shaft into the
bore. Install the shaft carefully into
the bore to avoid damaging the
Teflon bushing.
Install the choke shaft washer,
spring retainer, fast idle cam spring
and choke lever. Position the spring
loop over the arm of the choke lever.
Install the lockwasher and nut.
Install the o-ring on the vacuum
passage. Install the bent end of the
fast idle rod in the fast idle adjusting
lever. Install the other end of the fast

idle rod in the primary throttle
operating lever.
7. Install the three choke housing
screws. Note the position of the long
screw.
8. Install the thermostatic housing
gasket and thermostatic housing.
Position the housing at index. Install
the housing retaining ring and three
screws.
9. Install the choke water housing
gasket, water housing, gasket and
screw.
BOWL COVER

1. Install the inlet needle seat and
gasket.
2. Install the vacuum diaphragm.
Depress the spring and install the
screws and washers finger tight.
Hold the stem so that the diaphragm
is horizontal and tighten the screws
evenly.

24-10-08

3. Install the float needle clip on the
float tab and position the float and
needle. Install the float shaft.
4. Hold the bowl cover in an inverted
position and adjust the dry float
setting.
5. Hold the cover in its normal position
and adjust the float drop.
6. Install the choke rod seal and seal
plug. Install the choke rod through
the seal and hook it into the choke
lever. Install the retaining clip.
7. Install the bowl cover gasket.
8. Install the choke link into the choke
lever. Install the retaining clip.
9. Install the five bowl screws and
torque them evenly.
10. Install the fuel filter screen, open
end in. Install the filter screen plug.
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DESCRIPTION
The Motorcraft Model 2100-D 2-V
carburetor (Figs. 1, 2 and 3) has two
main assemblies, the air horn and the
main body.

The air horn assembly, which serves
as the main body cover, contains the
choke plate and the choke diaphragm
assembly.
The throttle plate, the accelerating
pump assembly, the power valve
assembly, and the fuel bowl are in the
main body. The automatic choke
housing is attached to the main body.
Each bore contains a main and
booster venturi, main fuel discharge,
accelerating pump discharge, idle fuel
discharge and a throttle plate. The
Model 2100-D 2-V used on the 351-C
and 400 CID engines has a unique two-

piece fast idle lever and the crankcase
e m i s s i o n hose c o n n e c t i o n is
incorporated in the main body.
Another feature of the 2100-D
carburetor is the use of an electric choke
system.
The electric choke system consists of
a choke cap, thermostatic spring, a
bimetal temperature sensing disc
(switch), and a ceramic positive
temperature coefficient (PTC) heater
(Fig. 4). The choke is powered from the
center tap of the alternator (Fig. 5).
Current is constantly supplied to the
temperature sensing switch. The system
is grounded through a ground strap
connected to the carburetor body. At
temperatures below approximately 60
degrees, the switch is open and no

current is supplied to the ceramic heater
located within the thermostatic spring.
Normal thermostatic spring choking
action then occurs. At temperatures
above approximately 60 degrees, the
temperature sensing switch closes and
current is supplied to the ceramic
heater. As the heater warms, it causes
the thermostatic spring to pull the choke
plates open within 1-1/2 minutes.
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CHOKE PLATE

CURB IDLE SPEED
ADJUSTING SCREW
V 1615- A

FIG. 1 Model 2100-D 2-V Carburetor—Left Front 3/4 View
CHOKE DIAPHRAGM
ASSEMBLY

FAST IDLE CAM
ADJUSTING SCREW

CHOKE
THERMQSTATIC
SPRING HOUSING

FAST IDLE
ADJUSTING SCREW
V1511-C

FIG. 2 Model 2100-D 2-V Carburetor—Right Rear 3/4 View
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CHOKE DIAPHRAGM
VACUUM PICK-UP
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FAST IDLE
ADJUSTING SCREW

CHOKE HEAT TUBE
CONNECTION

THROTTLE
PLATES

AUTOMATIC CHOKE
MAIN BODY
IDLE LIMITER
STOP
ACCELERATING
PUMP ASSEMBLY

IDLE LIMITER

STOP

V 1529-B

FIG. 3 Model 2100-D 2-V—Bottom View

POSITIVE TEMPERATURE
COEFFICIENT (PTC) CERAMIC
HEATER

TEMPEFlATURE
SENSITIVE
BIMETALLIC DISC

QUICK-DISCONNECT
TERMINAL

GROUND STRAP
V1595-A

FIG. 4 Electric Choke—Model 2100-D Carburetor
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CENTER TAP OF
ALTERNATOR
(BLACK IDENTIFICATION RING)

V1594-A

FIG. 5 Electric Choke Wiring

DIAGNOSIS AND TESTING
POWER VALVE TEST
A power valve must not be replaced
unless it is leaking sufficiently to cause
an unadjustable rough engine idle
condition.

Fuel accumulation in the power
valve cover does not necessarily indicate
a damaged power valve. Fuel vapors will
be drawn into the vacuum side of the
power valve and condense during
periods of deceleration. Leakage in the
power valve area can be caused by an
improperly tightened cover or damaged
gaskets. Any gasket sealing deficiencies
must be corrected before the power
valve is replaced.
If power valve leakage is suspected,
the following test procedure must be
performed.
1. Remove the carburetor from the
intake manifold. Invert the
carburetor.
2. Remove the glass bowl from the
fixture (Fig. 6). Fill the bowl halffull of water. Install the bowl on the
fixture.
3. Connect a line from the vacuum
pump to the fitting on top of the
fixture. Insert the large OD end of
the wand into the tube and attach

the other end of the tube to the
fitting on the side of the fixture. Slip
the rubber gasket (furnished with
tool) over the small OD end of the
wand. Hold this end against the
power valve vacuum pick-up port
(Fig. 6).
4. Look for bubble formations in the
water in the bowl. A continuous
stream of bubbles indicates leakage
through the power valve diaphragm
or gasket, or the cover or gasket.
If leakage is encountered, the power
valve, power valve gasket, cover, and
cover gasket should be replaced one at a
time with a new part and the test
repeated until the source of leakage has
been found. If the source of leakage can
not be found, the gasket seats are
damaged and the appropriate parts
should be replaced.
A few bubbles may be noticed
immediately upon attaching the vacuum line. The bubbling should stop
within approximately 15 seconds or
after the air has been removed from the
system. If no bubbles are seen, the power
valve, gaskets and cover are sealing
properly.

CONNECT TO VACUUM PUMP

Too/-T57L-9904-A
Detail 77

B3176-B

FIG. 6 Typical Power Valve Test
ELECTRIC CHOKE TESTS
ELECTRICAL TESTS

Refer to the schematic drawing (Fig.
7).
1. Disconnect the choke lead wire from
the choke cap. Connect a jumper
wire between the choke cap terminal
and the wire terminal. Start the
engine.
2. Connect a test light between the
connector of the choke lead wire and
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BATTERY TERMINAL
OF STARTER RELAY

JT=*\—'I
SHADED IS FOR
61-AMPERE ONLY
/

ALTERNATOR

|

REGULATOR

ELECTRIC
CHOKE HEATER

SLIP RINGS

V1593-A

FIG. 7 Wiring Schematic—Electric Choke

ground. If the light glows, current is
available to the choke cap. The
choke cap should be replaced.
If the light does not glow, connect
the test light between the alternator
stator and the choke lead wire. If the
light glows, replace the lead wire.
If the light does not glow, the
problem lies in the engine electrical
circuit and should be isolated in the
usual manner.

FUNCTIONAL TEST

1. Tape a thermometer bulb end to the
metallic choke housing. Start the
engine.
2. If the electrical choke assembly
operates at a stabilized temperature
of 55 degrees or less, replace the
choke cap. To achieve a stabilized of
55 degrees, it may be necessary to
use a Motorcraft Choke Tester Kit
(LRE 34618).

3. With the engine running and the
choke temperature between 80 to
110 degrees, the choke should fully
open within 1-1/2 minutes. If it does
not open while the specified time,
check to see if the bi-metallic spring
coil is connected to the choke lever
tang. If the choke bi-metallic spring
is properly connected, replace the
choke cap.

ADJUSTMENTS
IDLE SPEED AND FUEL MIXTURE

All carburetors on engines manu factured for use in the U.S. are equipped
with idle fuel mixture adjusting limiters.
The limiters control the maximum idle
richness and prevent overly rich idle
adjustments.
The plastic idle limiter cap is
installed on the head of the idle fuel
mixture adjusting screws (Fig. 8).
Any a d j u s t m e n t m a d e on
carburetors having this type of limiter
must be within the range of the idle
a d j u s t i n g l i m i t e r . Under no
circumstances are the idle adjusting
limiters or the limiter stops on the

carburetor to be mutilated or deformed
to render the limiters inoperative.
The power valve cover must always
be installed with the limiter stops on the
cover in position to provide a positive
stop for tabs on the idle adjusting
limiters (Fig. 8).
A satisfactory idle should be
obtainable within the range of the idle
adjusting limiters, if all other engine
systems are operating within
specifications.
Following are the normal
procedures necessary to properly adjust
the engine idle speed and fuel mixture.
The specific operations should be
followed in the sequence given whenever

the idle speed or idle fuel adjustments
are made. In isolated cases, a
satisfactory idle condition may not be
achieved by performing the normal
procedures. If this occurs, refer to
Supplemental Idle Speed and Fuel
Mixture Procedures in Part 24-01.
NORMAL IDLE FUEL
SETTINGS—ENGINE OFF

1. Set the idle fuel mixture screws and
limiter caps to the fuelcounterclockwise position of the
limiter caps. On export vehicles not
equipped with exhaust emission
control systems, establish an initial
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FAST IDLE CAM

idle mixture screw setting by
turning each screw inward until it is
lightly seated; then turn it outward
1-1/2 turns. Do not turn the screws
tightly against the seat, as this may
damage the end of the screw. If the
screw end is damaged, it must be
replaced before a satisfactory ad justment can be obtained.
2. Back off the curb idle speed
adjusting screw (Fig. 9) until the
throttle plates seat in the throttle
bores.
3. Be sure the solenoid throttle
positioner is not interfering with the
throttle lever,
It may be necessary to loosen the
solenoid to allow the throttle plates to
seat in the throttle bores.
4. Turn the idle speed adjusting screw
inward until it just makes contact
with the screw stop on the throttle
shaft and lever assembly. Then, turn
the screw inward 1 1/2 turns to
establish a preliminary idle speed
adjustment (Fig. 9).
NORMAL IDLE FUEL
SETTINGS—ENGINE ON

1. Set the parking brake while making
idle mixture and speed adjustments.
On a vehicle with a vacuum release
parking brake, remove the vacuum
line from the power unit of the
vacuum release parking brake
IDLE ADJUSTING LIMITERS

LIMITER STOPS

FAST IDLE
ADJUSTING SCREW

CONVENTIONAL ONE-PIECE FAST IDLE LEVER

FAST IDLE CAM

FAST IDLE
ADJUSTING SCREW
TWO-PIECE FAST IDLE LEVER
FOR 351-C AND 400 ENGINES

V1261-C

FIG. 10 Fast Idle Speed Adjustment

assembly. Plug the vacuum line,
then set the parking brake. The
vacuum power unit must be
deactivated to keep the parking
brake engaged when the engine is
running with the transmission in
Drive.
2. The engine and underhood

temperatures must be stabilized
before idle adjustments are made.
Run the engine a minimum of 20
minutes at 1500 rpm. This can be
done by positioning the fast idle
screw or cam follower on the
kickdown step of the fast idle cam
(Fig. 10).
3. Check the initial ignition timing and
the distributor advance and retard as
described in Part 23-01. Use an
accurate-reading tachometer and
timing light when checking the
initial ignition timing and idle fuel
mixture and speed.
4. On vehicles with a manual-shift
transmission, the idle setting must
be made only when the transmission
is in Neutral. On vehicles with an
automatic transmission, the idle
s e t t i n g is m a d e w i t h t h e
transmission selector lever in the
Drive range, except as noted when
using an exhaust gas analyzer.
5. Be sure the choke plate is in the fullopen position.
6. Turn the headlights on high beam to
place the alternator under a load
condition in order to properly adjust
to the specified engine idle speed.
7. The final idle speed adjustment is
made with the air conditioner (if
equipped) turned OFF.
8. Adjust the engine curb idle rpm to
specifications. The tachometer
reading (rpm) must be taken with
the air cleaner installed.
If it is not possible to adjust the idle
speed with the air cleaner installed,
remove it, make the adjustment, then

B31U-

FIG. 8 Idle Fuel Mixture Adjusting
Limiters and Limiter
Stops—Bottom View

THROTTLE
SOLENOID

CURB I D L E
ADJUSTING SCREW

V 1616

FIG. 9 Curb Idle Speed Adjusting
Screw Installation

THROTTLE SOLENOID ADJUSTMENT
(MAY BE ADJUSTED AT EITHER END)

FIG. 11 Throttle Solenoid Adjustment

V 1508-B
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replace the air cleaner and check again
for the specified rpm. On vehicles
equipped with a throttle solenoid,
disconnect the solenoid wire from the
wiring harness. Set automatic
transmission in neutral. Set the lower
curb idle rpm, using the curb idle
adjusting screw. Set automatic
transmission in drive. Connect the
solenoid wire and set the higher curb
idle rpm by turning the adjusting screw
located in the solenoid mounting
bracket (Fig. 11). Because of solenoid
plunger is not strong enough to push the
throttle lever open, it will be necessary
to open the throttle lever by hand before
setting the higher curb idle rpm.
9. Turn the idle mixture adjusting
screws inward to obtain the
smoothest idle possible within the
range of the idle limiters.
Turn the idle mixture adjusting
screws inward an equal amount.
Check for idle smoothness only with
the air cleaner installed.

housing clamp retaining screws. Set
the spring housing to the specified
index mark (Fig. 12) and tighten the
clamp retaining screws.
3. If other carburetor adjust ments are
not required, install the heater hose
and mounting bracket (if so
equipped) and the air cleaner
assembly on the carburetor.
THERMOSTATIC SPRING HOUSING INDEX MARK

FAST IDLE ADJUSTMENT

The fast idle adjusting screw (Fig. 8)
contacts one edge of the fast idle cam.
The cam permits a faster engine idle
speed for smoother running when the
engine is cold during choke operation.
As the choke plate is moved through its
range of travel from the closed to the
open position, the fast idle cam pick-up
lever rotates the fast idle cam. Each
position on the fast idle cam permits a
slower idle rpm as engine temperature
rises and choking is reduced. Make
certain the curb idle speed and mixture
are adjusted to specification before
attempting to set the fast idle speed.
1. With the engine o p e r a t i n g
temperature normalized (hot), air
cleaner removed and the tachometer
attached, manually rotate the fast
idle cam until the fast idle adjusting
screw rests on the specified step of
the cam.
2. Turn the fast idle adjusting screw
inward or outward as required to
obtain the specified fast idle rpm.

FIG. 12 Automatic Choke
Thermostatic Spring Housing
Adjustment

B

OUTBOARD
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ACCELERATING PUMP STROKE
ADJUSTMENT

The accelerating pump stroke has
been set to help keep the exhaust
emission level of the engine within the
specified limits. The additional holes
provided for pump stroke adjustment
are for adjusting the stroke for specific
engine applications. The stroke should
not be changed from the specified
setting. If the pump stroke has been
changed from the specified setting refer
to the following instructions to correct
the stroke to specifications. The primary
throttle shaft lever (overtravel lever) has
4 holes and the accelerating pump link
has 2 holes (Fig. 13) to control the
accelerating pump stroke.
The accelerating pump operating
rod should be in the specified hole in the
overtravel lever and the inboard hole
(hole closest to the pump plunger) in the
accelerating pump link (Fig. 13).
1. To release the rod from the retaining
clip, press the tab end of the clip
toward the rod; then, at the same
time, press the rod away from the
clip until it is disengaged.
2. Position the clip over the specified
hole in the overtravel lever. Press the
ends of the clip together and insert
the operating rod through the clip
and the overtravel lever. Release the
clip to engage the rod.

INBOARD

AUTOMATIC CHOKE
THERMOSTATIC SPRING
HOUSING ADJUSTMENT

The automatic choke has an
adjustment to control its reaction to
engine temperature. By loosening the
clamp screws that r e t a i n the
thermostatic spring housing to the
choke housing, the spring housing can
be turned to change the adjustment.
Refer to the specifications for the proper
setting.
1. Remove the air cleaner assembly,
heater hose and mounting bracket (if
so equipped) from the carburetor.
2. Loosen the thermostatic spring

V1507-B

FIG. 13 Accelerating Pump Stroke Adjustment
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CHOKE PLATE PULLDOWN AND
FAST IDLE CAM CLEARANCE
CHOKE PLATE PULLDOWN

1. Remove the air cleaner.
2. With the engine at normal operating
temperature, loosen the choke
thermostatic spring housing retainer
screws and set the housing 90
degrees in the rich direction.
3. Disconnect and remove the choke
heat tube from the choke housing.
4. Turn the fast idle adjusting screw
outward one full turn.
5. Start the engine, then check for the
specified clearance between the
lower edge of the choke plate and
the air horn wall (Fig. 14).
6. Because the choke plate pulldown is
set in production by means of an airfuel meter, no specific clearance is
indicated for pulldown adjustment.
If the vehicle shows indication of
leaness during cold starting,
decrease the clearance between the
choke plate and the air horn wall by
0.020 inch. If the engine shows signs
of an overrich condition during cold
starting, increase the pulldown
clearance by 0.020 inch. If
additional adjustment is required
always make the adjustments in
Steps of 0.020 inch. If the original
pulldown adjustment is lost, set the

clearance between the choke plate
and the air horn to 0.160 inch. Then
adjust as required in steps of 0.020
inch.
7. Connect the choke heat tube and set
the choke termostatic spring
housing to specifications. Adjust the
fast idle speed to specifications.

FAST IDLE CAM CLEARANCE

Rotate the choke thermostatic
spring housing 90 degrees in the rich
direction.
2. Position the fast idle speed screw or
lever (351C and 400 have a two piece
fast idle lever) on the high step of the
cam.
Depress the choke pulldown
diaphragm against the diaphragm
stop screw to place the choke in the
pulldown position.
4. While holding the choke pulldown
diaphragm depressed, open the
throttle slightly and allow the fast
idle cam to fall.
Close the throttle and check the
position of the fast idle cam or lever.
The screw should contact the cam
and the V mark on the cam.
6. Adjust the fast idle cam adjusting
screw to obtain the proper setting.
DRILL OR GAUGE OF
SPECIFIED CLEARANCE
FAST IDLE
CAM ADJUSTING
SCREW

FUEL LEVEL FLOAT
ADJUSTMENT-DRY

The dry float adjustment is a
preliminary fuel level adjustment only.
The final adjustment (Fuel Level Float
Adjustment -Wet) must be made after
the carburetor is mounted on the engine.
With the air horn removed, the float
raised and the fuel inlet needle seated,
check the distance between the top
surface of the main body (gasket
removed) and the top surface of the float
for conformance to specifications.
Depress thefloattab to seat the fuel inlet
needle. Take the measurement near the
center of the float at a point 1/8 inch
from the free end of the float.
If the cardboard float gauge is used,
place the gauge in the corner of the
enlarged end section of the fuel bowl
(Fig. 15). The gauge should touch the
float near the end, but not on the end
radius.

If necessary, bend the tab on the
float to bring the setting within the
specified limits. This should provide the
proper preliminary fuel level setting.
FUEL LEVEL FLOAT
ADJUSTMENT-WET

1. Operate the engine to normalize
engine temperatures, and place the
vehicle on a flat surface as near level
as possible. Stop the engine.
2. Remove the carburetor air cleaner
assembly and anchor screw, if they
have not been previously removed.
3. Remove the air horn attaching
screws and the c a r b u r e t o r
identification tag. Temporarily place
the air horn and gasket in position
on the carburetor main body and
start the engine. Let the engine idle

CHOKE HEAT TUBE
CONNECTION

FAST IDLE
ADJUSTING SCREW

FLOAT SHOULD JUST
TOUCH AT THIS POINT
V 1530-B

FIG. 14 Measuring Choke Plate Pulldown

FIG. 15 Fuel Level Float
Adjustment—Dry

B2590-A

24-11-09

MOTORCRAFT MODEL 2100-D 2-V CARBURETOR

for a few minutes, then rotate the air
horn out of the way and remove the
air horn gasket to provide access to
the float assembly.
4. While the engine is idling, use a
standard depth scale to measure the
vertical distance from the top
machined surface of the carburetor
main body to the level of the fuel in
the fuel bowl (Fig. 16). The
measurement must be made at least
1/4 inch away from any vertical
surface to assure an accurate
reading, because the surface of the
fuel is concave (higher at the edges
than in the center). Care must be
exercised to measure the fuel level at
the point of contact with the float
with the fuel. Refer to the specifications for the correct fuel level (wet)
setting.
5. If any adjustment is required, stop
the engine to minimize the hazard of
fire due to fuel spray when the float
setting is disturbed. To adjust the

fuel level, bend the float tab
(contacting the fuel inlet valve)

upward in relation to the original
position to raise the fuel level, and
downward to lower it. Each time an
adjustment is made to the float tab
to alter the fuel level, the engine
must be started and permitted to idle
for a few minutes to stabilize the fuel
level. Check the fuel level after each
adjustment until the specified level is
obtained.
6. Install a new air horn gasket, the air
horn assembly, c a r b u r e t o r
identification tag and the attaching
screws. Be sure the plastic dust seal
on the choke operating rod is
positioned correctly and does not
cause the rod to bind. Tighten the
screws. Install the air cleaner anchor
screw and tighten to the specified
torque.
7. Check the idle fuel mixture, idle
speed adjustments and the
carburetor dashpot adjustment (if so
equipped). Adjust the carburetor as
required.
8. Install the air cleaner.
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FIG. 16 Fuel Level Float Adjustment
(Wet)

REMOVAL AND INSTALLATION
CARBURETOR ASSEMBLY
REMOVAL

Flooding, stumble on acceleration
and other performance complaints are
in many instances, caused by the
presence of dirt, water or other foreign
matter in the carburetor. To aid in
diagnosing the cause of complaint, the
carburetor should be carefully removed
from the engine without removing the
fuel from the bowl. The contents of the
bowl may then be examined for
contamination as the carburetor is
disassembled.
1. Remove the air cleaner.
2. Remove the throttle cable or rod
from the throttle lever. Disconnect
the distributor vacuum line,
emission hose (if so equipped), inline fuel filter and the choke heat
tube at the carburetor.
3. Remove the carburetor retaining
nuts; then remove the carburetor.
Remove the carburetor mounting
gasket, spacer (if equipped) and
lower gasket from the intake
manifold.
INSTALLATION

1. Clean the gasket mounting surfaces
of the spacer and carburetor. Place
the spacer between two new gaskets

and position the spacer and gaskets
on the intake manifold. Position the
carburetor on the spacer and gasket
and secure it with the retaining
lockwashers and nuts. To prevent
leakage, distortion or damage to the
carburetor body flange, snug the
nuts; then, alternately tighten each
nut in a criss-cross pattern to the
specified torque.
2. Connect the in-line fuel filter
throttle cable, choke heat tube and
distributor vacuum line.
3. Adjust the engine idle speed, the idle
fuel mixture and the accelerating
pump stroke (if required). Install the
air cleaner.
AIR HORN TO M A I N BODY
GASKET
REMOVAL

1. Remove the air cleaner. Re move the
air cleaner anchor screw.
2. Disconnect the.automatic choke
clean air tube at the carburetor.
3. Remove the automatic choke plate
operating rod to choke lever
retainer.
4. Remove the air horn attaching
screws and lock washers, and the
carburetor identification tag.
Remove the air horn gasket.

INSTALLATION

1. Install a new air horn to main body
gasket. Make sure all holes in the
new gasket have been properly
punched and that no foreign
material has adhered to the gasket.
2. Position the air horn on the main
body and gasket so that the choke
plate operating rod fits into the
opening in the choke housing lever.
Install the choke plate rod retainer.
Be sure the plastic dust shield on the
choke operating rod is properly
positioned and does not cause the
rod to bind.
3. Install the air horn attaching screws
and lock w a s h e r s and t h e
identification tag. Install the air
cleaner anchor screw, and tighten to
the specified torque.
4. Connect the automatic choke clean
air tube to the carburetor.
5. Adjust the idle fuel mixture and idle
speed as outlined in this section.
6. Install the carburetor air cleaner
assembly.
FLOAT, NEEDLE VALVE AND
SEAT, INLET SCREEN OR MAIN
JETS
REMOVAL

1. Remove the carburetor air horn to
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main body gasket by following the
procedure under Air Horn to Main
Body Gasket Replacement.
2. With the use of a screwdriver, pry
the float shaft retainer from the fuel
inlet seat. Remove the float, float
shaft retainer and fuel inlet needle
assembly.
3. If required, remove the fuel inlet
needle seat, filter screen and the
main jets with a jet wrench. Be sure
the correct (specified) jets are
installed.
INSTALLATION

1. If required, install the fuel inlet filter
in the inlet valve seat bore. Install
the valve seat and gasket. Install the
fuel inlet needle valve.
2. Slide the float shaft into the float
lever. Position the float shaft
retainer on the float shaft.
3. Insert the float assembly into the
fuel bowl and hook the float lever
tab under the fuel inlet needle clip.
Insert the float shaft into the guides
at the sides of the fuel bowl.
4. With the use of a screwdriver,
position the float shaft retainer on
the groove of the fuel inlet needle
seat.
5. Refer to Float Adjustment-Dry, and
perform a dry float fuel level
adjustment on the float.
6. Install the carburetor air horn and
gasket and related parts. Refer to
Air Horn to Main Body Gasket
Replacement.
7. Refer to Fuel Level Float
Adjustment-Wet, and perform the
wet fuel level a d j u s t m e n t
procedures.
8. Adjust the idle fuel mixture and
engine idle speed.
ACCELERATING PUMP
DIAPHRAGM AND/OR
ELASTOMER VALVE

removal, be sure to remove the tip
from the fuel bowl. An Elastomer
valve must be replaced whenever it
is removed from the main body.
INSTALLATION

1. If the Elastomer valve was removed,
lubricate the tip of a new valve and
insert the tip into the accelerator
pump cavity. Using needle nosed
pliers, reach into the fuel bowl and
grasp the valve tip. Pull the valve in
until it seats, and cut off the tip
forward of the retainer shoulder.
Remove the tip from the bowl.
2. Position the new accelerating pump
diaphragm assembly to the cover
and place the cover and diaphragm
assembly in position on the return
spring and main body. The large
end of the spring must face the
Elastomer valve. Install the cover
screws finger-tight. Push the
accelerating pump plunger the full
length of travel and tighten the cover
screws.
3. Position the accelerating pump
operating rod in the inboard hole
(hole closest to the pump plunger).
4. Adjust the accelerating pump stroke
to specification.
5. Install the carburetor air horn and
gasket. Refer to the Air Horn to
Main Body Gasket Replacement.
CHOKE DIAPHRAGM ASSEMBLY

24-11-10

IDLE LIMITER CAPS

Removal
1. Remove the carburetor.
2. Remove the plastic limiter caps by
cutting with side-cutter pliers and
knife. After the cut is made,
carefully pry the limiter apart, then
remove them from the idle fuel
adjustment screws.
Installation
1. Install the carburetor.
2. Set the carburetor to the correct idle
air-fuel ratio, using the exhaust gas
analyzer.
3. When the idle air-fuel ratio is within
specifications, install a colored
plastic service limiter cap.
When installing the limiter cap, use
care not to turn the idle mixture screws
with the caps. Position the caps so that
t h e y a r e in t h e m a x i m u m
counterclockwise position with the tab
of the limiter against the stop on the
carburetor.
The idle mixture adjusting screws
will then be at the maximum allowable
outward, or rich, setting.
To install the service limiter cap, use
a straight, forward pushing force with a
3/8-inch drift or socket wrench
extension.
4. Recheck the air-fuel ratio with the
air cleaner installed, using the
exhaust gas analyzer to make sure
the limiter caps are properly
installed.

REMOVAL

1. Remove the air cleaner.
2. Remove the diaphragm cover
attaching screws, then lift the cover,
diaphragm assembly and spring
from the air horn (Fig. 17). It will
not be necessary to remove the
diaphragm stop screw on the
underside of the air horn.
3. Remove the diaphragm rod from the
end of the lever.

PIN

COVER

REMOVAL

1. Remove the carburetor air horn to
main body gasket following the
procedure under Air Horn to Main
Body Gasket Replacement.
2. Remove the accelerating pump
operating rod retainer. To release
the rod from the retainer, press the
tab ends of the clip together; then, at
the same time, press the rod away
from the clip until it is disengaged.
Remove the rod. Remove the
accelerating pump cover, diaphragm
assembly and spring.
3. If inspection proves it necessary to
remove the Elastomer valve, grasp it
firmly and pull it out. If the
Elastomer valve tip broke off during

INSTALLATION

1. Position the diaphragm spring in the
air horn. Place the cover on top of
the diaphragm, then attach the
diaphragm rod to the end of the
lever.
2. Install the cover attaching screws
and tighten to the specified torque.
3. Set the choke plate pulldown and
fast idle cam clearance.
4. Tighten the air cleaner anchor screw
to the specified torque to help
provide a vacuum seal between the
air horn and main body. The choke
diaphragm vacuum passage is in the
rear portion of the carburetor.
5. Install the air cleaner.

V 1204-B

FIG. 17 Choke Diaphragm Assembly
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MAJOR REPAIR OPERATIONS
DISASSEMBLY

To facilitate working on the
carburetor, and to prevent damage to
the throttle plates, install carburetor
legs on the base. If legs are unavailable,
install 4 bolts (about 2 1/4 inches long
of the correct diameter) and 8 nuts on
the carburetor base.
Use a separate container for the
component parts of the various
assemblies to facilitate cleaning,
inspection and assembly.
Refer to Part 24-01 for removal and
installation and cleaning and inspection.
The following is a step-by-step
sequence of operations for completely
overhauling the carburetor. However
certain components of the carburetor
may be serviced without a complete
disassembly of the entire unit. For a
complete carburetor overhaul, follow all
of the steps. To partially overhaul a
carburetor or to install a new gasket kit,
follow only the applicable steps.

RETAINER
FAST IDLE
SCREW

B2606-B

FIG. 20 Removing or Installing Float
Shaft Retainer
PUMP COVER AND LEVER

FIG. 18 Fast Idle Cam and Fast Idle
Lever

RETURN SPRING

FUEL INLET NEEDLE, CHIP,
AND ANTI-SPLASH WASHER

AIR HORN

1. Remove the air cleaner anchor
screw.
2. Remove the automatic choke
control rod retainer.
3. Remove the air horn attaching
screws, lock washers and the
carburetor identification tag.
Remove the air horn and air horn
gasket.
4. Remove the choke control rod by
loosening the screw that secures the
choke shaft lever to the choke shaft.
Remove the rod from the air horn.
Slide the plastic dust seal out of the
air horn.
5. Remove the choke diaphragm
assembly (Fig. 17).
6. If it is necessary to remove the choke
plate, remove the staking marks on
the choke plate attaching screws and
remove the screws. Remove the
choke plate by sliding it out of the
shaft from the top of the air horn.
Slide the choke shaft out of the air
horn.
If the tips of the choke plate screws
are flared excessively, file off the flared
portion to prevent damage to the threads
in the shaft.

ELASTOMER VALVE
DIAPHRAGM
V1296-B

FIG. 21 Accelerating Pump
Assembly
8-Point
Socket Wrench

RETAINER
B2605-A

FIG. 19 Float Assembly

retaining screws. If the air horn was
not previously removed, remove the
choke control rod retainer. Remove
the choke housing assembly, gasket
and the fast idle cam and rod from
the fast idle cam lever.
4. Remove the choke lever retaining
screw and washer. Disconnect the
staged choke control rod from the
choke lever. Remove the choke lever
and fast idle cam lever from the
choke housing.

AUTOMATIC CHOKE

MAIN BODY

1. Remove the fast idle cam retainer
(Fig. 18).
2. Remove the thermostatic choke
spring housing retaining screws and
remove the clamp, housing and
gasket.
3. Remove the choke housing assembly

1. With the use of a screwdriver, pry
the float shaft retainer from the fuel
inlet seat (Figs. 19 and 20). Remove
the float, float shaft retainer and fuel
inlet needle assembly. Remove the
retainer and float shaft from the
float lever.

B2607-D

FIG. 22 Removing or Installing
Power Valve

SCRIBE LINES AND
IDENTIFICATION MARKS
B1363-C

FIG. 23 Throttle Plates
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2. Remove the fuel inlet needle, seat,
filter screen, and the main jets with
a jet wrench.
3. Remove the booster venturi screw
(accelerator pump discharge), air
distribution plate, booster venturi
and gasket. Invert the main body
and let the accelerating pump
discharge weight and ball fall into
the hand.
4. Remove the accelerator pump
operating rod from the over-travel
lever and the retainer. To release the
operating rod from the over-travel
lever retainer, press the ends of the
retainer together; then, at the same
time, press the rod away from the
retainer until it is disengaged.
Remove the rod and retainer.
5. Remove the accelerating pump
cover attaching screws. Remove the
accelerating pump cover, diaphragm
assembly and spring (Fig. 21).
6. If it is necessary to remove the
Elastomer valve, grasp it firmly and
pull it out. If the Elastomer valve tip
broke off during removal, be sure to
remove the tip from the fuel bowl.
An Elastomer valve must be
replaced whenever it has been
removed from the carburetor.
7. Invert the main body and remove
the power valve cover and the
gasket. Remove the power valve
with a box wrench or socket wrench
(Fig. 22). Remove the power valve
gasket. Discard the gasket.
8. Remove the idle fuel mixture
adjusting screws (needles) and the
springs. Remove the limiters from
the adjusting screws.
9. If necessary, remove the nut and
washer securing the fast idle
adjusting lever assembly to the
throttle shaft, and remove the lever
assembly. If necessary, remove the
idle screw and the retainer from the
fast idle adjusting lever.
10. Remove the anti-stall dashpot or
solenoid (if so equipped).
11. If it is necessary to remove the
throttle plates, lightly scribe the
throttle plates along the throttle
shaft, and mark each plate and its
corresponding bore with a number
or letter for proper installation (Fig.
23).
12. Slide the throttle shaft out of the
main body.
Clean and inspect the carburetor
component parts. Refer to Part 23-01,
for the proper procedure.
ASSEMBLY
Make sure all holes in the new
gaskets have been properly punched and

that no foreign material has adhered to
the gaskets. Make sure the accelerating
pump diaphragm is not torn or cut. The
Model 2100-D 2-V carburetor assembly
is shown in Fig. 24.
MAIN BODY
1. Slide the throttle shaft assembly into
the main body.
2. Refer to the lines scribed on the
throttle plates and install the
throttle plates in their proper
location with the screws snug, but
not tight.
3. Close the throttle plates. Invert the
main body, and hold it up to the
light. Little or no light should show
between the throttle plates and the
throttle bores. Tap the plates lightly
with a screwdriver handle to seat
them. Hold the throttle plates closed
and tighten and stake the attaching
screws. When staking the screws,
support the shaft and plate on a
block of wood or a metal bar to
prevent bending of the shaft.
4. If necessary, install the fast idle
screw pin and the screw on the fast
idle adjusting lever.
5. Install the anti-stall dashpot, if so
equipped.
6. If the fast idle lever was removed,
place the fast idle adjusting lever
assembly on the throttle shaft and
install the retaining washer and nut
(Fig. 24).
7. If the Elastomer valve was removed,
lubricate the tip of a new Elastomer
valve and insert the tip into the
accelerator pump cavity center hole.
Using a pair of needle nosed pliers,
reach into the fuel bowl and grasp
the valve tip. Pull the valve in until
it seats in the pump cavity wall and
cut off the tip forward the retaining
shoulder. Remove the tip from the
bowl.
8. Install the accelerating pump
diaphragm return spring on the boss
in the chamber (Fig. 21). Insert the
diaphragm assembly in the cover
and place the cover and diaphragm
assembly into position on the main
body. Install the cover screws.
9. Insert the accelerating pump
operating rod into the inboard hole
of the accelerating pump actuating
lever. Position the accelerating
pump operating rod retainer over
the specified hole in the over-travel
lever. Press the ends of the retainer
together; then, at the same time,
insert the operating rod through the
r e t a i n e r and the hole in the
overtravel lever. Release the ends of
the retainer to secure the rod.
10. Invert the main body. Install the
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power valve (enrichment valve) and
new gasket with a wrench (Fig. 22).
Tighten the valve securely.
11. Install the idle mixture adjusting
screws (needles) and springs (Fig.
24). Turn the needles in gently with
the fingers until they just touch the
seat, then back them off 1 1/2 turns
for a preliminary idle fuel mixture
adjustment. Do not install the idle
mixture limiters at this time. Install
the power valve cover and new
gasket. The power valve cover must
be installed with the limiter stops on
the cover in position to provide a
positive stop for the tabs on the idle
adjusting limiters.
12. Install the main jets and the fuel
inlet seat, filter screen, and new
gasket. Be sure the correct jets are
installed.
13. Install the fuel inlet needle assembly
in the fuel inlet seat. Fuel inlet
needles and seats are matched
assemblies. Be sure the correct
needle and seat are assembled
together.
14. Slide the float shaft into the float
lever (Fig. 19). Position the float
shaft retainer on the float shaft.
15. Insert the float assembly into the
fuel bowl and hook the float lever
tab under the fuel inlet needle
assembly. Insert the float shaft into
its guides at the sides of the fuel
bowl.
16. With the use of a screwdriver,
position the float shaft retainer in
the groove on the fuel inlet needle
seat (Fig. 20). Check the float
setting.
17. D r o p the accelerating pump
discharge ball into the passage in the
mabody. Seat the ball with a brass
drift and a light hammer. Make sure
the ball is free in the bore. Drop the
accelerating pump discharge weight
on top of the ball. Position the new
booster venturi gasket and the
booster venturi in the main body.
Install the air distribution plate and
the accelerator pump discharge
screw. Tighten the screw.
AUTOMATIC CHOKE
1. Position the fast idle cam lever on
the thermostatic choke shaft and
lever assembly. The bottom of the
fast idle cam lever adjusting screw
must rest against the tang on the
choke lever. Insert the choke lever
into the rear of the choke housing.
Position the choke lever so that the
hole in the lever is to the left side of
the choke housing.
2. Install the fast idle cam rod on the
fast idle cam lever. Place the fast idle
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cam on the fast idle cam rod and
install the retainer. Place the choke
housing vacuum pick-up port to
main body gasket on the choke
housing flange. Position the choke
housing on the main body and at the
same time, install the fast idle cam
on the hub on the main body.
Position the gasket, and install the
choke housing attaching screws.
Install the fast idle cam retainer.
Install the thermostatic spring
housing.
AIR HORN

Refer to Fig. 24 for the correct
location of the parts.
1. If the choke plate shaft was
removed, position the shaft in the air
horn, then install the choke plate rod
on the end of the choke shaft.

2. If the choke plate was removed,
insert the choke plate into the choke
plate shaft. Install the choke plate
screws snug, but not tight. Check for
proper plate fit, binding in the air
horn and free rotation of the shaft by
moving the plate from the closed
position to the open position. If
necessary, remove the choke plate
and grind or file the plate edge
where it is binding or scraping on the
air horn wall. If the choke plate and
shaft moves freely, tighten the choke
plate screws while holding the choke
in the fully closed position. Stake the
screws. When staking the screws,
support shaft and plate on a block of
wood or a metal bar to prevent
bending of the shaft.
3. Position the main body gasket and
the choke rod plastic seal on the
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main body. Position the air horn on
the main body and gasket so that the
choke plate rod fits through the seal
and the opening in the main body.
4. Insert the end of the choke plate rod
into the automatic choke lever.
Install the air horn attaching screws
and the carburetor identification
tag. Tighten the attaching screws.
Install the choke plate rod retainer.
Install the air cleaner anchor screw.
Tighten the air cleaner anchor screw
to the specified torque.
5. Perform the automatic choke plate
clearance adjustment after the
carburetor has been installed on the
vehicle. Perform the required
Performance Adjustments.
6. After the specified air-fuel is
obtained, install the idle mixture
limiter caps.
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FIG. 24 Model 21OO-D Carburetor Disassembled
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DESCRIPTION
The Models 43OO-A and 43OO-D
Carburetors (Figs. 1 and 2) are a three
piece, separately cast design consisting
of the air horn, main body and throttle
body.
A cast-in center fuel inlet has
provision for a supplementary fuel inlet
system. The fuel bowl is vented by an
internal balance vent. On the
Thunderbird, Continental Mark IV,
California Ford and Mercury, and
Lincoln Continental, a hot idle
compensator is used.
The main (primary) fuel system has
booster-type Venturis cast integral with
the air horn and the main Venturis are
cast integral with the main body. The
secondary t h r o t t l e plates are
mechanically operated from the primary
linkage. On Model 4300-A carburetors,
the air valve plates are located above the
secondary main Venturis and an integral
hydraulic dashpot dampens sudden
movement of the air valve plates to help
prevent flutter and erratic engine
o p e r a t i o n . On Model 4300-D
carburetors the secondary air valve
plates are located above the secondary
bore. Secondary fuel supply is

CHOKE THERMOSTATIC
SPRING HOUSING

FAST IDLE
ADJUSTING <,CREW

KICKDOWN
LINKAGE
ADJUSTING
SCREW

THROTTLE STOP
ADJUSTING SCREW

AIR VALVE

HOT IDLE
COMPENSATOR

FIG. 1 Model 43O0-A Carburetor
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FIG. 2 Model 4300-D Carburetor
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QUICK-DISCONNECT
TERMINAL

GROUND STRAP
V1595-A

FIG. 3 Electric Choke—Typical
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controlled by metering rods which are
attached to the air valve plates. A single
fuel bowl supplies both the primary and
secondary fuel systems. Pontoon-type
floats are used to help cornering and hill
climbing capability. The accelerating
pump is of the piston-type, located in the
fuel bowl. The automatic choke system
consists of a standard bimetal
thermostatic choke system which
operates when underhood temperature
is below 60 degrees. Also an electric
choke system is used which opens the
choke plate within 1-1 1/2 minutes
when underhood temperatures are
above approximately 55 degrees.
Another feature of the 4300
carburetor is the use of an electric choke
system.
The electric choke system consists of
a choke cap, thermostatic spring, a bimetal temperature sensing disc (switch),
and a ceramic positive temperature
coefficient (PTC) heater (Fig. 3). The
choke is powered from the center tap of
the alternator (Fig. 4). Current is
constantly supplied to the temperature
sensing switch. The system is grounded
through a ground strap connected to the
carburetor body. At temperatures below
approximately 60 degrees, the switch is
open and no current is supplied to tjie
ceramic heater located within the
thermostatic spring. Normal
thermostatic spring choking action then
occurs. At temperatures above
approximately 60 degrees, the
temperature sensing switch closes and
current is supplied to the ceramic
heater. As the heater warms, it causes
the thermostatic spring to pull the choke
plates open within 1-1 1/2 minutes.
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CENTER TAP OF
ALTERNATOR
(BLACK IDENTIFICATION RING)

V1594-A

FIG. 4 Electric Choke Wiring

TESTING

ELECTRIC CHOKE TESTS
ELECTRICAL TESTS

Refer to the schematic drawing (Fig.
5).
1. Disconnect the choke lead wire from
the choke cap. Connect a jumper

wire between the choke cap terminal
and the wire terminal. Start the
engine.
2. Connect a test light between the
connector of the choke lead wire and
ground. If the light glows, current is
available to the choke cap. The
choke cap should be replaced.

If the light does not glow, connect
the test light between the alternator
stator and the choke lead wire. If the
light glows, replace the lead wire.
If the light does not glow, the
problem lies in the engine electrical
circuit and should be isolated in the
usual manner.
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FIG. 5 Wiring Schematic—Electric Choke

FUNCTIONAL TEST
1. Tape a thermometer bulb end to the
metallic choke housing. Start the
engine.
2. If the electrical choke assembly
operates at a stabilized temperature
of 55 degrees or less, replace the
choke cap. To achieve a stabilized of

55 degrees, it may be necessary to
use a Motorcraft Choke Tester Kit
(LRE 34618).
With the engine running and the
choke temperature between 80 to
110 degrees, the choke should fully
open within 1-1 1/2 minutes. If it

does not open within the specified
time, check to see if the bi-metallic
spring coil is connected to the choke
lever tang. If the choke bi-metallic
spring is properly connected, replace
the choke cap.

be obtainable within the range of the
idle adjusting limiters, if all other
engine systems are operating within
specifications. At pre-delivery, follow
the Normal Idle Fuel Settings for both
Engine Off and Engine On and in Step
1 of Additional Idle Speed and Fuel
Mixture Procedures. Other fuel system
adjustments should not be required at
predelivery service. Following are the
normal procedures necessary to
properly adjust the engine idle speed
and fuel m i x t u r e . The specific
operations should be followed in the
sequence given whenever the idle speed
or idle fuel adjustments are made. In
isolated cases, a satisfactory idle
condition may not be achieved by
performing the normal procedures. If

this occurs, refer to Additional Idle
Speed and Fuel Mixture Procedures.

ADJUSTMENTS

IDLE SPEED AND FUEL MIXTURE
All carburetors on engines manufactured for use in the U.S. are equipped
with idle fuel mixture adjusting limiters.
The limiters control the maximum idle
richness and prevent overly rich idle
adjustments.
The plastic idle limiter cap is
installed on the head of the idle fuel
mixture adjusting screws (Fig. 6).
Idle fuel mixture adjustments must
be made within the range of the idle
limiters.
Under no circumstances are the
idle adjusting limiters or the limiter
stops on the carburetor to be mutilated
or deformed to render the limiters
inoperative. A satisfactory idle should

NORMAL IDLE FUEL
SETTINGS—ENGINE OFF

1. Set the idle fuel mixture screws and
limiter caps to the full-counterclockwise position of the limiter caps
as illustrated in Fig. 6. On export
vehicles not equipped with exhaust
emission control systems, establish
an initial idle mixture screw setting
by turning each screw inward until it
is lightly seated; then turn it
outward 1-1/2 turns. Do not turn the
screws tightly against the screw
seat, as this may damage the end of
the screw. If the screw end is
damaged, it must be replaced before
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FAST IDLE CAM
ADJUSTING SCREW

24-21-05

HOT IDLE
COMPENSATOR

FAST IDLE
CAM

FIG. 9 Hot Idle Compensator
FAST IDLE SPEED
ADJUSTING SCREW V1271-B

IDLE MIXTURE LIMITERS

FIG. 6 Idle Fuel Mixture Adjusting
Limiters

a satisfactory adjustment can be
obtained.
2. Back off the curb idle speed
adjusting screw (Fig. 7) until the
throttle plates seat in the throttle
bores.
3. Be sure the solenoid throttle
positioner (if so equipped) is not
interfering with the throttle lever.
It may be necessary to loosen the
solenoid to allow the throttle plates to
seat in the throttle bores.
4. Turn the idle speed adjusting screw
inward until it just makes contact
with the screw stop on the throttle
shaft and lever assembly. Then, turn
the screw inward 1 1/2 turns to
establish a preliminary idle speed
adjustment (Fig. 7).
NORMAL IDLE FUEL
SETTINGS—ENGINE ON

FIG. 8 Fast Idle Speed Adjustment

2.

3.

4.

1. Set the parking brake while making
idle mixture and speed adjustments.
On a vehicle with a vacuum release
parking brake, remove the vacuum
line from the power unit of the
vacuum release parking brake
assembly. Plug the vacuum line,
then set the parking brake. The
vacuum power unit must be

5.
6.

7.

IDLE SPEED
ADJUSTING SCREW

VI460-A

FIG. 7 Curb Idle Speed Adjusting
Screw

8.
9.

deactivated to keep the parking
brake engaged when the engine is
running with the transmission in
Drive.
The engine and underhood
temperatures must be stabilized
before idle adjustments are made.
Run the engine a minimum of 20
minutes at 1500 rpm. This can be
done by positioning the fast idle
screw or cam follower on the
kickdown step of the fast idle cam
(Fig. 8).
Check the initial ignition timing and
the distributor advance and retard as
described in Part 23-01. Use an
accurate-reading tachometer and
timing light when checking the
initial ignition timing and idle fuel
mixture and speed.
On vehicles with a manual-shift
transmission, the idle setting must
be made only when the transmission
is in Neutral. On vehicles with an
automatic transmission, the idle
s e t t i n g is m a d e w i t h t h e
transmission selector lever in the
Drive range, except as noted when
using an exhaust gas analyzer.
Be sure the choke plate is in the fullopen position.
On carburetors equipped with a hot
idle compensator, be sure the
compensator is seated to allow for
proper idle adjustment (Fig. 9).
Turn the headlights on high beam to
place the alternator under a load
condition in order to properly adjust
to the specified engine idle speed.
The final idle speed adjustment is
made with the air conditioner (if
equipped) turned OFF.
To adjust the curb idle, disconnect
the solenoid wire from the wiring
harness. Set automatic transmission

in neutral. Set the lower curb idle
rpm, using the curb idle adjusting
screw. Set automatic transmission in
drive. Connect the solenoid wire and
set the higher curb idle rpm by
turning the adjusting screw located
in the solenoid mounting bracket
(Fig. 10). Because the solenoid
plunger is not strong enough to push
the throttle lever open, it will be
necessary to open the throttle lever
by hand before setting the higher
curb idle rpm.
10. Turn the idle mixture adjusting
screws inward to obtain the
smoothest idle possible within the
range of the idle limiters.
Turn the idle mixture adjusting
screws inward an equal amount.
Check for idle smoothness only with
the air cleaner installed.
FAST IDLE ADJUSTMENT

The fast idle adjusting screw (Fig. 8)
contacts one edge of the fast idle cam.
The cam permits a faster engine idle
speed for smoother running when the
engine is cold during choke operation.
As the choke plate is moved through its
range of travel from the closed to the
open position, the fast idle cam pick-up
lever rotates the fast idle cam. Each
position on the fast idle cam permits a
slower idle rpm as engine temperature
rises and choking is reduced. Make
certain the curb idle speed and mixture
are adjusted to specifi cation before
attempting to set the fast idle speed.
1. With the engine o p e r a t i n g
temperature normalized (hot), air
cleaner removed and the tachometer
attached, manually rotate the fast
idle cam until the fast idle adjusting
screw rests on the specified step of
the cam.
2. Turn the fast idle adjusting screw
inward or outward as required to
obtain the specified fast idle rpm.
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CHOKE PLATE PULLDOWN
THROTTLE LEVER

SOLENOID

THROTTLE SOLENOID
ADJUSTMENT SCREW
(EITHER END)

V1515-B

FIG. 10 Curb Idle Adjustment Throttle Solenoid

AUTOMATIC CHOKE
THERMOSTATIC SPRING
HOUSING ADJUSTMENT

The automatic choke has an
adjustment to control its reaction to
engine temperature. By loosening the
clamp screws that attach the thermostatic spring housing to the choke
housing, the spring housing can be
turned to alter the adjustment. Refer to
the specifications for the proper setting.
1. Remove the air cleaner and heater
hose from the carburetor.
2. Loosen the thermostatic spring
housing clamp attaching screws. Set
the spring housing to the specified
THERMOSTATIC SPRING HOUSING INDEX MARK

FIG. 11 Automatic Choke
Thermostatic Spring Housing
Adjustment

index mark (Fig. 11) and tighten the
clamp retaining screws.
If other carburetor adjustments are
not required, install the heater hose
and the air cleaner assembly on the
carburetor.
ACCELERATOR PUMP STROKE
ADJUSTMENT

The accelerator pump stroke has
been set to help keep the exhaust
emission level of the engine within the
specified limits. The additional holes
provided for pump stroke adjustment
are for adjusting the stroke for specific
engine applications. The stroke should
not be changed from the specified
setting. If the pump stroke has been
changed from the specified setting refer
to the following instructions to correct
the stroke to specification. Before
adjusting the accelerator pump stroke,
measure the height of the pump piston
stem as shown in Fig. 12. Bend the
pump control rod to correct the piston
stem height to specifications.
If it is necessary to correct the
setting, the pump stroke can be altered
as follows:
1. Close the split end of the pivot pin.
Remove the pin.
2. Insert the pivot pin into the desired
hole.
3. Spread the pin to secure it in place.
Position the pump rod end into the
pump arm and install the washer
and spring.

1. Remove the air cleaner, then remove
the choke thermostatic spring
housing from the carburetor. To
remove the thermostatic spring
housing from the carburetor
installed on the engine, refer to
Thermostatic Spring Housing and
Gasket Replacement
2. Bend a wire gauge of 0.036 inch
diameter at a 90 degree angle
approximately 1/8-inch from one
end.
3. Block the throttle about half open so
the fast idle cam does not contact the
fast idle adjustment screw, then
insert the bent end of the wire gauge
between the lower edge of the piston
slot and the upper edge of the right
hand slot in the choke housing (Fig.
13).
4. Pull the choke piston lever
counterclockwise until the gauge is
snug in the piston slot. Hold the wire
gauge in place by exerting light
pressure in a rearward direction on
the choke piston lever. Check the
choke plate clearance (Pull down)
between the lower edge of the choke
plate and the wall of the air horn.
5. To adjust the choke plate clearance,
loosen the hex head screw (left hand
thread) on the choke plate shaft
(Fig. 13) and pry the link away from
the tapered shaft.
Use a drill gauge 0.010-inch under
the specified clearance between the
lower edge of the choke plate and the
wall of the air horn. Hold the choke
plate against the gauge and maintain a
light pressure in a rearward direction on
the choke lever. With the choke piston
snug against the 0.036-inch wire gauge
and the choke plate against the drill
gauge, tighten the hex head screw (left
BEND ROD TO
ADJUST HEIGHT

STEM HEIGHT

V1298-A

FIG. 12 Accelerator Pump Piston
Stem Height and Pump
Stroke
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hand thread) on the choke plate shaft.
The use of a 0.010-inch undersize drill
gauge is to allow for tolerances in the
linkage. Use a drill gauge equal to the
size of the specified clearance to make a
final check.
6. Install the gasket and thermostatic
s p r i n g housing on the choke
housing. Install the spring housing
attaching screws.

24-21-07

PRIMER1

FAST IDLE CAM CLEARANCE
ADJUSTMENT
1. R o t a t e t h e s p r i n g h o u s i n g
counterclockwise (rich direction) to
align the center index mark on the
choke housing with the index mark
on the spring housing. Rotate the
spring housing an additional 90
degrees counterclockwise and
tighten the attaching screws.
2. Position the fast idle speed adjusting
screw end on the kickdown (center)
step of the fast idle cam. Check the
clearance between the lower edge of
the choke plate and the air horn
wall. T u r n the fast idle cam
adjusting screw inward to increase
the clearance or outward to decrease
the clearance. Make sure the fast
idle speed adjusting screw stays at
the kickdown step of the fast idle
cam during the adjustment.
3. Set the thermostatic choke housing
to the specified index mark and
tighten the attaching screws.
4. If the choke plate clearance and fast
idle cam linkage adjustment was
performed with the carburetor on
the engine, adjust the engine idle
speed and fuel mixture.

FUEL BOWL VENT

V1535-A

FIG. 13 Choke Plate Pull-Down and Fast Idle Cam Adjustment

DRILL GAUGE OF SPECIFIED
CLEARANCE SIZE

CHOKE PLATE
TAPER-LOCK CHOKE SHAFT SCREW
(LEFT HAND THREAD)

DECHOKE CLEARANCE
1. Open the throttle plate to the wideopen-throttle position and hold.
2. Rotate the choke plate towards the
closed position until the pawl on the
fast idle speed lever contacts the fast
idle cam.
3. Check the clearance between the
lower edge of the choke plate and
the air horn wall.
4. A d j u s t t h e c l e a r a n c e t o
specifications by bending the pawl
on the fast idle speed lever forward
to increase or backward to decrease
the clearance.

FAST IDLE CAM
ADJUSTING SCREW

FUEL LEVEL, FLOAT AND
AUXILIARY (SUPPLEMENTAL)
VALVE SETTING
FAST IDLE
ADJUSTING SCREW

FUEL LEVEL
1. Make sure the vehicle is level before
making test.

FIG. 14 Checking Fuel Level

V 1235-D
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NO. 12-32 x 2 " SCREWS (2 REQ'D.)
NO. 12 NUTS (6 REQ'D.)

FLOAT

AUXILIARY
VALVE
CLEARANCE
V1152-B

1/2

FIG. 17 Auxiliary (Supplemental)
Valve Setting

ADJUST BOTH NUTS TO FLOAT
HEIGHT SPECIFICATIONS

BENDING TOOL - 1/16" DIAMETER
SPRING STEEL WIRE OR WELDING
ROD, 8" LONG

3/8"

6. Note where the fuel level falls on the
gauge. If the fuel level is within the
specified band, adjustment is not
required. If the fuel level is not
correct, adjust as detailed in the
following procedures covering float
level and auxiliary valve adjustment.

B2859-C

FLOAT SETTING

FIG. 15 Float Gauge and Bending Tool Details

BEND TAB TO RAISE OR LOWER FLOAT
FLOATS SHOULD JUST CONTACT GAUGE

SET GAUGE TO
SPECIFICATIONS

INSTALL FLOAT PIN
FROM THIS SIDE

VI151-1

FIG. 16 Float Setting

2. Remove the air cleaner assembly
3. Start the engine and allow to run
briefly until the fuel level is
stabilized.
4. Insert the Fuel Level Gauge (Tool
T72L-9550-A) into the carburetor

fuel bowl vent on the throttle lever
side as shown in Fig. 14. Rest the
gauge pad on the other vent.
Using the fuel primer, syphon fuel
into the sight tube and allow the fuel
to reach a level.

To simplify parallel setting of the
dual pontoons, refer to Fig. 15 for the
construction of an adjustable float gauge
and a float tab bending tool.
1. Adjust gauge to the specified height.
2. Insert gauge into the air horn
outboard holes (Fig. 16).
3. Check the clearance and alignment
of the pontoons to the gauge. Both
pontoons should just touch the
gauge for the proper setting. Align
the pontoons if necessary by slightly
twisting the pontoons.
If it is necessary to adjust the float
clearance, bend the primary needle tab
downward to raise the float and upward
to lower the float.
To bend the tabs with the float
bending tool, the procedure is as
follows:
To Raise the Float, insert the open
end of the bending tool to the RIGHT
side of the float lever tab and between
the needle and float hinge. Raise the
float lever off the needle and bend the
tab downward. To Lower The Float,
insert the open end of the bending tool
to the LEFT side of the float lever tab,
between the needle and float hinge.
Support the float lever and bend the tab
upward.
AUXILIARY (SUPPLEMENTAL)
VALVE SETTING

Check the auxiliary valve clearance
(Fig. 17). If it is necessary to adjust the
auxiliary valve and float tab to the
specified clearance, use the bending too
shown in Fig. 16.
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REMOVAL AND INSTALLATION
CARBURETOR ASSEMBLY
Removal
Flooding, stumble on acceleration
and other performance complaints are
in many instances, caused by the
presence of dirt, water or other foreign
matter in the carburetor. To aid in
diagnosing the cause of complaint, the
carburetor should be carefully removed
from the engine without removing the
fuel from the bowl. The contents of the
bowl may then be examined for
contamination as the carburetor is
disassembled.
1. Remove the air cleaner.
2. Remove the throttle cable or rod
from the throttle lever. Disconnect
the distributor vacuum line, in-line
fuel filter and the choke heat tube at
the carburetor.
3. Disconnect the choke clean air line
from the air horn.
4. Remove the carburetor retaining
nuts; then remove the carburetor.
Remove the carburetor mounting
gasket, spacer (if equipped) and
lower gasket, from the intake
manifold.
Installation
1. Clean the gasket mounting surfaces
of the spacer and carburetor. Place
the spacer between two new gaskets
and position the spacer and gaskets
on the intake manifold. Position the
carburetor on the spacer and gasket
and secure it with the retaining
lockwashers and nuts. To prevent
leakage, distortion or damage to the
carburetor body flange, snug the
nuts; then, alternately tighten each
nut in a criss-cross pattern to the
specified torque.
2. Connect the in-line fuel filter
throttle cable, choke heat tube, and
distributor vacuum line.
3. Connect the choke clean air line to
the air horn.
4. Adjust the engine idle speed, the idle
fuel mixture and anti-stall dashpot
(if so equipped). Install the air
cleaner.
AIR HORN TO MAIN BODY
GASKET
Removal
1. Remove the air cleaner
2. Disconnect the fuel inlet line from
the air horn.
3. Remove the choke clean air pickup
connecting tube from the air horn.
4. Remove the choke control rod
retainer from the automatic choke

lever. Separate the rod from the
lever.
5. Remove the accelerator pump or
spring and washer from the pump
rod. Separate the rod from the lever.
6. Remove the air cleaner anchor
screw and the air horn to main body
attaching screws, and the carburetor
identification tag.
7. Lift the air horn off the fuel bowl.
8. Remove the gasket.
Installation
1. Make sure all holes in the new
gaskets have been properly punched
and that no foreign material has
adhered to the gaskets. Gasket
surfaces must be clean and flat and
free of nicks or burrs.
2. Install the gasket on the carburetor
main body.
3. Carefully position the air horn
assembly over the main body. Guide
the accelerator pump plunger and
the secondary throttle dashpot
piston into their chambers as the air
horn is gently lowered into position.
4. Install the longest of the air horn
attaching screws in the left rear hole.
5. Install the other air horn attaching
screws and the carburetor identification tag.
6. Insert the accelerator pump control
rod into the pump lever. Install the
washer and spring.
7. Insert the choke control rod end into
the automatic choke lever. With
long nose pliers, install the retainer.
8. Connect the fuel inlet line.
9. Connect the choke clean air pickup
and heat tubes.
10. Install the air cleaner.
11. Adjust the idle fuel mixture and
engine curb idle speed.
MAIN AND AUXILIARY
(SUPPLEMENTAL) FUEL INLET
VALVE
Removal
1. Remove the air horn from the main
body of the carburetor.
2. Pull the float pivot pin and remove
the float and lever assembly.
3. Remove the main fuel inlet needle
valve, then use the proper size
screwdriver or jet removal tool to
remove the main and auxiliary valve
seats and gaskets.
Installation
1. Install new gaskets on the valve
seats. Then install the seats in the air
horn.
2. Place the main fuel inlet needle valve
in the valve seat.

ACCELERATOR PUMP
DISCHARGE NEEDLE

POWER VALVE
RETAINER

ACCELERATOR PUMP
BALL CHECK
V1155-A

FIG. 18 Main Body Valves and Jets
Model 4300 4-V
3. Position the float and lever assembly
between the hinge posts and over the
fuel inlet valves, then install the float
pivot pin. The pin must be inserted
from the pump plunger side for selfretention.
4. Install the air horn on the main
body.
5. Adjust the idle fuel mixture and
engine idle speed.
ACCELERATING PUMP, INLET
BALL CHECK, NEEDLE VALVE
AND DISCHARGE CHECK VALVE
DISC
Removal
1. Remove the air horn from the main
body of the carburetor.
2. Remove the spring, washer and the
a c c e l e r a t o r rod from the
accelerating pump lever, then
r e m o v e t h e l e v e r from t h e
accelerating pump piston and
remove the pump assembly from the
air horn.
3. Remove the discharge check valve
retainer with a small hook. Invert
the air horn and allow the check
valve disc to fall into palm of hand.
4. Remove the accelerating pump inlet
ball check retainer with longnose
pliers, then use a magnet to lift the
ball check from the pump well.
5. Pick the accelerator pump discharge
needle from the discharge cavity.
Installation
1. Place the accelerator pump ball
check in the pump inlet hole of the
pump chamber. Install the ball
check retaining ring (Fig. 18).
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2. Insert the discharge check valve disc
into the valve cavity, and install the
valve retainerflushwith the air horn
surface. The cross slot in the
retainer is towards the valve.
3. Place the accelerator pump
discharge needle into the pump
discharge cavity.
4. Insert the accelerator pump piston
in the air horn.
5. Compress the pump plunger spring
and insert accelerator pump arm
into plunger stem.
Line up holes in lever and insert
pivot pin through the specified hole in
lever and the air horn casting. Spread
the pivot pin to secure it in place.
6. Install the air horn on the main
body.
SECONDARY AIR VALVE PLATE
AND/OR METERING RODS
(MODEL 4300-D)
REMOVAL

1. Remove the C-clip from the
secondary air valve plate link at the
damper rod lever. Remove the link
from the damper lever.
2. Remove the two screws retaining the
air valve plate to the air valve plate
shaft. Slide the shaft out of the upper
body.
3. Lift the air valve plate and attached
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AIR VALVE PLATE

METERING = ' -

FIG. 19 Removing Air Valve Plate Model 4300-D Carburetor

metering rods out of the carburetor
(Figure 19).
INSTALLATION

1. Position the metering rods in the
keyed slots of the air valve plate.
2. Lower the valve plate into the
carburetor while guiding the
metering rods into their walls
(Figure 19).

3. Slide the air valve plate shaft into its
upper body bore and install the
screws retaining the plate to the
shaft.
4. Connect the air valve plate link to
the damper rod lever and install the
C-clip.

MAJOR REPAIR OPERATIONS
DISASSEMBLY

To facilitate working on the
carburetor, and to prevent damage to
the throttle plates, install carburetor
legs on the base. If legs are unavailable,
install four 5/16x2 1/2 inch bolts and
8 nuts; install nuts on the bolts, above
and below the carburetor base.
Use a separate container for the
component parts of the various
assemblies to facilitate cleaning,
inspection, and assembly. Refer to Part
24-01 for cleaning and inspection.
The following is a step-by-step
sequence of operations for completely
overhauling the carburetor. However,
certain components of the carburetor
may be serviced without a complete
disassembly of the entire unit.
AIR HORN

1. Remove the fuel inlet line from the
fuel filter.
2. Remove the choke clean air pick up
connecting tube from the air horn.

3. Remove the choke control rod
retainer from the automatic choke
lever. Separate the rod from the
lever.
4. Remove the accelerator pump
spring and washer from the pump
rod. Separate the rod from the lever.
5. Remove the air cleaner anchor
screw and remove the air horn to
fuel bowl attaching screws.
6. Lift the air horn off the main body.
7. Pull the float pivot pin and remove
the float assembly.
8. Using the proper size screw driver or
jet removal tool, remove the main
and auxiliary (supplemental) fuel
inlet valve seats and gaskets.
9. Remove the secondary air valve
lever pivot pin and the rod from the
dampener piston assembly and air
valve plate, then remove the air
valve dampener piston rod and
spring.
10. If it is necessary to remove the
secondary air valve plates or shaft,
remove the air valve plate(s)
attaching screws. Remove the

plates, then slide the shaft out of the
air horn. On Model 4300-D
carburetors, remove the C-clip from
the secondary air valve plate link of
the damper rod lever. Remove the
link from the damper lever. Then
remove the air valve plate retaining
screws. Slide the shaft out of the
body. Lift the air valve plate and
attached metering rods out of the
carburetor.
11. If it is necessary to remove the choke
plate or choke shaft, remove the
staking marks on the choke plate
attaching screws and remove the
screws. If the tips of the screws are
flared excessively, Hie the flared
portion to prevent damage to the
threads in the shaft. Remove the
choke plate, then slide the choke
shaft and lever out of the air horn.
The choke lever is attached to the
shaft with a left hand thread screw.
12. Remove the hot idle compensator
attaching screws, then remove the
compensator (if so equipped).
13. Do not remove the power valve
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vacuum piston assembly unless it is
to be replaced. It is staked in place
in the air horn, and care must be
used to avoid damage to the air horn
casting when relieving the staked
areas.
MAIN BODY.

1. Turn the main body upside down
and catch the accelerating pump
discharge needle (Fig. 18).
2. With a 3/8 deep socket, remove the
power valve from the floor of the
main body fuel bowl.
3. Remove the main metering jets from
the fuel bowl with a jet tool.
4. Using long nose pliers, remove the
accelerating pump inlet check ball
retainer, then turn the main body
over and catch the ball from the
pump well.
THROTTLE BODY

Do not remove the idle mixture limiter
caps or the mixture screws from the
throttle body.
1. Remove the throttle body to main
body screws from the bottom of the
throttle body (Fig. 20) and separate
the two castings.
2. Remove the choke housing cover
s c r e w s , cover, gasket and
thermostatic spring.
3. Remove the choke piston lever
retaining screw, then remove the
piston assembly.
4. Remove the retainers from the
secondary throttle lever to primary
throttle connecting link, then
remove the link.
5. If it is necessary to remove the
throttle plates or shafts from the
throttle body, remove the staking
marks on the throttle plate attaching
screws. Remove the screws and
remove the plates.
6. Remove the nut from the secondary
throttle shaft, then remove the
lockout lever and slide the shaft and
return spring out of the throttle
body.
7. Remove the screw from the primary
throttle shaft and remove the fast
idle lever and adjusting screw. Slide
the throttle shaft and primary
throttle shaft and lever assembly out
of the throttle plate.
8. Remove the primary throttle lever
assembly retainer, then slide the
lever and springs off the shaft.
9. If it is necessary to remove the fast
idle cam or bushing, carefully press
the bushing out of the choke housing
and bushing column. The column
may bend out of alignment or break
without proper support to the
column during bushing removal or
installation. Make sure all holes in

the new gaskets have been properly
punched and that no foreign
material has adhered to the gaskets.
Gasket surfaces must be clean and
flat and free of nicks or burrs. The
carburetor assembly is shown in
Figs. 21 and 22.

24-21-11

THROTTLE BODY
TO MAIN BODY
ATTACHING SCREWS
(6 REQUIRED)

CHOKE HOUSING

SECONDARY
THROTTLE PLATES

PRIMARY THROTTLE
SHAFT AND LEVEiR
ASSEMBLY

IDLE JMITERS

ASSEMBLY
THROTTLE BODY

1. If the throttle plates and shafts are
removed, slide the primary throttle
return spring (coiled clockwise) on
the primary throttle shaft (flat
milled) and slide the shaft into the
primary shaft holes (mixture needle
side of body).
2. Position the primary throttle plates
(smaller diameter) in the primary
bores with the ground flat edge of
the plates facing up and towards the
idle mixture needles. Install the
plate attaching screws snug but not
tight.
3. Rotate the throttle shaft to the
closed position and tap the plate
lightly with the end of a screw driver
handle or similar tool, so that the
plates are properly and fully seated
in the throttle bores (when viewed
with a light behind the plates, little
or no light should be observed).
Tighten the throttle plate screws.
4. Install the secondary throttle lock
out lever.
5. Install the fast idle speed lever and
adjusting screw.
6. If the fast idle cam and bushing were
removed, insert the automatic choke
shaft bushing through the choke
housing. Position the fast idle cam
between the choke housing and
bushing column. Slide the bushing
through the fast idle cam. Press the
bushing in the choke housing and
into the column. Clean the bushing
with a 1/4-inch reamer.
7. Insert the automatic choke shaft and
lever in the bushing.
8. Position the automatic choke piston
in the choke cylinder and the lever
on the automatic choke shaft. Install
the attaching screw.
9. Insert the secondary throttle to
primary throttle connecting rod into
the throttle levers and install
retainers.
M A I N BODY TO THROTTLE BODY

1. Position the main body on a working
surface with the fuel bowl down.
2. Position the main body to throttle
body gasket on the main body.
3. Position the throttle body on the
main body and install the attaching
screws.

VU53-B

FIG. 20 Throttle Body Bottom View

4. Invert the main body and the
throttle body so the fuel bowl is
upward.
5. Install the power valve and main jets
in the main body.
6. Install the choke to throttle lockout
lever.
7. Place the accelerator pump ball
check in the pump inlet hole of the
pump chamber. Install the ball
check retaining ring.
8. Place the accelerator pump
discharge needle into the pump
discharge cavity.
AIR HORN

1. Install the components removed
from the air horn in the following
order:
a. Power valve and gasket.
b. Auxiliary fuel inlet valve and
gasket.
c. Hot idle compensator and gasket
(if so equipped).
2. Assemble the accelerator pump
plunger (Fig. 23) and insert into air
horn.
3. Compress the pump plunger and
insert accelerator pump arm into
plunger stem.
Insert the split pivot pin through the
specified hole in the lever and the air
horn casting.
4. If the choke plate and shaft were
removed, slide the choke shaft
through the holes in the air horn.
Install the choke shaft lever on the
end of the shaft on the automatic
choke side. The lever and shaft are
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ACCELERATOR PUMP LINK-9529
PUMP CONTROL ROD - 9B542.

SCREW-378360-S (2 REQUIRED)

RETAINER-377918-S.
XHOKE PLATE-9545

AIR VALVE DAMPENER LEVER-9H582PIN-9H584.
THUNDERBIRD, p-SCREW-378361-S (2 REQUIRED)
CONTINENTAL, J — H O T IDLE COMPENSATOR
MARK III, |
-9B532
LINCOLN I—GASKET-9B567

SCREW-354098-S (10 REQUIRED) '

LEVEL

CHOKE PLATE SHAFT-9546

AIR VALVE SHAFT-9581
AIR HORN BODY

ACCELERATING PUMP CHECK VALVE DISC-9576
RETAINER-9575
PISTON ASSEMBLY POWER VALVE-9G553 (SERVICE IN 9500 ASSEMBLY)
GASKET-9569 and 9564
ACCELERATING PUMP SPRING RETAINER.
ACCELERATING PUMP SPRING
-9B544
AUXILIARY (SUPPLEMENTAL) VALVE ASSEMBLY-9564

ACCELERATING PUMP PISTON-

ACCELERATING PUMP PISTON CUP-9572FLOAT AND LEVER ASSEMBLY-9550

MAIN BODY GASKET-9561
ACCELERATING PUMP
DISCHARGE BALL AND WEIGHT

POWER VALVE-9G551
BALL CHECK RETAINER-9575
ACCELERATING PUMP INLET BALL CHECK-371350-S

SCREW-353358-S (4 REQUIRED)

MAIN JET-9533
PRIMARY THROTTLE SHAFT
AND LEVER ASSEMBLY-9581

MAIN BODY (SERVICED IN 9510 ASSEMBLY)

SECONARY
THROTTLE
LINK-9C504—,

THROTTLE AUXILIARY LEVER-9A537
SCREW-380808-S
CHOKE CONTROL ROD RETAINER-377918-S (2 REQUIRED))
AUTOMATIC CHOKE SHAFT AND LEVER-9A753
CAM ADJUSTING SCREW•9597
FAST IDLE CAM
CHOKE CONTROL ROD REATINER
377918- (2 REQUIRED)
CHOKE CONTROL ROD -9A599
IDLE LIMITER CAP
IDLE FUEL MIXTURE ADJUSTING SCREW-9541
IDLE FUEL MIXTURE ADJUSTING SPRING-9578

FAST IDLE ADJUSTING LEVER PIN-9579
PISTON AND LEVER ASSEMBLY-9C719
" FAST IDLE LEVER-9538
THERMOSTAT HOUSING GASKET-9871THERMOSTAT HOUSINGTHERMOSTAT HOUSING
RETAINER -9842

FAST IDLE SPEED'
ADJUSTING SCREW-9B538

FIG. 21 Model 4300-A 4-V Carburetor Assembly

LEVER TO CHOKE SHAFT
ATTACHING SCREW-31031-S
and 34937-S
NUT AND WASHER
34079-S and 34803-S

SCREW-31061-S (3 REQUIRED)
V1154-D
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SCREW-378360-S (2 REQUIRED)

PUMP CONTROL ROD - 9B542.
RETAINER-377918-S-

CHOKE PLATE-9545

AIR VALVE DAMPENER LEVER-9H582PIN-9H584
THUNDERBIRD,
RD,
CONTINENTAL,
AL
MARK III
LINCOLN

r-

SCREW-378361-S(2 REQUIRED)
HOT IDLE
COMPENSATOR-9B532
GASKET-9B567
SCREW 43414-S

LINK-9H583

SCREW-353939-S

LEVEL

SCREW-354098-S (10 REQUIRED)
AIR HORN BODY

CHOKE PLATE SHAFT- ?546

ACCELERATING PUMP CHECK VALVE DISC-9576
RETAINER-9575
AIR VALVE
PLATE 9H555

PISTON ASSEMBLY POWER VALVE-9G553 (SERVICE IN 9500 ASSEMBLY)

FLOAT LEVER
SHAFT-9558

GASKET-9569and 9564

A R VALVE SHAFT-958

ACCELERATING PUMP SPRING RETAINER-

AIR VALVE DAMPENER
PISTON AND ROD-9H578

ACCELERATING PUMP SPRING
—9B544

FUEL INLET VALVE
AND SEAT-9569

ACCELERATING PUMP PISTON

AUXILIARY SUPPLEMENTAL) VALVE ASSEMBLY-9564
ACCELERATING PUMP PISTON CUP-9572MAIN BODY GASKET-9561
FLOAT AND LEVER ASSEMBLY-9550
POWER VALVE-9G551
ACCELERATING PUMP
DISCHARGE BALL AND WEIGHT

BALL CHECK RETAINER-9575
ACCELERATING PUMP INLET BALL CHECK-371350-S

SCREW-353358-S (4 REQUIRED)

PRIMARY THROTTLE SHAFT
AND LEVER ASSEMBLY-9581
MAIN BODY (SERVICED IN 9510 ASSEMBLY)
THROTTLE AUXILIARY LEVER-9A537
SECONARY
THROTTLE
LINK-9C504

SCREW-380808-S
THROTTLE BODY
GASKET-9516
CHOKE CONTROL ROD RETAINER-377918-S (2 REQUIRED)
AUTOMATIC CHOKE SHAFT AND LEVER-9A753
CAM ADJUSTING SCREW
1—9597
FAST IDLE CAM
'

PRIMARY THROTTLE
PLATE-9585

CHOKE CONTROL ROD REATINER
377918-S (2 REQUIRED)
CHOKE CONTROL ROD -9A599
IDLE LIM1TER CAP
IDLE FUEL MIXTURE ADJUSTING SCREW-9541
IDLE FUEL MIXTURE ADJUSTING!SPRIN3-9578

IDLE SPEED SCREW
SECONDARY
THROTTLE
PLATE-9585

FAST IDLE ADJUSTING LEVER P1N-9579
PISTON AND LEVER ASSEMBLY-9C719
FAST IDLE LEVER-9538
THERMOSTAT HOUSING GASKET-98719848
THERMOSTAT HOUSING —
THERMOSTAT HOUSING
RETAINER -9842

SECONDARY THROTTLE SHAFT
AND LEVER-9A592
SECONDARY THROTTLE
RETURN SPRING
9B504

PRIMARY THROTTLE

THROTTLE STOP
LEVER-9583
FAST IDLE SPEED ADJUSTING
SCREW-9B538
NUT AND WASHER
34079-S and 34803-S
THROTTLE BODY
AND CHOKE
HOUSING-9518

PIG. 22 Model 4300-D Carburetor Disassembled

LEVER TO CHOKE SHAFT
ATTACHING SCREW-31031-S
and 34937-S

SCREW-31061-S
(3 REQUIRED)
V1536-B
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tapered and the attaching screw has
a left hand thread. Insert the choke
plate into the slot in the choke shaft
and install the plate attaching
screws snug but not tight.
5. Close the choke plate and gently tap
the plate with the end of a screw
driver or a similar tool to properly
position the plate in the air horn.
Tighten and stake the plate
attaching screws.
6. If the air valve plates and shaft were
removed, slide the shaft through the
holes on the secondary side of the air
horn and with the slotted end of the
shaft in the air valve spring
chamber. On model 4300-D
carburetors, install the secondary
metering rods in the keyed slots on
the air valve plate. Lower the air
valve plate into position while
guiding the metering rods into the
air valve wells. Then slide the air
valve shaft into position and install
the air valve plate to the shaft.
On Model 4300-A carburetors,
position the plain air valve plate in the
air horn opening on the underside of the
air horn and adjacent to the spring
chamber.
Install the plate attaching screws
snug but not tight.
Position the other air valve plate in
the air horn opening with the eye
retainer for the air valve control rod
facing upward.
Install the plate attaching screws
snug but not tight.
7. Close the air valve plates and lightly
tap the plates with end of a
screwdriver or similar tool to
properly position the plates in the air
horn.
Tighten and stake the plate
attaching screws. Be sure the plates and
shaft turn freely after assembly.
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B2878-D

FIG. 23 Accelerator Pump in Position on Air Horn

8. Insert fuel inlet needle into the fuel
inlet seat.
9. Position float and lever assembly
between hinge post and over fuel
inlet valves.
Insert the float hinge pin through
the post and float lever. The pin must be
inserted from the pump plunger side for
self-retention.
10. Insert key end of air valve dampener
rod into keyed hole in the air valve
lever.
Slide other end of rod into eye on the
air valve plate.
Position the air valve dampener
lever on the air horn and install split
pivot pin.
11. Insert the air valve dashpot piston
rod through air horn and attach the
rod end to the air valve lever.
12. Insert the accelerating pump bleed
disc into the pump bleed cavity.
13. Set the float level (Refer to In
Vehicle Adjustments and Repairs).
AIR HORN TO MAIN BODY

1. Position the main body to air horn
gasket on the main body.
2. Carefully position the air horn

assembly over the main body. Guide
the accelerator pump plunger and
the secondary throttle dashpot
piston into their chambers as the air
horn is gently lowered into position.
3. Install the other air horn attaching
screws.
4. Insert the key end of accelerator
pump control rod into the keyed
hole in the primary throttle lever.
Insert the other end of the rod into
the pump lever and install the
washer and spring.
5. Insert the choke control rod end into
the automatic choke lever. With
long nose pliers, install the retaining
clip.
6. Check the choke gasket cover
clearance.
7. Install the choke gasket cover and
retainer. Set the cover to the ninety
(90) degree rich position.
8. Check the fast idle cam clearance.
9. R e s e t t h e c h o k e cover to
specifications.
10. Remove the carburetor legs or bolts
from the throttle body.
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PART 24-30 Fuel Pump — Mechanical
Applies To All Models
COMPONENT INDEX
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30-02

Disassembly and Assembly

30-03

Pressure Test

30-02

Removal and Installation

30-02

SPECIFICATIONS
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DESCRIPTION
A single action fuel p u m p is
standard equipment for all vehicle
models.
The fuel pump on the 6-cylinder
engine is mounted on the lower,
leftcenter of the engine cylinder block.
On all V-8 engines, the fuel pump is
mounted on the left-side of the cylinder
front cover. On Pinto 1600 cc engines,
the fuel pump is located on the right side
of the engine (Fig. 3) and is operated by
the camshaft. On the Pinto 2000 cc
engine, the fuel pump is mounted on the
left front of the engine. The pump is
actuated by a rod which is driven by an
eccentric on the auxiliary shaft (Fig. 4).
Refer to Figs. 1, 2 and 3 for views of
the fuel pumps.
A separate in-line fuel filter is used
on all engines. The filter is of onepiece
construction and does not contain a
cleanable filter element.
The fuel pumps are mechanically
actuated by means of the fuel pump
rocker arm and an eccentric on the
camshaft. On Pinto 2000 cc vehicles, the
pump is operated by an actuating rod
driven off the auxiliary shaft.

PLUG
9A360

J&

FUEL PUMP
ASSEMBLY
9350

B 3007-B

FIG 1 Carter Permanently-Sealed
Fuel Pump for 6-Cylinder
Engines

V1431-A

FIG. 3 Fuel Pump—1600 cc Engine

PLUG-9A360

ROCKER ARM-9376

FUEL PUMP
ASSEMBLY
9350

VI430- A

FIG. 4 Fuel Pump—2000 cc Engine
v 1176-C

FIG. 2 Carter Permanently-Sealed
Fuel Pump for V-8 Engines

TESTING
Incorrect fuel pump pressure and
low volume (capacity or flow rate) are
the two most likely fuel pump troubles
that will affect engine performance. Low
pressure will cause a lean mixture and
fuel starvation at high speeds and
excessive pressure will cause high fuel
consumption and carburetor flooding.

Low volume will cause fuel starvation at
high speeds.
To determine that the fuel pump is
in satisfactory operating condition, tests
for both fuel pump pressure and fuel
pump capacity (volume) should be
performed.
The tests are performed with the fuel

pump installed on the engine and the
engine at normal operating temperature
and at idle speed. Before the tests,
make sure the replaceable fuel filter has
been changed within the recommended
maintenance mileage interval. When in
doubt, install a new filter.
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PRESSURE TESTS

Refer to Fuel System Specifications
at the end of this Part and note the fuel
pump pressure and capacity (volume)
design tolerances.
1. Remove the air cleaner assembly.
Disconnect the fuel inlet line or the
fuel filter at the carburetor. Use care
to prevent combustion due to fuel
spillage.
2. Connect a pressure gauge, a
restrictor and aflexiblehose (Fig. 5)
between the fuel filter and the
carburetor.
3. Position the flexible hose and the
r e s t r i c t o r so the fuel can be
discharged into a suitable, graduated
container (Fig. 5).
4. Before taking a pressure reading
operate the engine at the specified
idle rpm and vent the system into the
container by opening the hose
restrictor momentarily.
5. Close the hose restrictor, allow the
pressure to stabilize, and note the
reading.
If the pump pressure is not within
specifications, and the fuel lines and
filter are in satisfactory condition, the
pump is defective and should be
replaced.
If the pump pressure is within
specifications, perform the test for fuel
capacity (volume).
CAPACITY (VOLUME) TEST
With the fuel pump pressure within
specifications, test the capacity (volume)
as follows:
1. Operate the engine at the specified
idle rpm.
2. Open the hose restrictor and allow
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Fuel Outlet Hose
Hose

Restricto
Pressure Gauge

Fuel Container

FIG. 5 Typical Fuel Pump Pressure and Capacity Test Equipment

the fuel to discharge into the
graduated container (Fig. 5) for the
specified time; then close the re
strictor. At least one pint of fuel
should have been discharged within
the specified time limit. If the pump
volume is below specifications,
repeat the test using an auxiliary

fuel supply and a new fuel filter. If
the pump v o l u m e m e e t s
specifications while using the
auxiliary fuel supply, check for a
restriction in the fuel supply from
the tank and for the tank not venting
properly.

REMOVAL AND INSTALLATION
REMOVAL
1. Disconnect the inlet line and the
outlet line at the fuel pump.
2. Remove the fuel pump retaining
screws and remove the pump and
the gasket. Discard the gasket.
INSTALLATION
1. Remove all the gasket material from

the mounting pad and pump. Apply
oil-resistant sealer to both sides of a
new gasket. Position the new gasket
on the pump flange and hold the
pump in position against the
mounting pad. Make sure the
rocker arm or rod is riding on the
camshaft eccentric.
2. Press the pump tight against the
pad, install the retaining screws, and

a l t e r n a t e l y t o r q u e t h e m to
specifications.
Connect the fuel inlet line or hose
(use a new clamp on the hose) and
the outlet line. If a hose is used at the
fuel pump connection, crimp the
retaining clamp securely.
4. Operate the engine and check for
fuel leaks.
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MAJOR REPAIR OPERATIONS
Refer to Part 24-01 for Cleaning and
Inspection procedures.

PIN RETAINING
PLUG

ROCKER
ARM PIN

CARTER PERMANENTLY SEALED
FUEL PUMPS
DISASSEMBLY
The fuel pump assemblies are shown
in Figs. 1 and 2.
1. Scrape away the staking mark and
remove the rocker arm pin retaining
plug as shown in Fig. 6.
2. Release the tension on the rocker
a r m pin by pressing the a r m
downward against the diaphragm
and rocker arm spring pressure or
remove the rocker arm spring and
allow the rocker arm pin to fall out.
If the pin does not come out freely,
tap the fuel pump assembly lightly
on the bench until the pin sticks out
of the bore or remove the pin with
needle nose pliers (Fig. 7). Remove
the rocker arm.
3. Clean and inspect the serviceable
fuel pump component parts. Refer
to Cleaning and Inspection (Part 2401) for the proper procedure.
Replace all worn or damaged parts.

Screwdriver

V 1177-A

FIG. 7 Rocker Arm Pin Removal or
Installation

FIG. 6 Rocker Arm Pin Retaining
Plug Removal

ASSEMBLY

The fuel pump assemblies are shown
in Figs. 1, 2, 3 and 4.
1. Insert the rocker arm spring into the

spring guide bore in the fuel pump
rocker arm cavity.
2. Insert the rocker arm into the cavity
and install it onto the diaphragm
rod, directly below the rod bumper
pad. Position the rocker arm spring
over the spring locater on the rocker
arm or on the anti-force reversal
lever. Align the rocker arm pin holes
and install the rocker arm pin.
Make certain the rocker arm spring
is properly positioned on the spring
locater on the rocker arm or on the
anti-force reversal lever.
3. Install a new rocker arm pin
retaining plug. Stake the plug into
position (Fig. 8).

B1985-C

FIG. 8 Staking the Pin Retaining
Plug

SPECIFICATIONS
FUEL PUMPS
Engine
CID

Minimum Volume

Static Pressure

Eccentric

Flow @ 500 eng.

PSI @ 500 Eng.

Total Lift

RPM

RPM

(Inch)

170.200,240,250

1 Pint/30 Sec.

4.0-6.0

0.290-0.310

1600 CC

1 Pint/38 Sec.

3.5-5.0

0.218-0.224

2000 CC

1 Pint/43 Sec.

3.8-5.0

0.189-0.209

Engine
CID

Minimum Volume

Static Pressure

Eccentric

Flow @ 500 Eng.

PSI @ 500 Eng.

Total Lift

RPM

RPM
5.07.0

400 2-V

(Inch)
n fiQD n 71 n

4.5-6.5
429 4 V

1 Pint/20 Sec.

5.07.0

0.690-0.710

302 2 V
351-C2-and4-V

1 Pmt/20Sec.

5.0-7.0

0.602-0.622
0.770-0.790

351-W2-V

460 Police
460

0 H90-0.910
5.0-7.0
5.0-7.0

TORQUE REQUIREMENTS-FT LBS
Fuel Pump-to-Cylinder Block or Cylinder Front Cover

Four and Six Cylinder 12-15

V-8 20-2-1
CV1255-A
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PART 24-31 Fuel Pump-Electric
COMPONENT INDEX

FUEL PUMP
Description
Removal and Installation

Page

31-01
31-02

COMPONENT INDEX

FUEL PUMP-Cont.
Tests
Current Test
Pressure and Volume Tests

DESCRIPTION
An in-tank electric fuel pump will be
used on 460 CID Police Interceptor
vehicles. The pump delivers fuel to the
carburetor through the vapor separator
which has been redesigned to include an
additional outlet for the fuel line (Fig.
1).
On engine start, current is delivered
to the pump through a special bypass
circuit (Fig. 2). Current passes through
the oil pressure switch to the pump
without passing through a circuit
resistor, delivering full 12-volt cranking
voltage to the pump. When the engine
starts, current will pass through the
circuit resistor, cutting operating
voltage to approximately 8 1/2-10 volts.
This new pump is not overhauled
but serviced as an assembly.

V 1517-A

FIG. 1 Electric Fuel Pump and Vapor
Separator

Page
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24-31-02

FUEL TANK

V 1516-A

FIG. 2 Electric Fuel Pump Schematic

TESTING

CURRENT TEST

1. Disconnect the plug located just
forward of the fuel tank.
2. Using a test light, connect one lead
to the red/brown stripe wire and the
other lead to ground and check for
current.
3. Using a self-powered test light or

ohmmeter, connect one lead to the
black wire and the other lead to
ground.
PRESSURE A N D V O L U M E TESTS

1. To make a pressure test, it is
necessary to have the full 12 volts
delivered to the pump. Connect a
jumper wire across the starter

solenoid with one end attached to
the by-pass circuit pigtail and the
other end attached ahead of the
solenoid.
2. Perform the pressure and volume
tests as detailed in Part 24-30 of this
manual. Pressure should be a
minimum 4 psi, with volume of 1
pint in 20 seconds.

REMOVAL AND INSTALLATION
FUEL P U M P
REMOVAL

1. Disconnect the battery.
2. Disconnect the electrical plug in
front of the fuel tank.
3. Remove the fuel tank straps and
lower the fuel tank.
4. Disconnect the fuel line and the
vapor return line at the vapor
separator assembly. Also disconnect
the electrical plug from the top of
the vapor separator.

5. Rotate the locking collar until it is
free of the fuel tank flange and lift
the vapor separator and fuel pump
out of the tank. Discard the gasket.
6. Disconnect the electrical connector
at the fuel pump. Then, remove the
clamp from the vapor separator
pipe-to-rubber connector and
remove the vapor separator from the
fuel pump (Fig. 1).
7. Remove the clamp retaining the

pump pedestal to the pump and
remove the pedestal.
INSTALLATION

1. Install the pump pedestal on the
pump and install the retaining
clamp.
2. Install the rubber connector on the
fuel pump and install the retaining
clamp. Then, install the rubber
connector and fuel pump on the
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vapor separator tube and install the
clamp.
3. Connect the electrical plug at the
fuel pump.
4. Install a new gasket in fuel tank
flange and insert the vapor separator
and fuel pump assembly into the

return line to the vapor separator.
6. Raise the fuel tank into position and
install the retaining straps.
7. Connect the electrical plug in front
of the fuel tank.
8. Connect the battery.

tank. Be sure the fuel pump body is
not contacting the bottom of the fuel
tank. Rotate the locking collar in the
tank flange until it locks into place.
5. Connect the electrical plug into the
top of the vapor separator. Then,
connect the fuel line and the vapor

SPECIFICATIONS
FUEL PUMPS
Engine
CID

Minimum Volume

Static Pressure

Eccentric

Flow @ 500 eng.

PSI @ 500 Eng.

Total Lift

RPM

RPM

(Inch)

Engine
CIO

Minimum Volume

Static Pressure

Eccentric

Flow @ 500 Eng.

PSI @ 500 Eng.

Total Lift

RPM

RPM

(Inch)

170,200,240,250

1 Pint/30 Sec.

4.0-6.0

0.290-0.310

400 2-V

5.0-7.0

1600 CC

1 Pint/38 Sec.

3.5-5.0

0.218-0.224

429 Police

4.5-6.5

2000 CC

1 Pint/43 Sec.

3.8-5.0

0.189-0.209

429 4 V

5.0-7.0

1 Pint/20 Sec.

0.690-0.710

0.690-0.710

302 2-V
351-C2-and4-V

1 Pint/20 Sec.

5.0-7.0

0.770-0.790

351-W2-V

0.890-0.910

0.602-0.622

460

5.0-7.0

TORQUE REQUIREMENTS-FT LBS
Fuel Pump-to-Cylinder Block or Cylinder Front Cover

Four and Six Cylinder 12-15

V-8 20-24
CV1182-A
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PART 24-41 Air Cleaner — Dry Type
COMPONENT INDEX
AIR CLEANER AND FILTER ELEMENT
Removal and Installation
CLEANING AND INSPECTION (Refer to
Part 24-01)

Page

COMPONENT INDEX

Page

41-01

CRANKCASE VENTILATION FILTER
Removal and Installation
DESCRIPTION

41-02
41-01

DESCRIPTION
All car engines are equipped with
dry type air cleaners with replaceable
filter elements and replaceable
crankcase ventilation filters. The air
cleaner body is mounted on the
carburetor air horn and retained by a
stud in the carburetor body and a wing
nut above the filter cover.

REMOVAL AND INSTALLATION
AIR CLEANER AND FILTER
ELEMENT

Refer to the 1971 Passenger Car
Maintenance and Lubrication Manual
for the air cleaner assembly recom
mended maintenance mileage inter vals.
Removal
1. Disconnect the vacuum hose from
the auxiliary air inlet valve vacuum
control motor (if so equipped).
Disconnect the carbon canister
purge tube.
2. D i s c o n n e c t t h e c r a n k c a s e
ventilation system hose from the air
cleaner or at the valve cover. Loosen
the clamp that secures the exhaust
shroud tube to the air intake duct (if
so equipped).
3. Remove the wing bolt or nut
retaining the air cleaner to the
carburetor. On engines equipped
with vacuum operated duct and
valve assembly, raise the air cleaner
assembly and disconnect the
vacuum source hose at the bi-metal
control valve. Remove the air
cleaner and the air intake duct and
valve assembly from the carburetor
as a unit. On Pinto 1600 cc engines,
also remove the air cleaner inner
element (Fig. 1).

COVER

INNER ELEMENT

AIR CLEANER FILTER

V1622-A

FIG. 1 Air Cleaner Assembly Pinto 1600 cc Engine
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4. Remove the air cleaner cover and
filter element from the air cleaner
body.
5. Inspect the air cleaner-to-carburetor
mounting gasket.
Installation
1. Install a new air cleaner to
carburetor mounting gasket, if
required. On Pinto 1600 cc engines,
position the air cleaner inner
element. On all 2V carburetor
applications, torque the air cleaner
mounting stud to specifictaion.
2. Position the air cleaner and air
intake duct and valve assembly on
the carburetor and shroud tube. On
engines equipped with vacuumoperated duct and valve assembly,
connect the vacuum source hose at
the control valve. Secure the clamp
attaching the shroud to the air duct
(if so equipped).
3. Install a new filter element in the air
cleaner body, if required. If the
word TOP is indicated on the filter
element, make sure the word TOP
faces upward. Make sure the filter
element is properly seated. Install

Install the air cleaner cover and
retaining wing nut or screw. On vehicles
with six cylinder engines be sure the
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FILTER

hump in the air cleaner cover is
installed over the hump in the
c l e a n e r body to p r e v e n t
interference.
4. Connect the crankcase ventilation
system hose to the air cleaner body
or at the valve cover.
5. Connect the vacuum hose to the
vacuum control motor (if so
equipped). Connect the carbon
canister purge tube.
CRANKCASE VENTILATION
FILTER

The crankcase ventilation filter is
shown in Fig. 2.
Removal
1. Disconnect the oil filler cap to air
cleaner hose at the air cleaner.
2. Remove the top of the air cleaner.
3. Remove the crankcase ventilation
filter retainer and remove the filter.
Installation
1. Position the crankcase ventilation
filter in the air cleaner body and
install the retainer.
2. Connect the oil filler cap to air
cleaner hose at the air cleaner.
3. Install the top of the air cleaner.

FILTER PACK
AIR CLEANER

VI408-A

FIG. 2 Crankcase Ventilation Filter
Pack and Hose
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Removal
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RAM AIR INTAKE

DESCRIPTION
The air cleaner duct system is
designed to provide the carburetor with
a i r at a t e m p e r a t u r e a b o v e
approximately 90 degrees F. during
normal operating conditions. All
vehicles have a fresh air inlet tube
leading to the air cleaner to allow
ambient air to enter the system (Fig. 1).
Improper functioning of the duct
and valve system will affect the vehicle
exhaust emission control system and
may result in failure of the vehicle to
meet Federal emission regulations.
Driveability may also be affected.
To determine whether the system is
functioning properly, perform the tests
detailed in this Part.

9A607

V1407-A

3. Remove the duct and valve assembly
from the vehicle.
4. Immerse the duct assembly in water
so that the thermostat capsule is
covered with water.
5. Raise the water temperature to 100
degrees F, allow 5 minutes to
stabilize temperature, and observe
the valve plate position. The correct
position should be in the heat on
position (Fig. 2).
6. Increase the water temperature to
135 degrees F, allowfiveminutes to
stabilize the temperature, and
observe the valve plate. The valve
plate should be in the heat off
position (Fig. 2).
If the valve plate does not meet the

requirements as outlined in steps 5 and
6, and no plate and duct interference is
observed, the duct and valve assembly
should be replaced.

FIG. 1 Fresh Air Inlet—Typical

TESTING

DUCT AND VALVE
ASSEMBLY—TEMPERATURE
OPERATED

A temperature operated duct and
valve assembly (Fig. 2) is used on Pinto.
1. With duct assembly installed on the
vehicle, cold engine, and ambient
t e m p e r a t u r e in the engine
compartment of less than 100
degrees F, the valve plate should be
in the heat on position (Fig. 2).
2. If the plate is not in the heat on
position, check for possible
interference of plate and duct which
would cause the plate to bind in its
given travel. Correct, if interference
is present, by realigning the plate.

DUCT AND VALVE
ASSEMBLY—VACUUM
OPERATED

The vacuum operated duct valve
(Fig. 3) is used on all vehicles except
Pinto.
1. The duct valve should be open when
the engine is off.
2. Start the engine. The valve should
close during engine idle unless the
engine has reached normal
operating temperature. If the engine
is cold and the valve does not close

24-42-02
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CLEANER

HEAT OFF
B3191-A

FIG. 2 Temperature Operated Duct and Valve Assembly in Heat-On and Heat-Off Positions
during idle, check for disconnected
vacuum lines to the vacuum motor
and bi-metal switch. Check the bimetal switch to see that the bleed
valve is seated.
3. Open and close the throttle rapidly.
The valve should open during
throttle opening. If the valve does
not function properly, check for a
binding condition at the valve.
Correct as required.
4. T h e b i - m e t a l switch can be
functionally checked by subjecting
the switch to heated air or removing
and immersing the switch in water
heated to 80 degrees F. Only slight
movement of the bi-metal is
necessary to unseat the bleed valve.
AUXILIARY AIR INLET VALVE
In addition to checking the duct and
valve assembly, the vacuum motor that
is attached to the air cleaner should be
checked for functional operation.
1. Start the engine, observe the vacuum
motor plate. It should be fully closed
(Fig. 4).
2. Disconnect the vacuum hose at the
vacuum motor. The plate should be
in the full-open position.
3. If the positions as described, are not
obtained, check for interference and
alignment of plate and motor rod
and vacuum from the hose at the
vacuum motor (minimum of 15
inches hg.).
If vacuum is not available, check the
hose and connection for leaks.
4. If the vacuum motor plate still
remains in one position, remove the
vacuum motor from the air cleaner,
connect it to another vacuum source
to confirm that vacuum motor is not
operating. If the motor rod does not
move when vacuum is applied, the
motor should be replaced.
5. Reassemble the motor to the air
cleaner and repeat steps 1 and 2.
RAM AIR INTAKE
The Ram Air system (Fig. 5) allows
outside air to be forced through the
functional hood scoop and into the air

BI-METAL SWITCH

1
VACUUM OFF

1
\

VACUUM ON
TO VACUUM SOURCE

TO DUCT VALVE
MOTOR

VI231-A

FIG. 3 Vacuum Operated Duct and Valve Assembly

AUXILIARY AIR INLET VALVE AND
VACUUM MOTOR ASSEMBLY

B3169-B

FIG. 4 Air Cleaner With Auxiliary Air Inlet Valve and Vacuum Motor

24-42-03

cleaner during open throttle or heavy
load conditions. During normal engine
operation, air enters the air cleaner
through the conventional duct and valve
assembly only.
When the intake manifold vacuum
drops to 4 inches Hg (such as during
open throttle or heavy loads), the
vacuum motors, located on the
underside of the hood, open the ram air
valves allowing air to be forced into the
air cleaner directly from the hood air
scoops.
To check the operation of the ram
air valve, the valve should be in the open
position with the engine off, or with the
vacuum hose disconnected. The ram air
valve should be in the closed position
when the engine is operated at curb idle.
If the valve will not fully open or
close, check for damage, valve binding,
vacuum leaks or vacuum line
disconnected. To check the operation of
the vacuum motor alone, connect the
motor to a minimum vacuum of 7 inches
Hg. The motor shaft should move to the
fully withdrawn position. Replace the
vacuum motor if normal operation
cannot be accomplished.
Check the hood-to-air cleaner seal
for all-around contact. Replace the seal,
if distorted.

AIR CLEANER DUCT SYSTEMS
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9654

9A607
376838-52
VI406-A

FIG. 5 Ram Air Cleaner Mustang 351

REMOVAL AND INSTALLATION
DUCT AND VALVE
ASSEMBLY—TEMPERATURE
OPEATED

Removal
1. Remove the hex-head cap screws
that secure the air intake duct and
valve assembly to the air cleaner.
2. Remove the air intake duct and
valve assembly from the engine.
3. If the duct and valve assembly was
removed because of a suspected
temperature malfunction, check the
operation of the thermostat and
valve plate assembly. Refer to the
Air Intake Duct Test for the proper
procedure.
4. If inspection reveals that the valve
plate is sticking or the thermostat is
malfunctioning, remove the
thermostat and valve plate as
follows:
Detach the valve plate tension
spring from the valve plate using

longnose pliers. Loosen the thermostat
locknut and unscrew the thermostat
from the mounting bracket. Grasp the
valve plate and withdraw it from the
duct.
Installation
1. Install the air intake duct and valve
assembly on the shroud tube.
2. Connect the air intake duct and
valve assembly to the air cleaner and
tighten the 2 hex-head retaining cap
screws.
3. If it was necessary to disassemble the
thermostat and air duct and valve,
assemble the unit as follows:
Install the valve plate. Install the
locknut on the thermostat, and screw
the thermostat into the mounting
bracket. Install the valve plate tension
spring on the valve plate and duct.
Check the operation of the
thermostat and air duct assembly. Refer
to the Air Intake Duct Test for the
proper procedure. Tighten the locknut.

4. Install the vacuum override motor
(if applicable) and check for proper
operation.
DUCT AND VALVE
ASSEMBLY—VACUUM
OPERATED

Removal
1. Disconnect the vacuum hose at the
vacuum motor.
2. Remove the hex head cap screws
that secure the air intake duct and
valve assembly to the air cleaner.
3. Remove the duct and valve assembly
from the engine.
Installation
1. Position the duct and valve assembly
to the air cleaner and heat stove
tube. Install the attaching cap
screws.
2. Connect the vacuum line at the
vacuum motor.
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DESCRIPTION AND OPERATION
DESCRIPTION
As a part of the standard fuel
system, all passenger cars are equipped
with fuel evaporative emission control
systems to meet federal requirements in
effect at the time of production.
System control and operation are
accomplished through four separate
basic functions in the system which are:
Fill control vent system. Tank vapor
vent and storage system. Pressure and
Vacuum relief system (fuel cap). Fuel
Vapor Return System.
FILL CONTROL VENT SYSTEM

Fill limiting is accomplished
through fill neck configuration and/or
internal vent lines within the fill neck
and tank. The vent system is designed to
permit an approximate 10-12 percent
volume air space when the tank is filled
to capacity. This air space provides for
thermal expansion of fuel as well as an
aid to the in-tank vapor vent system.
VAPOR VENT SYSTEM

In-Tank Venting

This sytem provides a vapor space
above the gasoline surface in the fuel
tank. This area is sufficient to permit
adequate breathing space for the tank
vapor separator assembly under all
static and most dynamic conditions.
Horizontally mounted tanks accomplish
this by a raised mounting section for the
vapor separator assembly that is
centrally located on the upper surface of
the tank. Vertically mounted tanks use a

centrally mounted vapor separator
assembly on the uppermost surface of
the fuel tank.

FROM TANK
VAPOR SEPARATOR

Tank Vapor Separator (Orifice)
Assembly

The orificed tank vapor separator
(Fig. 6) assembly is filled with a foam
material that acts as a multiple baffle
system to separate raw fuel and vapor
and retard raw fuel entrance into the
vapor line. This assembly mounts
directly to the fuel tank using the same
type cam lock ring as the fuel sending
unit.
On Torino and Montego station
wagons the vapor separator is a plastic
90 degree elbow. This assembly mounts
in a rubber flange on top of the fuel tank.
The assembly is removed or installed in
the same manner that a PCV valve is
removed or installed.
On Ford and Mercury Police
Interceptor models, an in-tank electric
fuel pump is used. The vapor separator
and fuel pump is a combined assembly.
The entire assembly is retained by the
cam lock ring.
CARBON CANISTER

Fuel tank vapor separated by the
orificed vapor separator is stored in a
carbon-filled canister located in the
engine conpartment.
The 1973 canister (Fig. 1) is larger
than that used on previous models and
must not be replaced by a smaller size
canister.

\
CANISTER
V1619-A

FIG. 1 1973 Canister

PRESSURE AND VACUUM RELIEF
SYSTEM

Sealed Fill Cap

The fill cap is a sealed cap with a
built in pressure-vacuum relief valve.
Fuel system vacuum relief is provided
after 1/4 psi and pressure relief beyond
3/4-1 1/4 psi. Under normal operating
conditions, the fill cap operates as a
check valve allowing air to enter the
tank as gasoline is used while preventing
vapors from escaping the tank through
the cap.
FUEL VAPOR RETURN SYSTEM

A fuel vapor return system has been
added to certain engines to reduce the
amount of fuel vapor entering the
carburetor.

24-50-02

The system consists of a fuel vapor
separator installed in the fuel supply
tube between the pump and carburetor
and a one-piece vapor return line from
the separator to the fuel tank (Figs. 2
and 3). Fuel vapors are collected in the
separator and routed to the fuel tank
where they recondense or are contained
by the evaporative emission control
system.
OPERATION

Fuel vapors trapped in the sealed
fuel tank are vented through the orificed
vapor separator assembly in the top of
the tank. The vapors leave the separator
assembly through a single vapor line and
continue to the carbon canister in the
engine compartment for storage until
such time as they are purged to the
engine by means of a tube connected to
the air cleaner.

FUEL TANKS AND LINES

Vapor generated in the fuel supply
line by high engine compartment
temperatures is continuously vented
back to the fuel tank. This action
prevents engine surging from unwanted
fuel enrichment and assists in
hydrocarbon emission control.

24-50-02

RETURN LINE'

0.060 INCH
ORIFICE

V1618-A

-«

TO CARBURETOR

FIG. 3 Fuel Line Connections At
Sender Unit

FIG. 2 Supply Line Vapor Separator

DIAGNOSIS
Locating obvious defects such as
physical damage, leaks, and missing
items continues to be the major
diagnosis problem for emission system
malfunctions. Fill cap damage or
contamination that renders the pressure-vacuum valve inoperative may
result in deformation of the tank. Care
should always be exercised to be sure
that a proper fill cap (in working order)
is used.

REMOVAL AND INSTALLATION
All component parts of the fuel
system are serviced by a simple nut, bolt,
or screw part removal/installation.
Sequential step procedures are
unnecessary. Removing the orificed
tank vapor separator assembly is done
by using the same tool and procedure
that is used for removal of fuel sending
units.

MAJOR REPAIR OPERATIONS
TANKS

FUEL LINES

Fuel emission type fuel tanks do not
require special repair procedures and
may be cleaned and/or repaired using
standard procedures for steel fuel tanks.
The orificed vapor separator assembly
should be replaced if found to be
damaged or inoperative.

Repair
With the exception of the pump-tocarburetor fuel supply tubes (Fig. 4), the
various fuel lines are not serviced as
assemblies. They must be cut, squared
and formed out of rolls of fuel system
service tubing and hose material

available at dealerships.
A damaged section of tubing longer
than 12 inches can be cut out of the
existing line and replaced by a
comparable service tubing section,
spliced into the line by means of
connecting hoses and retaining clamps.
A damaged section of tubing shorter
than 12 inches can be cut out of the line
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TO CARBURETOR

VAPOR SEPARATOR
TO FUEL TANK

TUBE
V1621-A

FIG. 4 Fuel Supply Tube Assembly

and replaced by a length of service hose
and two r e t a i n i n g c l a m p s . All
replacement hoses must be cut to a
length that will assure proper clamp
retention beyond the flared ends of the
connecting tubing.
Removal
1. Drain the fuel from the tank.
2. Disconnect the line at the fuel gauge
sender unit and the fuel pump.
Remove the lines from the holding
clips along the underbody. Remove
all damaged hose sections and tube
sections.

V 1180-A

FIG. 5 Fuel Line Tube Die

Installation
1. Cut a new section of tubing to
approximately the same length as
the section to be replaced. Allow
extra length for flaring the ends of
the tubing. Square the ends of the
cut tubing with a file.
2. Ream the inside edges of the cut
tubing with the reamer blade on the
tube cutter. Be sure metal chips are
removed from inside the tube(s).
Flare the ends of the cut tubing, as
required, with a standard tube
flaring kit and tool (Fig. 5).

3. Bend the tube section to conform to
the contour of the original tube. Cut
an ample-length of hose to form a
coupling between the flared ends of
the fuel lines. Connect the hose
couplings to the tubing and install
the retaining clamps.
4. Position the lines in the underbody
clips and tighten the clips. Connect
the line to the fuel gauge sender unit
and the fuel pump. Fill the tank and
check for leaks.
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FIG. 6 Fuel Vapor Separator
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FIG. 7 Fuel and Vapor Emission Control Systems—Comet and Maverick
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FIG. 9 Fuel and Vapor Emission Control Systems—Ranchero
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FIG. 11 Fuel and Vapor Emission Control Systems—Torino, Montego Station Wagons
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FIG. 12 Fuel and Vapor Emission Control Systems—Ford, Mercury and Meteor
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FIG. 13 Fuel and Vapor Emission Control Systems—Ford, Mercury and Meteor Station Wagon
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FIG. 14 Fuel and Vapor Emission Control System—Lincoln Continental
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FIG. 15 Fuel and Vapor Emission Control System—Pinto
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SPECIFICATIONS

FUEL TANK CAPACITIES
Gallons

Car Model
U.S. Measure

Car Model

Imperial Measure

U. S. Measure

Gallons
Imperial Measure

Comet, Maverick

15

12.5

Montego Cars

22.5

18.7

Cougar

19.5

16.2

Montego Station Wagons

20.5

17.1
16.2

Ford, Mercury, Meteor Cars

22

18.7

Mustang

19.5

Ford, Mercury, Meteor Station Wagons

21

17.5

Ranchero

22.5

18.7

Lincoln Continental
Mark IV

22

18.3

Thunderbird

22.5

18.7

22.5

18.7

Torino Cars

22.5

18.7

Pinto

11

Torino Station Wagons

20.5

17.1

Pinto Station Wagon

12

9.1
10

CV1114-C
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PART 24-51 Fuel Filter
DESCRIPTION
The in-line fuel filters used on all
engines are of one-piece construction
and cannot be cleaned. Inside the filter
is a magnetic washer to trap metallic
particles which might be present in the
fuel. Replace the filter at the specified
service interval or if it becomes clogged
or restricted.

REMOVAL AND INSTALLATION
ALL EXCEPT PINTO

Installation

PINTO

1. Install a new clamp on the inlet hose
and connect the hose to the filter.
Screw the filter into the carburetor
inlet port. Tighten the filter.
2. Position the fuel line hose clamp and
crimp the clamp securely.
3. Start the engine and check for fuel
leaks.

Removal
1. Remove the two clamps securing the
filter in the fuel line.
2. Disconnect the filter and discard it.
Installation
1. Install a new filter in the fuel line.
2. Install the pinch type clamps to
secure the filter to the fuel line.
Crimp the clamps, using crimping

FUEL FILTER

Removal
1. Remove the air cleaner.
2. Loosen the retaining clamp securing
the fuel inlet hose to the fuel filter.
3. Unscrew the fuel filter from the
carburetor. Disconnect the fuel filter
from the hose and discard the
retaining clamp.
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24-60-01

THROTTLE LINKAGE

PART 24-60 Throttle linkage
•52

I

COMPONENT INDEX

•a

ACCELERATOR CABLE
Installation

60-01

Removal

60-01

ACCELERATOR CABLE
BRACKET
Installation
60-01
Removal

60-01

ACCELERATOR PEDAL
Installation

60-01

Removal

60-01

DOWNSHIFT LINKAGE
Adjustment

60-07 60-03 60-03 60-07 60-05
60-01 60-09 60-09 60-09 60-06 60-08 60-04 60-04 60-08 60-06 60-11 60-10 60-10 60-02

Numbers in the vertical column show page location

ADJUSTMENTS
DOWNSHIFT
LINKAGE—AUTOMATIC
TRANSMISSION
ALL MODELS

Adjustment instructions are given
on the illustrations, Figs. 1 through 10.
ACCELERATOR CABLE
ALL MODELS

Removal
1. Refer to the applicable illustration.
2. Disconnect the accelerator cable at
the carburetor throttle lever.
3. Disconnect the cable-attaching
screw from the engine bracket.
4. Using a suitable tool, pop the
accelerator cable bushing out of the
accelerator pedal arm.
5. Remove the screws attaching the
cable to the dash panel.
6. Remove the cable from the dash
panel.
Installation
1. Position the cable end through the
dash panel and install the attaching
screws.
2. Install the cable to the engine

mounting bracket with one screw.
3. Connect the cable to the carburetor
throttle lever.
4. Press the pop-in bushing on the
accelerator cable into the accelerator
pedal arm.
ACCELERATOR CABLE
MOUNTING BRACKET
ALL MODELS

Removal
1. Remove the accelerator cable
mounting bolt. Remove the cable
from the bracket.
2. Remove the bolts securing the
accelerator cable mounting bracket
to the engine.
Installation

1. Install the accelerator cable
mounting bracket on the engine and
torque the attaching bolts to
specification.
ACCELERATOR PEDAL
ASSEMBLY
ALL MODELS
Removal

1. Using a suitable tool, pop the

accelerator cable bushing out of the
accelerator pedal arm.
2. Remove the two nuts attaching the
accelerator pedal assembly to the
floor.
3. If the vehicle is equipped with a
pedal pad cover, uncrimp the pedal
pad cover and remove from the
pedal.
Installation
1. Install the pedal pad cover, if so
equipped, and carefully crimp the
retaining tabs.
2. Position the pedal assembly on the
two mounting studs and install the
two attaching nuts. Torque to
specifications.
3. Install the pop-in cable bushing in
the accelerator pedal arm.

ACCELERATOR CABLE

KICKDOWN ADJUSTMENT SCREW

THROTTLE SHAFT
9C715

10-15 FT-LB

VIEW Y
2000CC ENGINE
WITH AUTOMATIC TRANSMISSION

VIEW Y
2000CC ENGINE
WITH MANUAL TRANSMISSION

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE
"THROUGH DETENT" STOP ADJUST THE KICKDOWN
ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
BtTWbEN SCREW AND THROTTLE ARM.
B. RETURN SYSTEM TO IDLE-NEUTRAL.
V 1603-A

FIG. 1 Throttle And Downshift Linkage—Pinto

VIEW Z
KICKDOWN ADJUSTING SCREW
KICKDOWN ADJUSTING SCREW

KICKDOWN ROD7A186

BRACKET 9728

15-25 FT-LB
VIEW Z
AUTOMATIC TRANSMISSION
SAME AS STANDARD EXCEPT AS SHOWN

200 CID ENGINE
SPRING 7B146

OTHERWISE SAME AS MAIN VIEW

CABLE ASSEMBLY 9A758

PEDAL AND SHAFT
ASSEMBLY 9276

•12 FT-LB

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AG AINST THE

INSTALLATION FOR
STANDARD TRANSMISSION

PEDAL PIVOT
SPRING 9C804

"THROUGH DETENT" STOP, ADJUST THE KICKDOWN
ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
BETWEEN SCREW AND THROTTLE ARM.
B. RELEASE CARBURETOR AND TRANSMISSION LEVERS TO
FREE POSITION.

V 1604-A

FIG. 2 TKrottle And Downshift I'mkxtgt—Maverick

And Coinet 6 Cyl.

K»

10-15 FT-LB
KICK DOWN ROD
7A186

VIEW Z

SPRING7B146
VIEW IN CIRCLE V

o

VIEW Z

i

CABLE ASSEMBLY
9A758

VIEW Y

PEDAL PIVOT
SPRING 9C804

PEDAL AND
SHAFT ASSEMBLY
9726

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE

K>

"THROUGH DETENT" STOP, ADJUST THE KICKDOWN
BETWEEN SCREW AND THROTTLE ARM.
B. RELEASE CARUBRETOR AND TRANSMISSION LEVERS TO
FREE POSITIONS.

V 1605-A

VIEWY

FIG. 3 Throttle And Downshift Linkage—Maverick And Comet 8 Cyl.

VIEW W
VIEW X
VIEW X

LOCKNUT

KICKDOWN ROD7A186

KICKDOWN ADJUSTING SCREW

SPRING 7B146
FRONT
15-25 FT-LB
VIEW W

AUTOMATIC TRANSMISSION
SAME AS STANDARD EXCEPT AS SHOWN
CABLE 9A758

VIEW Z

FRONT

VIEW Z

PEDAL PIVOT
SPRING
9C804

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURTOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD IN DOWNWARD AGAINST THE
"THROUGH DETENT" STOP, ADJUST THE KICKDOWN
ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
BETWEEN SCREW HEAD AND THROTTLE ARM.
B. RELEASE CARBURETOR AND TRANSMISSION LEVERS TO
FREE POSITIONS.
C. TIGHTEN LOCK NUT ON ADJUSTMENT SCREW.
V 1606-A

FIG. 4 Throttle And Downshift Linkage—Mustang 6 Cyl.

FT-LB

351 ENGINE INSTALLATION
VIEW Z
VIEW IN CIRCLE V

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE
"THROUGH DETENT" STOP, ADJUST THE KICKDOWN
ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
BETWEEN SCREW AND THROTTLE ARM.
B. RELEASE CARBURETOR AND TRANSMISSION LEVERS TO

5O

FREE POSITION.

o

I
9B870

PEDAL PIVOT SPRING
9C804

V 1607-A

FIG. 5 Throttle And Downshift Linkage—Mustang And Cougar 8 Cyl.

VIEW W
b

AUTOMATIC TRANSMISSION
SHIFT CABLE
76395

KICKDOWN ROD
7A186

4-6 FT-LB
AUTOMATIC TRANSMISSION
SAME AS STANDARD EXCEPT AS SHOWN

VIEW V
TO

O

VIEW V
VIEW X
PEDAL AND SHAFT ASSEMBLY
9726

9B870

FRONT

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE

PEDAL PIVOT SPRING
9C804

"THROUGH DETENT" STOP, ADJUST THE KICKDOWN
ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
BETWEEN SCREW HEAD AND THROTTLE ARM. LOCK
IN POSITION WITH LOCK NUT.
B. RETURN SYSTEM TO IDLE-NEUTRAL.

FIG. 6 Throttle And Downshift Linkage—Torino and Montego 6 Cyl.

V1608-A

9B870
•10-15 FT-LB

PEDAL 9726

10-15 FT-LB

400 INSTALLATION
10-15 FT-LB

PEDAL PIVOT
SPRING
9C804

4-6 FT-LB

Q
VIEW V

VIEW Y

429-4V INSTALLATION
VIEW Z

351 INSTALLATION
302 INSTALLATION
VIEW Z

AUTOMATIC TRANSMISSION

CABLE 9A758

SHIFT CABLE
76395

PEDAL AND SHAFT
ASSEMBLY
9726
VIEW V

INSTALLATION FOR AUTOMATIC TRANSMISSION
SAME AS STANDARD EXCEPT AS SHOWN

VIEW Y
STANDARD TRANSMISSION

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ADJUSTING

KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE
"THROUGH DETENT" STOP, ADJUST THE KiCKDOWN

CREW

ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
VIEW m CIRCLE X

tit I WfctN bCktW AND IHkOI I L t AKM.
B. RELEASE CARBURETOR AND TRANSMISSION LEVERS TO

VIEW IN CIRCLE W

FREE POSITIONS.
V 1609-A

FIG. 7 Throttle And Downshift Linkage—Torino And Montego 8 Cyl.

10-15 FT-LB

10-15 FT-LB

BRACKET
9728

400 INSTALLATION
VIEW U
351 INSTALLATION
VIEW U

TYPICAL ALL ENGINES
VIEW S

VIEW T
10-15 FT-LB

3O

O

KICKDOWN
ADJUSTING
SCREW

VIEW Z
KICK-DOWN CONTROL ADJUSTMENT
A. WITH THE CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE
"THROUGH DETENT" STOP, ADJUST THE KICKDOWN LEVER

K>

ADJUSTING SCREW ON CARBURETOR TO OBTAIN .01 TO .08
CLEARANCE BETWEEN ADJUSTING SCREW AND THROTTLE ARM
SHAFT LEVER TAB.
B. RETURN SYSTEM TO IDLE-NEUTRAL

FIG. 8 Throttle And Downshift Linkage—Ford and Mercury

V 1610-A

TO

4-6 FT-LB
VIEW Z

KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE
"THROUGH DETFNT" STOP, AD JUST THF KITKOOWN

VIEW IN CIRCLE V

ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
BETWEEN SCREW AND THROTTLE ARM.
B. RETURN SYSTEM TO IDLE-NEUTRAL.

FIG. 9 Throttle And Downshift Linkage—Thunderbird And Mark IV

V 1611-A

3

10-25 FT-LB

VIEW Z

VIEW Y

-12 FT-LB

VIEW V

KICKDOWN ROD
7A186
VIEW Y

TO

o

VIEW Z

VIEW X

z

PEDAL AND
SHAFT ASSEMBLY
9726

m

VIEW X
KICK-DOWN CONTROL ADJUSTMENT
A. WITH CARBURETOR HELD AT W.O.T. POSITION AND THE
KICKDOWN ROD 7A186 HELD DOWNWARD AGAINST THE
"THROUGH DETENT" STOP, ADJUST THE KICKDOWN
ADJUSTING SCREW TO OBTAIN .01 TO .08 CLEARANCE
BETWEEN SCREW AND THROTTLE ARM.
B. RETURN SYSTEM TO IDLE-NEUTRAL.

FIG. 10 Throttle And Downshift Linkage—Lincoln Continental

V 1612-A
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PART 26-01 General Exhaust System Service
This part covers the general exhaust
system, adjustments and repair
procedures.
Always refer to the Master Parts
C a t a l o g for p a r t s usage and
interchangeability before replacing a
component part of the exhaust system.
The exhaust system must be free of
leaks, binding, grounding and excessive
vibrations.
These conditions are usually caused
by loose, broken or misaligned clamps,

brackets or pipes. If any of these
conditions exist, check the exhaust
system components and alignment.
Adjust or replace as necessary to
maintain the specified clearances (refer
to the illustrations in each part).
Brackets, clamps and insulators
should be replaced if they are damaged
or badly corroded. Do not attempt to
repair these parts.
Inspect the inlet pipe(s), outlet
pipe(s), resonator(s) and muffler(s) for

cracked joints, broken welds and
corrosion damage that would result in a
leaking exhaust system. Inspect the
clamps, brackets and insulators for
cracks and stripped or badly corroded
bolt threads. When pipe clamp(s) are
loosened and/or removed to replace a
pipe, muffler or resonator, replace the
clamp(s) if there is resonable doubt that
its service life is limited.

DESCRIPTION AND APPLICATION
Figure 1 lists the various exhaust
system applications.
SINGLE EXHAUST SYSTEMS

The single exhaust system in a
vehicle with a four cylinder engine
consists of an exhaust manifold inlet
pipe and a muffler and inlet pipe

extension. Refer to Part 26-02, FourCylinder Engine Single Exhaust System.
The single exhaust system in a
vehicle with a six cylinder engine is the
same as that for the four-cylinder engine
Refer to Part 26-10 for replacement
procedures.
The single exhaust system for a V-8
engine can be equipped with or without

a resonator. Refer to Part 26-20 for
replacement procedures.
DUAL EXHAUST SYSTEMS

Dual exhaust systems for use with
the V-8 engines do not use a resonator.
Refer to Part 26-22 for replacement
procedures.
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EXHAUST SYSTEM
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1973 PASSENGER CAR EXHAUST SYSTEM
Car Line

Engine
Cyl.

Pinto

4

Maverick

6

& Comet

Mustang

V8
6

V8

6

CIO
98
122
200
250

302
250
302
351

250
302

IV
1V

Montego

V8

Single

4VH0

Sedan

Dual

4V

Sedan

Dual

429

4V

460 P.I.

4V

2V

V8

V8

Lincoln

V8

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Single

2V(W)

Thunderbird &
Mark IV

26-10

Sedan

351

Mercury

No©

Sedan

2V

429

4V

460

4V

460 P.I.

4V

429
460
460

4V
4V
4V

Sedan & Hardtop

Single

Station Wagon & Ranchero

Single

Sedan & Hardtop

Single

Station Wagon & Ranchero

Single

Sedan & Hardtop

Single

Station Wagon & Ranchero

Single

Sedan & Hardtop

Dual

Ranchero

Dual

Sedan & Hardtop

Single

Station Wagon & Ranchero

Single

Sedan & Hardtop

Single

Station Wagon & Ranchero

Single

Sedan

Dual

Sedan

Single

Station Wagon

Single

Sedan

Single

Station Wagon

Single

Sedan

Single

Station Wagon

Single

Sedan

Single

Station Wagon

Single

Sedan

Single

Station Wagon

Single

Station Wagon (Police)

Single

Sedan (Police)

Manual Parts

Single
Single

2V

Reference Shop

26-02

Single

IV

Remarks

No

Sedan

4VCJ

400

Sedan

Resonator

Single

Sedan

2V(C)

Ford &

Sedan & Station Wagon

IV
2V
2V

351

400

Sedan

Type
System

2V

2V
Torino &

Models

Carb.

Dual

Thunderbird Sedan

Single

Mark IV & Thunderbird Sedan

Single

Lincoln Continental

Single

Yes
Yes
Yes

26-20
Mustang Only

26-10

Mustang Only

26-20
26-20

Mustang Only

26-22

Mustang, Cougar & Mach 1

26-22
26-10

Torino Only

26-10
26-20
26-20
26-23
26-23
26-22
26-22
26-20

Flared Tip in System

26-20

Diffuser in System

26-20

Flared Tip in System

26-20
26-22
26-20
26-20

Ford Only

26-20

Ford Only

26-20
26-20
26-20

Ford Only

26-2 :i

Ford Only

26-2C

Mercury Only

26-21

Mercury Only

26-2C

Ford, Mercury

26-2C

Ford, Mercury

26-22
26-2C
26-20
26-20

©Exception: Resonator used with luxury decor option.

CU1181-B

FIG. 1 Exhaust System Applications
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PART 26-02 Four-Cylinder Engine
Single Exhaust System
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Description
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Specifications
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Specifications
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DESCRIPTION
The Pinto uses a single exhaust
system. The original system consists of
muffler inlet pipe and a muffler and inlet
pipe assembly. The 1600 cc muffler inlet
pipe is attached to the left side of the
engine. The 2000 cc engine muffler inlet
pipe is attached on the right.
Replacement pipes for both engines will
consist of a muffler inlet pipe and a
muffler intermediate pipe (Figs. 1 and
2).

REMOVAL AND INSTALLATION
The exhaust system for the 1600 cc
and 2000 cc engines is shown in Fig. 1
and 2.
MUFFLER INLET PIPE

Removal
1. Raise the vehicle.
2. Remove the clamp that attaches the
muffler inlet pipe to the flywheel
housing bracket.
3. Support the muffler inlet pipe with
soft wire and remove the inlet-pipe
to muffler and inlet-pipe assembly
clamp (original installation only).
4. Remove the attaching nuts securing
the inlet pipe to the exhaust
manifold and remove the inlet pipe.
5. Discard the gasket and replace any
damaged parts.
Installation
1. Clean the exhaust manifold outlet
seat.
2. Place a new gasket on the inlet pipe
flange. Insert the inlet pipe in the
muffler inlet pipe (original muffler
and pipe) or intermediate pipe.
Install, but do not tighten the clamp.

3. Position the muffler inlet pipe to the
manifold flange and loosely install
the attaching nuts.
4. Loosely install the clamp that
attaches the muffler inlet pipe to the
engine flywheel housing bracket.
Remove the soft wire support.
5. Align the exhaust system to conform
to the clearance specifications (Figs.
1 and 2). Starting from the front of
the system, torque all nuts and bolts
to specifications (Section 9 in this
Part).
6. Check the exhaust system for leaks
and lower the vehicle.
MUFFLER AND PIPE ASSEMBLY

Removal
1. Raise the vehicle by supporting the
frame to permit the rear axle
assembly to drop the full extent of its
travel.
2. Loosen and remove the inlet-pipe to
muffler pipe clamp. Support the
inlet pipe with soft wire.
3. Remove the bolts attaching the
muffler pipe and muffler (and outlet
pipe on station wagon) to the front

and rear hangers. Slide the muffler
and pipe assembly rearward to
disconnect it from the inlet pipe and
remove it from the vehicle.
4. Replace any damaged or badly
rusted parts.
Installation
1. Place the muffler intermediate pipe
in position on the muffler inlet pipe.
Position the muffler on the
intermediate pipe and loosely
install the clamp.
2. Install the muffler front and rear
hangers (and outlet pipe hanger on
station wagons) (Fig.l). Remove the
soft wire support.
3. Align the exhaust system to conform
to the clearance specifications
shown in Fig. 1 and tighten the inletpipe to muffler intermediate pipe
clamp to specification.
4. Check the exhaust system for leaks
and lower the vehicle.

CROSSMEMBER BRACKET.

TIGHTEN CLAMP NUTS ALTERNATELY AND
EVENLY TOMAINTAIN TORQUE OF
36-48 F T - L B

EXHAUST MANIFOLD
CROSSMEMBER BRACKET
STUD MUST BE FULLY
INSTALLED TO SHOULDER
OF STUD-SHORT END

FRONT FLOOR PAN

~f

3/4"
FRONT FLOOR PAN

13/16
THIS LINE MUST BE HORIZONTAL

1 5/8"

VIEW X
INLET PIPE - 5246
#3 CROSSMEMBER
GASKET-9451
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INLET PIPE
1600CC ENGINE
SECTION A

2000CC ENGINE
SECTION A

INLET PIPE- 5246
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MUFFLER
VIEWV
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MUFFLER-5230
VIEW V

INLET PIPE
1600CC ENGINE-5246
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U-BOLT MUST BE IN A HORIZONTAL POSITION.

TIGHTEN CLAMP NUTS ALTERNATELY AND
EVENLY TO MAINTAIN TORQUE OF 18-26 FT-LB.
U-BOLT MUST BE IN A HORIZONTAL POSITION.

BRACKET MUST BE
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TOWARD REAR
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ENGINE
INSTALLATION

FOR 2000CC ENGINE ONLY
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FIG. 1 Four-Cylinder Single Exhaust System—Pinto

MUST BE FULLY INSTALLED
TO SHOULDER OF STUD

TIGHTEN CLAMP NUTS
ALTERNATELY AND EVENLY
TO MAINTAIN TORQUE OF
36-48 FT-LB

CROSSMEMBER BRACKET

THIS LINE MUST BE HORIZONTAL

INLET PIPE
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TIGHTEN NUTS ALTERNATELY
TO MAINTAIN TORQUE OF 25-35
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EVENLY TO EXHAUST MANIFOLD
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ALTERNATELY AND
EVENLY TO
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VIEW V
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FIG. 2 Four-Cylinder Single Exhaust System-Pinto Station Wagon
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SPECIFICATIONS

FOUR CYLINDER ENGINE SINGLE EXHAUST SYSTEM
Component
Manifold Inlet Pipe to Manifold - Nut

Ft-Lbs
Torque
25-35

36-48

Manifold Inlet Pioe to Transmission Bell Housing
Support Bracket - Clamp

108

Muffler, Muffler Outlet, Muffler Output Pipe, Resonator
Outlet Rear Support and Insulator Assembly to Frame
Member or Floor Pan - Screws

18-26

In-Lbs
Torque

Muffler Inlet Pipe Bracket Insulator to Body Floor Pan
Mounting Pad or Body Pinion Bumper Bracket - Screws

Manifold Inlet Pipe to Muffler Inlet Pipe or Resonator
Inlet Pipe - Clamp

Component

Muffler Inlet Pipe Bracket to Insulator - Screws

108
108
CU1131-C
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SIX-CYLINDER SINGLE EXHAUST SYSTEM

Maverick

Montego

Mustang

Applies Only to Models Indicated

Comet

COMPONENT INDEX

Torino

All Models

PART 26-10 Six Cylinder Engine
Single Exhaust System

10-04

10-01

10-01

10-04

10-01

10-04

10-04

10-04

10-04

10-04

INLET PIPES- EXHAUST MANIFOLD
Description

10-01

Removal and Installation

10-01

Specifications

10-09

MUFFLER AND PIPE ASSEMBLIES
Description

10-01

Removal and Installation

10-04

Specifications

10-09

A page number indicates that the item is for the vehicle(s) listed at the head of the column.

DESCRIPTION
The Maverick, Comet, Mustang,
Torino, Montego and Ford with 6
cylinder engines have basically the same
single muffler exhaust system. The
Maverick, Comet and Mustang have a
muffler inlet pipe connecting to the
muffler intermediate pipe. For service
replacement, all factory installed muffler
and pipe assemblies for 6 cylinder
engines are serviced as individual
components. Refer to the Master Parts
Catalog for information on the available
service assemblies.

REMOVAL AND INSTALLATION
The replacement procedures given
apply to all vehicle models unless
otherwise noted. Typical exhaust
systems for the various vehicle models
are shown in Figs. 1 through 5.

MUSTANG

(original installation only) or
intermediate pipe.
Remove the attaching nuts securing
the inlet pipe to the exhaust
manifold flange and remove the
pipe.
6. Clean the gasket surface of the
exhaust manifold flange.
7. Discard the gasket and replace any
damaged parts.

Removal
1. Raise the vehicle.
2. Remove the muffler inlet pipe clamp
from the rear of the pipe.
3. Remove the nuts securing the inlet
pipe to the transmission exhaust
pipe support bracket (if so
equipped).
4. Separate the muffler inlet pipe from
the muffler and pipe assembly

Installation
1. Place a new gasket on the exhaust
manifold inlet pipe flange.
2. Insert the inlet pipe into the muffler
and pipe assembly (original
installation only) or intermediate
pipe. Make sure that the tab on the
inlet pipe engages the slot on the
muffler or intermediate pipe.

EXHAUST MANIFOLD INLET
PIPES

3. Position the inlet pipe to the
manifold flange and install, but do
not tighten the two attaching nuts.
4. Position the inlet pipe to the
transmission exhaust pipe bracket (if
so equipped). Loosely install the
clamp and attaching nuts.
5. Align the exhaust system to conform
to the clearance specifications (Fig.
1). Starting from the front of the
system, torque all nuts and bolts to
the specifications in Section 9 of this
part.
6. Check the exhaust system for leaks.
7. Lower the vehicle.
COMET AND MAVERICK
Removal
1. Raise the vehicle.
2. Loosen the inlet pipe U-bolt clamp

26-10-02

SIX-CYLINDER SINGLE EXHAUST SYSTEM

at the end close to the transmission
extension housing.
3. Support the muffler intermediate
pipe and the outlet pipe with soft
wire at each end and remove the
attaching screws from the rear
hanger.
4. Slide the intermediate pipe muffleroutlet pipe rearward to disconnect it
from the inlet pipe assembly.
5. Remove the stud nuts from the
exhaust manifold studs and remove
the inlet pipe from the vehicle.
Installation
1. Clean the exhaust manifold flange
seat. Install a new gasket on the inlet
pipe flange and insert the inlet pipe
assembly into the intermediate pipe.
Make sure that the tab on the inlet
pipe engages the intermediate pipe.
2. Position the inlet pipe to the
manifold flange and loosely install
the attaching nuts. Be sure that the
gasket is properly seated in the
exhaust manifold seat.
3. Position the muffler rear bracket to
the rear support hanger bracket and
loosely install the attaching screws.
4. Position the U-bolt clamp on the
rear end of the muffler inlet pipe
(close to the extension housing).
5. Position the exhaust system within
the clearance specifications as
shown in Fig. 2.
6. Starting at the front of the exhaust
system, tighten the manifold stud
nuts and inlet pipe U-bolt clamp
nuts, evenly and alternately to the
specified torque requirements.
Tighten the rear hanger attaching
screws to the specified torque
(Section 9 in this part).
7. Check the exhaust system for leaks
and lower the vehicle.
EXHAUST MANIFOLD INLET
PIPE—TORINO AND MONTEGO.

Removal
1. Raise the vehicle.
2. Loosen the nuts attaching the
muffler inlet pipe to the exhaust
manifold flange
3. Loosen the inlet pipe to muffler
clamp.
4. Remove the inlet pipe from the
exhaust manifold.
5. Separate the inlet pipe from the
muffler and discard the clamp.
6. Clean the gasket surfaces of the
exhaust manifold.
7. Discard the gasket and replace any
damaged parts.
Installation
1. Place a new gasket on the inlet pipe
flange (Figs. 3 and 4).
2. Install a new clamp on the muffler
inlet. Insert the muffler inlet pipe

3.
4.
5.

6.

into the muffler. Verify that the
assembly tab on the inlet pipe is
properly indexed with the slot in the
muffler assembly.
Position the inlet pipe on the exhaust
manifold and loosely install the
flange attaching nuts.
Align the exhaust system to conform
to clearance specifications (Figs. 3
and 4).
Starting at the front of the exhaust
system, tighten the manifold flange
attaching nuts and inlet pipe U-bolt
clamp nuts, evenly and alternately to
the specified torque requirements
(Section 9 in this part).
Check the system for leaks and
lower the vehicle.

MUFFLER AND PIPE ASSEMBLY
MAVERICK, COMET, MUSTANG

Removal
1. Raise the vehicle on a hoist that
permits the axle to lower to the full
extent of its travel. This will provide
the clearance necessary to replace
the muffler and pipe.
2. Cut the muffler inlet at the muffler
(Maverick, Comet Fig. 2) or muffler
outlet at the muffler (Mustang Fig.
4).
3. Support the muffler inlet pipe with a
soft wire.
4. Remove the clamp securing the
muffler outlet (Mustang) or muffler
(Maverick, Comet) to the rear
support bracket and remove from
vehicle.
5. Remove the clamp securing the
muffler inlet pipe to the intermediate
pipe and separate the two pipes.
6. Remove the bolts securing the
muffler to the intermediate support
bracket (Mustang) or muffler inlet
;jipe to intermediate bracket
(Maverick, Comet), and remove
from vehicle.
7. Remove the muffler and pipe.
8. Replace any damaged or badly
rusted parts.
Installation
1. Position the muffler (Mustang, Fig.
1) or muffler inlet pipe (Maverick,
Comet, Fig. 2) to the intermediate
support bracket and loosely install
the screws.
2. Position the muffler intermediate
pipe on the muffler inlet pipe and
loosely install the clamp. Slide the
rear intermediate pipe onto the front
intermediate pipe (Maverick,
Comet) and loosely install the
clamp.
3. Install the outlet pipe on the muffler
outlet (Mustang), Install the muffler
outlet in the rear support clamp.
4. Be sure to maintain specified
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clearances for all clamps and
locating tabs. Align the exhaust
system to conform to all clearance
specifications (Figs. 1 and 2).
5. Starting from the inlet pipe to
intermediate pipe(s), torque all nuts
and bolts to specifications (Section 9
in this part).
6. Remove the temporary support
wire, check the system for leaks and
lower the vehicle.

MUFFLER AND
RESONATOR—MAVERICK,
COMET

Removal
1. Raise the vehicle on a hoist that
permits the axle to lower to the full
extent of its travel. This will provide
the clearance necessary to replace
the muffler and pipe.
2. Support the manifold inlet pipe with
soft wire.
3. Loosen the manifold inlet pipe Ubolt clamp at the end close to the
transmission extension housing.
4. Remove the attaching screws from
the rear hanger assembly to muffler
support.
5. Slide the muffler inlet pipe assembly
rearward to disconnect it from the
inlet pipe.
6. Remove the attaching screws from
the intermediate support to
resonator assembly and remove
resonator, connecting pipe and
muffler.
Installation
1. Install the muffler inlet on the
manifold inlet pipe and loosely
install the U-bolt clamp. Be sure to
maintain the specified clearances for
the clamp and locating tab and that
the tab is fully inserted into the
locating slot (Fig.2).
2. Position the resonator to the
intermediate hanger bracket and
loosely install the attaching screws.
3. Install the muffler inlet pipe on the
resonator outlet and loosely install
the clamp.
4. Position the muffler to the muffler
inlet pipe rear hanger bracket and
loosely install the bracket screws
and pipe clamp.
5. Align the exhaust system to conform
to the clearance specifications (Fig.
2). Starting from the manifold inlet
end, torque all nuts and bolts to
specifications (Section 9 in this
part).
6. Remove the temporary support
wire, check the system for leaks and
lower the vehicle.
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MUFFLER AND/OR OUTLET PIPE
TORINO AND MONTEGO.

Removal
1. Raise the vehicle on a hoist that
permits the axle to lower to the full
extent of its travel. This will provide
the clearance necessary to replace
the muffler and pipe.
2. Support the inlet pipe with soft wire.
3. Cut the muffler outlet pipe just
behind the muffler.
4. Remove the bolts securing the
muffler to the intermediate support
bracket.
5. Loosen the clamp attaching the
muffler outlet to the rear support
bracket. Remove the muffler outlet
pipe.
6. Remove the muffler.
7. Replace any damaged or rusted
parts.

specifications (Figs. 3 and 4).
Starting at the muffler inlet pipe to
muffler inlet clamp, torque all nuts
and bolts to specifications (in this
part).
6. Remove the temporary support
wires, check the system for leaks and
lower the vehicle.

Installation
1. Position the muffler to the inlet pipe
and loosely install the clamp. Be
sure to maintain the specified
clearances for the clamp and
locating tab.
2. Position the muffler to the muffler
intermediate support bracket and
loosely install the attaching bolts.
3. Install the muffler outlet pipe on the
muffler and tighten the clamp finger
tight.
4. Position the muffler outlet pipe to
the rear hanger bracket.
5. Be sure to maintain specified
clearances for the clamps and
locating tabs. Align the exhaust
system to conform to the clearance

SPECIFICATIONS

EXHAUST SYSTEM SPECIFICATIONS

FORD

MERCURY

THUNDERBIRD

MARK IV

25-35

25-35

25-35
25*35

25-35
26-35

25-35

25-35

25-35

25*35

25-35
25-35

25-35

25-35
25-35

25*35

25*35

25-35

25-35

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

LINCOLN

MONTEGO

25-35
25*35
25-35

RANCHERO

TORINO

25-35
25-35
25-35

MUSTANG

25-35
25*35
25-35

COMET

25-35
& &
36-48

MAVERICK

COUGAR

CAR LINE

PINTO

ISpecifications for Factory Installed Exhaust System
ggSpecifications for Service Installed Exhaust System
NOTE: All Torques are Ft Lbs Except Where Noted.
(T) Indicates Torques are Maximum In-Lbs.
© Indicates Torques are Maximum Ft-Lbs.
@) Indicates In-Lbs.
® 429 CID Only.
© Sedans Only.
ATTACHMENT
Manifold Inlet Pipe to Manifold - Nut
Manifold Inlet Pipe to Muffler Inlet Pipe or Resonator Inlet Pipe - Clamp
Manifold Inlet Pipe to Transmission Bell Housing Support Bracket - Clamp
Muffler Inlet Pipe Bracket to Insulator - Screws
Muffler Inlet Pipe Bracket Insulator to Body Floor Pan
Mounting Pad or Body Pinion Bumper Bracket - Screws
Resonator Outlet to Muffler Inlet - Clamp
Muffler Inlet Piper to Muffler Inlet - Clamp

2535 25-35 25-35 25-35
18-26

-

Muffler or Resonator Support Bracket and Insulator Assembly - Support
Bracket to Crossmember or Floor Pan Pinion Bumper - Screws

-

Muffler, Muffler Outlet, Muffler Outlet Pipe, Resonator or Resonator Outlet, 108®
Rear Support and Insulator Assembly to Frame Member or Floor Pan - Screws
Muffler Outlet Pipe Extension Assembly - Clamp
Muffler Outlet Pipe to Resonator Inlet - Clamp
Muffler Outlet Pipe Flange to Resonator Inlet Flange - Nuts

-

-

18-24

18-24

25-35

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

_

-

_

-

_

-

_

-

25-35

25-35

25-35

25-35

25-35

25-35

-

-

-

-

25-35

25-35

2&3S

25-35
84®

26-35
84®

25-36
84®

25-36
84®

2535 2&-3S 2S-35 25-36 25-35 26-35 25-36
84®

84®

15-25

15-25

84®

84®

84$

840)

m
84®

840)
15-25

m
15-25

M®

15-25
15-25

16-26
15-25

84®
15-25

mm 15-25

15-25

15-25

15-26

15-26

15-25

16-25

15-25

-

-

-

-

18-24
12®
18*24

„

-

84®
84<S>'15-25
—
84®
94<D
84®

-

15-25

84®

!526
-.

urn
-

18-24

15-25

15-25
-

84®

18-24
12©

84®

1&24 18-24

18-24
12(2)

18-24
12®
18-2*
15-25

18-24
12®
18*24
15-25

18-24

12® 12®
84® • 84®
18*24 W2S
84$ m®
15-25 15-25© 15-25(5 15-25 15-25
15-25 15*25
15*25
25-35
-

84®

84®

84®

84®
-

84®

mm 16*25 1535
- 25-35
18*24
,18*24
- 25-353
25-35® 25-35®
-

12®
„

-

25-35

25-35
25-35

ioa<& \w®

108® 15-25 15-25
188& 18-25 16-26

-

Muffler, Muffler Outlet, Muffler Outlet Pipe, Resonator or Resonator
Outlet to Rear Support and Insulator Assembly - Clamp or Screws

-

108® 108® 108®

\m$>

Muffler or Resonator Support Bracket and Insulator Assembly Muffler or Resonator to Support Bracket - Screws

Muffler Outlet to Muffler Outlet Pipe - Clamp

-

18-28

18*24

-

-

-

-

-

15-25

15*25

15-25

12®
18*24
17-25
17-26

12-22
12-22
CU1060-D
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V-8 SINGLE EXHAUST SYSTEM

PART 26-20 V-8 Single Exhaust System
Applies to All Models 1Except Pinto

Page

COMPONENT INDEX
MUFFLER INLET PIPES-ALL

COMPONENT INDEX

Page

MUFFLER AND RESONATOR20-01

Removal and Installation
MUFFLER INLET PIPE AND

MAVERICK AND COMET
Removal and Installation

RESONATOR-ALL

20-02

RESONATOR
20-02

Removal and Installation

Removal and Installation

20-04

MUFFLER AND OUTLET
20-02

Removal and Installation

SPECIFICATIONS

20-11

DESCRIPTION

SINGLE EXHAUST SYSTEMS
WITHOUT RESONATOR

SINGLE EXHAUST SYSTEMS
WITH RESONATOR

The three basic exhaust systems for
passenger cars with V-8 engines are a
single muffler exhaust system without
resonator, a single muffler exhaust
system with resonator and a dual
muffler exhaust system without a
resonator.

The single exhaust systems without
resonator are similar except the Ford,
Mercury and Meteor factory installed
one piece muffler and outlet pipe
assemblies are serviced as a muffler
assembly. Thereafter, the muffler or
outlet pipe can be serviced separately.

The single exhaust systems with
resonator are basically the same except
the Maverick and Comet have a
resonator inlet, resonator, muffler and
pipe assembly and is serviced as a unit.
Also, the Thunderbird and Mark IV
have as original equipment, a one piece
muffler and resonator assembly.
Replacement parts are serviced
separately.

REMOVAL AND INSTALLATION
The Removal and Installation
procedures given apply to all vehicle
models unless otherwise noted. Typical
exhaust systems for the various vehicle
models are shown in Figs. 1 through 7.
MUFFLER INLET PIPE

Removal
1. Raise the vehicle.
2. Remove the attaching nuts securing
the muffler inlet Ypipe to the
exhaust manifolds and separate the
Y-pipe from the manifolds. On some
vehicles it may be necessary to
loosen the entire exhaust system
supports in order to separate the Ypipe from the exhaust manifolds.
3. Remove the inlet pipe clamp at the
muffler or intermediate pipe.
4. Clean the gasket surfaces of the
exhaust manifolds.
5. Discard the gaskets, where used, and
replace any damaged parts.
Installation
1. Place a new gasket on the Y-pipe
flanges where required.
2. Position the inlet pipe to the muffler
inlet and loosely install the retaining
clamp. Be sure to maintain the

3.
4.

5.
6.

specified clearances for the clamp
and locating tab and that the tab is
fully inserted into the locating slot
(Figs. 1 through 7).
Position the Y-pipe on the exhaust
manifolds and loosely install the
flange attaching nuts.
Install any other supports that may
have been removed. Align the
exhaust system to conform to the
clearance specifications (Figs. 1
through 7). Starting from the front
of the system, torque all nuts and
bolts to specifications at the end of
this part.
Check the exhaust system for leaks.
Lower the vehicle.

MUFFLER AND PIPE
MUSTANG, COUGAR, TORINO,
MONTEGO

Removal
1. Raise the vehicle on a hoist that
permits the rear axle to lower to the
full extent of its travel. This will
provide the clearance necessary to
replace the muffler and pipe.
2. Support the muffler inlet Ypipe with

a soft wire and cut the muffler outlet
behind the muffler.
3. Remove the clamp securing the
outlet pipe to the rear support
bracket and remove the pipe.
4. Remove the bolts securing the
muffler to the intermediate support
bracket.
5. Remove the clamp securing the
muffler to the inlet Ypipe.
6. Separate the muffler and pipe from
the inlet Y-pipe and remove the
muffler and pipe.
7. Replace any damaged or badly
rusted parts.
Installation
1. Slide the muffler on the inlet Y-pipe
and properly position the clamp. Be
sure to maintain the specified
clearances for the clamp and
locating tab and make sure that the
tab is fully inserted into the locating
slot. Tighten the clamps so they are
snug, but not tight (Figs. 4 or 6).
2. Position the muffler to the
intermediate support bracket.
Loosely install the attaching bolts.
3. Install the muffler outlet pipe to the
muffler outlet and properly position
the clamp. Position the muffler
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outlet pipe to the rear support
bracket and loosely install the
clamp.
4. Align the exhaust system to conform
to the clearance specifications (Figs.
4 or 6). Starting from the inlet Ypipe outlet end, torque all nuts and
bolts to specifications.
5. Remove the temporary support
wire, check the system for leaks and
lower the vehicle.

2. Remove the inlet pipe clamp at the
muffler.
3. Remove the attaching nuts securing
the inlet Y-pipe to the exhaust
manifolds and separate the Ypipe
from the manifolds.
On some vehicles it may be
necessary to loosen the entire exhaust
system supports in order to separate the
Y-pipe from the exhaust manifolds.
4. Clean the gasket surfaces of the
exhaust manifolds and inlet Y-pipe.
5. Discard the gaskets where used, and
replace any damaged parts.
Installation
1. Place a new gasket on the inlet Ypipe flanges where required.
2. Position the exhaust manifold inlet
pipe to the muffler inlet and loosely
install the retaining clamp. Be sure
to maintain the specified clearances
for the clamp and locating tab and
that the tab is fully inserted into the
locating slot (see applicable Figs.).
3. Position the inlet Y-pipe on the
exhaust manifolds and loosely install
the flange attaching nuts.
4. Align the exhaust system to conform
to the clearance specifications (see
applicable figures). Starting from the
front of the system, torque all nuts
and bolts to the specifications.
5. Check the exhaust system for leaks,
and lower the vehicle.

2. Position the resonator to the
intermediate hanger bracket and
loosely install the attaching screws.
3. Position the muffler inlet on the
resonator outlet and loosely install
the clamp.
4. Position the muffler to the rear
hanger bracket and loosely install
the screws.
5. Alif,n the exhaust system to conform
to the clearance specifications
Starting from the inlet Y-pipe outlet
end, torque all nuts and bolts to
specifications.
6. Remove the temporary support
wire, check the system for leaks and
lower the vehicle.

FORD, MERCURY, METEOR, TORINO
AND MONTEGO (EXCEPT 429-4V)

Removal
1. Raise the vehicle on a hoist that
permits the axle to lower to the full
extent of its travel. This will provide
clearance necessary to replace the
muffler and pipe.
2. Cut the muffler outlet pipe at the
k i c k u p area j u s t after the
intermediate bracket.
3. Remove the clamp attaching the
muffler outlet pipe to rear hanger
bracket and remove the pipe.
4. Support the inlet Y-pipe with a soft
wire.
5. Remove the bolts securing the
muffler outlet to the intermediate
support bracket.
6. Remove the clamp securing the
muffler inlet to the inlet Y-pipe.
7. Separate the muffler from the inlet
Y-pipe, and remove the muffler.
8. Replace any damaged or badly
rusted parts.
Installation
1. Position the outlet pipe to the
intermediate support bracket and
rear support bracket. Loosely install
the attaching bolts.
2. Slide the muffler on the inlet Y-pipe
and properly position the clamp.
Position the muffler outlet pipe to
the outlet pipe. Be sure to maintain
the specified clearances for the
clamp and locating tab and that the
tab is fully inserted into the locating
slot (Figs. 1 and 3), tighten the
clamps so that they are snug, but not
tight.
4. Align the exhaust system to conform
to the clearance specifications (Figs.
1 and 4). Starting from the front of
the muffler, torque all nuts and bolts
to specifications.
5. Remove the temporary support
wire, check the system for leaks, and
lower the vehicle.
INLET PIPE ALL WITH SINGLE
SYSTEM AND RESONATOR
Removal

1. Raise the vehicle.

MUFFLER AND
RESONATOR—MAVERICK,
COMET

Removal
1. Raise the vehicle on a hoist that
permits the axle to lower to the full
extent of its travel. This will provide
the clearance necessary to replace
the muffler and pipe.
2. Support the muffler inlet pipe with
soft wire.
3. Loosen the inlet pipe U-bolt clamp
at the end close to the transmission
extension housing.
4. Remove the attaching screws from
the rear hanger assembly to muffler
support.
5. Slide the muffler assembly rearward
to disconnect it from the inlet pipe.
6. Remove the attaching screws from
the intermediate support to
resonator assembly and remove
resonator, connecting pipe and
muffler.
Installation
1. Position the muffler on the inlet pipe
and loosely install the U-bolt clamp.
Be sure to maintain the specified
clearances for the clamp and
locating tab and that the tab is fully
inserted into the locating slot (Fig.
2).

MUFFLER AND OUTLET PIPE
TORINO, MONTEGO (429-4V
ONLY), LINCOLN

Removal
1. Raise the vehicle on a hoist that
permits the rear axle to lower to the
full extent of its travel. This will
provide the clearance necessary to
replace the muffler and outlet pipe.
2. Support the inlet pipe and the
resonator flange with soft wires.
3. Remove the bolts that attach the
muffler outlet (Lincoln) or muffler
( T o r i n o , M o n t e g o ) to t h e
intermediate hanger. Refer to proper
figure at the end of this part.
4. Remove the attaching nuts that
secure the muffler outlet flange to
the resonator inlet flange (Lincoln)
or muffler outlet to resonator inlet
clamp (Torino, Montego).
5. Remove the U-bolt clamp that
retains the inlet pipe to the muffler
inlet.
6. Separate the muffler from the
manifold outlet pipe and remove the
muffler and outlet pipe from the
vehicle.
Installation
1. Slide the muffler on the inlet pipe
and loosely install the U-bolt clamp.
Refer to proper figure at the end of
this part. Be sure to maintain the
specified clearances for the clamp
and locating tab and that the tab is
fully inserted into the locating slot.
2. Install the muffler outlet flange to
the resonator inletflangewith a new
gasket and loosely install the flange
attaching nuts (Lincoln). Loosely
install the resonator inlet clamp on
the resonator (Torino, Montego).
Install the muffler outlet to the
resonator inlet. Be sure to maintain
the specified clearances for the
clamp and locating tab and that the
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©

END OF STUD WITH SHORTEST THREAD
SCREWED INTO MANIFOLD

27/32"-429 AND 460 ENGINE
25/32"-460 POLICE ENGINE

NOMINAL CLEARANCE BETWEEN PIPE
AND PITMAN ARM IN FULL LEFT TURN

L E N G T H T 0 BE

(2) TIGHTEN MANIFOLD NUTS ALTERNATELY
WITH THE LOWER MANIFOLD NUTS TIGHTENED
TO TORQUE SPECIFICATIONS PRIOR TO
TIGHTENING THE UPPER NUTS TO TORQUE
SPECIFICATIONS

FIG. 1 Ford, Mercury and Meteor Station Wagon Exhaust System

VIEW X
WHEN ASSEMBLED 1-5/16" CLEARANCE
BETWEEN MUFFLER REAR SUPPORT
AND REAR SUSPENSION UPPER ARM
AND MOUNTING BRACKET

U1190-A
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3.

4.

5.
6.

tab is fully inserted into the locating
tab.
Loosely install the tapping screws
that attach the muffler outlet
(Lincoln) or bolts that attach the
muffler (Torino, Montego) to the
intermediate support hanger.
Align the exhaust system to conform
to the clearance specifications. Refer
to proper figure at the end of this
part.
Starting from the front, tighten the
clamps, screws and nuts to the
specified torque.
Remove the soft wire support, check
the exhaust system for leaks and
lower the vehicle.

THUNDERBIRD AND MARK IV

Removal
1. Raise the vehicle on a hoist that
permits the axle to lower to the full
extent of its travel. This will provide
the clearance necessary to replace
the muffler and outlet pipe.
2. Support the inlet Ypipe with a soft
wire.
3. Cut the muffler outlet at the kick-up
area just above the muffler.
4. Remove the clamp attaching the
resonator outlet to rear hanger
bracket and remove resonator and
pipe.
5. Remove the bolts securing the
muffler to the intermediate support
bracket.
6. Remove the clamp securing the inlet
pipe to the muffler.
7. Separate the muffler from the inlet
Y-pipe and remove the muffler.

V-8 SINGLE EXHAUST SYSTEM
8. Replace any damaged or badly
rusted parts.
Installation
1. Position the muffler and outlet to
the intermediate support bracket
and loosely install the attaching
bolts.
2. Slide the muffler onto the inlet Ypipe and properly position the
clamp. Be sure to maintain the
specified clearances for the clamp
and locating tab and that the tab is
fully inserted into the locating slot.
Tighten the clamps so that they are
snug, but not tight.
3. Install a clamp on the resonator inlet
and slide the resonator onto the
muffler outlet. Tighten the clamp
snug, but not tight.
4. Attach the resonator to the rear
hanger bracket and loosely install
the attaching bolts.
5. Align the exhaust system to conform
to the clearance specifications (Fig.
3). Starting from the front of the
muffler, torque all nuts and bolts to
specifications.
6. Remove the temporary support
wire, check the exhaust system for
leaks and lower the vehicle.
RESONATOR
TORINO, MONTEGO (429-4V ONLY)
LINCOLN
Removal

1. Raise the vehicle on a hoist that
permits the rear axle to lower to the
full extent of its travel. This will

26-20-04

provide the clearance necessary to
replace the resonator.
2. Loosen the clamp, muffler outlet to
resonator inlet (Torino, Montego).
Remove nuts attaching the muffler
to the resonator (Lincoln).
3. Remove the clamp attaching the
resonator outlet to the rear support
(Torino, Montego). Remove the
screws attaching the resonator
bracket to the rear support
(Lincoln). Remove the resonator.
4. Clean the muffler outlet flange of all
gasket material (Lincoln).
Installation
1. Position the resonator outlet to the
rear support and loosely install the
clamp (Torino, Montego) or screws
(Lincoln).
2. Install a new gasket on the resonator
flange, position the resonator to the
muffler outlet flange and install the
attaching nuts loosely (Lincoln). On
a Torino or Montego, slide the
resonator into place on the muffler
and loosely install the clamp.
3. Align the exhaust system to conform
to the clearance specifications. Refer
to proper figure for the vehicle being
worked on. Starting from the rear of
the muffler, torque all nuts and bolts
to specifications.
4. Check the system for leaks and
lower the vehicle.
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FIG. 2 Maverick and Comet Exhaust System
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FIG. 3 Thunderbird and Mark IV Exhaust System
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FIG. 4 Torino Montego Sedan and Hardtop Exhaust System
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FIG. 5 Torino, Montego Station Wagon and Ranchero
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FIG. 6 Mustang and Cougar Exhaust System
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FIG. 7 Lincoln Exhaust System

26-20-11

V-8 SINGLE EXHAUST SYSTEM

26-20-11

SPECIFICATIONS
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V-8 DUAL EXHAUST SYSTEMS

PART 26-22 V-8 Dual Exhaust Systems
Ford, Mercury, Meteor, Cougar, Torino, Montego and Mustang
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DESCRIPTION
DUAL EXHAUST SYSTEM
WITHOUT RESONATOR

The dual exhaust systems without
resonator are basically the same except
the Mustang and Cougar inlet pipe

differ in shape. The Torino, Montego,
Ford and Mercury inlet pipe is a one
piece assembly up to the muffler. The
mufflers and outlet pipes are one piece
assemblies (original installation). On the
Torino, Montego, Ford and Mercury,

the systems are serviced as a muffler and
separate outlet pipe. The muffler and
outlet pipe assemblies for the Mustang
and Cougar are serviced as right or left
assemblies.

REMOVAL AND INSTALLATION
The replacement procedures given
apply to all vehicle models and to right
and left assemblies of dual exhaust
systems unless otherwise noted. Typical
exhaust systems for the various vehicle
models are shown in Figs. 1 through 4.
INLET H-PIPE

Removal
1. Raise the vehicle.
2. Support the muffler inlet pipe with
soft wire.
3. Remove the inlet pipe clamps at the
muffler inlets.
4. Remove the nuts attaching the
muffler inlet pipes to the manifold
and remove the inlet pipes.
5. Clean the gasket surfaces of the
exhaust manifolds.
6. Discard the gaskets, if used, and
replace any damaged parts.
Installation
1. Place new gaskets on the muffler
inlet pipeflanges,if used.
2. Slide the inlet pipes into the
mufflers. Loosely install the clamps.
3. Install the inlet pipes in the soft wire
support and manifold inlet pipes on
the exhaust manifolds. Loosely
install the flange attaching nuts.
4. Align the exhaust system to conform
to the clearance specifications (Figs.
1 through 4). Starting from the front
of the system, torque all nuts and

bolts to specifications at end of this
part.
5. Remove the soft wire support, check
the exhaust system for leaks and
lower the vehicle.
MUFFLER AND OUTLET PIPE
ASSEMBLY—TORINO,
MONTEGO, FORD, MERCURY

Removal
1. Raise the vehicle on a hoist that
permits the rear axle to lower to the
extent of its travel. This will provide
the clearance necessary to replace
the muffler and pipe assembly.
2. Cut the muffler outlet pipe behind
the intermediate support bracket.
3. Support the manifold inlet pipe with
a soft wire.
4. Remove the clamp(s) securing the
manifold inlet pipe(s) to the muffler
inlet.
5. Separate the muffler inlet(s) from
the manifold inlet pipe(s).
6. Remove the bolts securing the
muffler(s) to the intermediate
support bracket(s) and remove the
muffler(s).
7. Remove the clamp(s) securing the
outlet pipe(s) to the rear support
bracket(s).
8. Remove the outlet pipe(s).
9. Replace any damaged or badly
rusted parts.

Installation
1. Position the muffler assembly(s) to
the intermediate support bracket(s)
and loosely install the attaching
bolts.
2. Install the muffler inlet(s) to the
manifold inlet pipe(s) and properly
position the clamp(s). Be sure to
maintain the specified clearances for
the clamp(s) and locating tab(s) and
that the tab(s) are fully inserted into
the locating slot(s). Tighten the
clamp(s) so that they are snug, but
not tight (Figs. 1, 3 or 4).
3. Position the outlet pipe(s) to the rear
support bracket(s) and muffler
outlet. Install the clamp(s) loosely.
4. Align the exhaust system to conform
to the clearance specifications (Figs.
1, 3 or 4). Starting from the front of
the muffler, torque all nuts and bolts
to specifications (At end of this
part).
5. Remove the temporary support
wire, check the system for leaks and
lower the vehicle.
MUFFLER AND OUTLET
PIPE—MUSTANG AND COUGAR
Removal

1. Raise the vehicle on a hoist that
permits the axle to lower to the full
extent of its travel. This will provide
the clearance necessary to replace
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the muffler and outlet pipe.
2. Support the manifold inlet pipe with
soft wires.
3. Loosen the manifold inlet pipe(s) to
the muffler inlet clamps.
4. Remove the screws securing the
mufflers to the intermediate support
brackets.
5. Remove the clamp(s) securing the
muffler outlet(s) to the rear
support(s).
6. Remove the muffler and outlet
pipe(s).

V-8 DUAL EXHAUST SYSTEMS
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Installation
1. Position the muffler assembly(s) to
the intermediate support bracket(s)
and loosely install the attaching
bolts.
2. Install the muffler inlet(s) to the
manifold inlet pipe(s) and properly
position the clamp(s). Be sure to
maintain the specified clearances for
the clamp(s) and locating tab(s) and
that the tab(s) are fully inserted into
the locating slot(s). Tighten the
clamp(s) so that they are snug, but

not tight (Fig. 2).
3. Position the outlet pipe(s) to the rear
support bracket(s) and install the
clamp(s) loosely.
4. Align the exhaust system to conform
to the clearance specifications.
Starting from the front of the
muffler, torque all nuts and bolts to
the specifications (At end of this
part).
5. Remove the temporary support
wire, check the system for leaks and
lower the vehicle.
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FIG. 1 Ford, Mercury, and Meteor Exhaust System
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FIG. 2 Mustang and Cougar Exhaust System
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AND TO DRAW Ft ANGF FVFNl Y TO FXHAUST MANIFOLD
U 1196- A

FIG. 3 Torino, Montego and Ranchero Exhaust System

378836 - S2
12 F T - LBMAX
SCREW
40980 - S2
25 F T - LB

SCREW- 40980- S2
15- 25 F T - LB

VERTICAL C_
5A272

SCREW
381877 - S2
84 I N - LBMAX
SCREW MUST BE OUTBOARD
AND POINTED UPWARD

FRAME
SERVICE SYSTEM
CONNECTION CLAMP
5A231
TAIL PIPE
MUFFLER
5255
5230 R H

CLAMP
TAIL PIPE

TABS MUST BE INSTALLED
INSIDE OF FRAME

5A272

R H SHOWN - L H TYPICAL
VIEWY

INSTALL HANGER WITH BRACKET
FORWARD OF INSULATOR AS SHOWN
TYPICAL 2 PLACES
VIEWX

VIEWZ

CLAMP - 5252
CLAMP ENDS MUST
BE HORIZONTAL

CLAMP - 5252
TIGHTEN NUTS ALTERNATELY
AND EVENLY TO 25-35 FT-LB

1 5/8" FROM SURFACE OF
MANIFOLD FLANGE

VERTICAL C_

GASKET
9451

460 POLICE

CENTER LINK
3304

INLET PIPE
0 - 1/16" rv

SECTION A

MUFFLER

\cj^^
INLET PIPE
5246

NUT ©
375636 - S7
25- 35 F T - LB

CLAMP MUST BE PARALLEL TO
GROUND LINE

PITMAN ARM- 3B153
MAX STEERING GEAR TRAVEL
VIEWW
SECTION B

FIG. 4 Torino, Montego and Hardtop

TYPICAL 2 PLACES
VIEW Z

©

END OF STUD WITH SHORTEST THREAD
LENGTH TO BE THREADED INTO MANIFOLD

©

TIGHTEN NUTS ALTERNATELY TO MAINTAIN
TORQUE AND TO DRAW FLANGE EVENLY TO
EXHAUST MANIFOLD

©

TORINO B 8 C OPTION ONLY MONTEGO 65 B
AND D - 6 3 D AND R ONLY

• 40 460 POLICE

/
TYPICAL 2 PLACES
VIEW V

EXTENSION (3]
5263

36

^OT.USED ON 351 4 - V CJ

U 1197- A
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V-8 DUAL EXHAUST SYSTEMS
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SPECIFICATIONS
Specifications for Factory Installed Exhaust System

H ] Specifications for Service Installed Exhaust System

NOTE: All Torques are Ft-Lbs Except Where Noted
©

Indicates Torques are Maximum In-Lbs

© Indicates Torques are Maximum Ft-Lbs

25 35

25-35

25-35

25-35

25-35

.25-35

26*35

2Mb

-

_

-

-

-

METEOR

25 35

25-35

MERCURY

25-35
2S35

FORD

25-35
25-35

MONTEGO

TORINO

2&-3S

RANCHERO

COUGAR

© Sedans Only

MUSTANG

® Indicates In-Lbs

ATTACHMENT
Manifold Inlet Pipe to Manifold - Nut
Manifold Inlet Pipe to Muffler Inlet Pipe or Resonator Inlet Pipe - Clamp
Manifold Inlet Pipe to Transmission Bell Housing Support Bracket - Clamp

25-35

&4$
25 35

25 3&

-

25 35

•2S-35

Muffler Inlet Pipe Bracket to Insulator -• Screws
Muffler Inlet Pipe Bracket Insulator to Body Floor Pan Mounting Pad or Body
Pinion Bumper Bracket - Screws
Resonator Outlet to Muffler Inlet - Clamp

..

Muffler Inlet Pipe to Muffler Inlet - Clamp
25-35
Muffler or Resonator Support Bracket and Insulator AssemblyMuffler or Resonator to Support Bracket - Screws
Muffler or Resonator Support Bracket and Insulator AssemblySupport Bracket to Crossmember or Floor Pan Pinion Bumper-Screws

84 ©
B4<D'
84 ©

Muffler Outlet to Muffler Outlet Pipe - Clamp

84®
-

Muffler, Muffler Outlet, Muffler Outlet Pipe, Resonator or Resonator Outlet to

12©

25-a&
84 ©

25 35

25 35

25-35
84 ©

?&-35
84 ©

34©
84 ©

Rear Support and Insulator Assembly - Clamp or Screws

Muffler Outlet Pipe Extension Assembly - Clamp
Muffler Outlet Pipe to Resonator Inlet - Clamp
Muffler Outlet Pipe Flange to Resonator Inlet Flange - Nut

84©
12©
—

12®
84©
84 £>

-

Muffler Support Bracket to Frame Member - Nuts (All Ford, Mercury and
Meteor Station Wagons)

25 2 3

25 35

ttm

25-3$
1525

15-255

1525

15-2S .
1525

J&.2& •

*£•&

84©

1525

15 25

1523

15-2')

15-25
1525
?&•&

-

tS-24
$4 <*>

25 35
25-3& "
1525

25 35
25*35

84 © .

18-24

Muffler, Muffler Outlet, Muffler Output Pipe, Resonator or Resonator Outlet
Rear Support and Insulator Assembly to Frame Member or Floor Pan - Screws

-

-

}£-24

12©
18-24

12®
ie-24

1525
16-25
25 35

12®

12®

?&-24

18-24

1525

1525

15-25

t5-25
25 35

15 2 5 ®
I&-25(4>:

-

26-35

—

-

-

-

-

25-35

m*

18-24
12 (D

12®

18-2^
15 2 ' . ©

18-24

J5-2M3

15-25

-

1525®
<$)

-

_

-

120180®

120180 (3)

180

120-

120t8G<D

120-

180 $

120©

CU1198-A
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COOLING SYSTEM

PART 27-01
General Cooling System Service
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Radiators
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PART 27-01 General Cooling System Service
Applies to All Models
COMPONENT INDEX
B E L T - F A N DRIVE-Adjustment
Removal and Installation
CLEANING-COOLING SYSTEM

Drive Belt Tension

01-03

01-03

Radiators

01-05

01-04

Special Service Tools

01-05

Thermostats

01-05

Torque Values

01-05

4 A N D 6 C Y L . ENGINES
01-03

FAN-COOLING-V-8 ENGINES
Removal and Installation

01-03
01-04

SPECIFICATIONS

GENERAL INFORMATION
This part covers general cooling
system service. For cooling system
component removal, disassembly,
assembly, installation and repair
procedures and specifications, refer to
the pertinent Part of this Group.

Fan Drive Requirement

01-02

Pressure

01-02

Thermostat

01-02

THERMOSTAT

Cooling System Capacities and
Supplemental Protection

TESTING-COOLING SYSTEM
Maximum and Minimum

HOSE-RADIATOR
Removal and Installation

Page

01-03

FAN-COOLINGRemoval and Installation

COMPONENT INDEX

Page

01-05

Removal

01-04

Installation

01-04
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TESTING
COOLING SYSTEM PRESSURE
TEST

1. Shut the engine off. To prevent loss
of coolant and to avoid the danger of
being burned, place a cloth over the
cap and rotate the cap slowly
counterclockwise to first stop and
allow pressure to escape completely.
Then turn cap again slowly
counterclockwise to remove.
2. After the cooling system pressure
has been released, remove the
radiator cap, wet the rubber sealing
surface and reinstall cap tightly on
the radiator.
3. Disconnect the electrical connector
from the engine temperature
sending unit and remove the
temperature sending unit from the
manifold. The Pinto temperature
sending unit is located in the choke
heater hose (1600 cc) or in the block
(2000 cc).
With the radiator cap installed, only
a small amount of coolant will be lost
when the sending unit is removed.
4. Install an adapter fitting (3/8 N.P.T.
(Pinto 1/2) male thread on one end,
and a hose connection on the other
end to accommodate the tester hose)
tightly in place of the sending unit.
5. Remove the radiator overflow hose
from the retainer clips. Make sure
the hose is firmly installed on the
radiator overflow tube and is in good
condition. Insert the free end of the
overflow hose into a container of
water.
6. Attach the pressure pump and gauge
to the adapter fitting and pressurize
the cooling system until bubbles are
observed in the water container.
Discontinue pumping when bubbles
appear.
When the bubbles cease, read the
pressure gauge. The gauge reading is the
pressure relief of the cap and should be
within 10 to 16 psi. If the pressure
reading exceeds the specified limit,
replace the radiator cap.
7. If bubbles continue and the pressure
drops below 10 psi, the radiator cap
is not holding pressure. Release
pressure and wash cap in clean water
to dislodge any foreign matter from
the valves. Check the rubber sealing
surface of the cap and also the cap
sealing surface in the radiator neck.
Inspect the cam lockflangeson both
sides of the filler neck for maximum
cap engagement.
8. Recheck the cooling system as
outlined in Step 6. If the cap still
does not hold pressure, the cap is
damaged and must be replaced.

Recheck system after a new cap is
installed to assure that the system
will now hold pressure.
9. If the bubbles in the water container
cease and the radiator cap is within
pressure specifications, observe
gauge reading for approximately
two minutes. Pressure should not
drop during this time.
10. If pressure drops, check for leaks at
the engine to heater core hoses,
engine to radiator hoses, by-pass
hose, water valve hose (A/C
equipped), thermostat housing
gasket, etc. Any leaks which are
found must be corrected and the
system rechecked.
11. If the system holds pressure, remove
the radiator cap to release the
pressure then reinstall the cap.
12. Remove the adapter and reinstall
the temperature sending unit. Check
coolant level and replenish if
necessary with the correct coolant
solution.
NOTE: Never exceed the rated
pressure indicated on the pressure cap
when performing the pressure test.
THERMOSTAT TESTTHERMOSTAT REMOVED

It is good practice to test new
thermostats before installing them in the
engine.
Remove the thermostat and
immerse it in boiling water. Replace the
thermostat if it does not open more than
1/4 inch.
If the problem being investigated is
insufficient heat, the thermostat should
be checked for leakage. This may be
done by holding the thermostat up to
the lighted background. Light leakage
a r o u n d the t h e r m o s t a t valve
(thermostat at room temperature)
indicates that the thermostat is
unacceptable and should be replaced. It
is possible, on some thermostats, that a
slight leakage of light at one or two
locations on the perimeter of the valve
may be detected. This should be
considered normal.
FAN DRIVE CLUTCH TEST

Spin the fan blade. A resistance
should be felt. If there is no resistance or
very high resistance, the minimum and
maximum fan speeds must be checked
as follows:
MINIMUM FAN DRIVE
REQUIREMENT TEST

1. Using a suitable marker, mark the
water pump pulley hub, one of the

fan blade attaching bolts and the
crankshaft pulley.
2. Connect a tachometer to the engine.
3. Install a throttle adjusting tool.
4. Connect a Sun Strobe Light. This
can be a SLT-1 or SLT-2 Strobotach
or a STA-1 Strobe Trigger adapter
for the Sun Distributor Test Stand.
5. Start the engine and run it at
approximately 1500 rpm until
engine temperature has normalized.
6. Adjust the engine to the specified
engine testing speed (Part 27-03).
7. Operate the Strobe Light at 2000
rpm and aim it at the water pump
pulley. Adjust the engine speed until
the lightflashesand the water pump
pulley mark are synchronized.
8. Aim the timing light at the fan blade
attaching bolts. Adjust the Strobe
Light until it is synchronized with
the fan blade.
9. The fan speed must not be greater
than the specified minimum fan test
speed at 2000 water pump rpm.
10. Turn the engine off.
11. If the fan speed was greater than the
specified minimum fan test speed,
check for proper parts usage.
If the correct parts are used, replace
the fan drive clutch.
If the part(s) are not the correct
ones, replace the part(s) and perform the
test again.
12. If the Maximum Fan Drive
Requirement Test is going to be
performed, do not remove the
tachometer, Strobe Light or throttle
adjusting tool.
13.If a M a x i m u m Fan D r i v e
Requirement Test is not going to be
performed, remove the tachometer,
Strobe Light and Throttle adjusting
tool.
MAXIMUM FAN DRIVE
REQUIREMENT TEST

1. If the Minimum Fan Drive
R e q u i r e m e n t Test was not
performed, follow steps 1 thru 5
under Minimum Fan Drive
Requirement Test.
2. Block off areas on each side of the
core in the engine compartment and
the front of the grille.
3. Place the air conditioning selector to
the maximum position and the
blower switch to the high position.
4. Adjust the Strobe Light to 2000
rpm.
5. Start the engine and adjust it until
t h e w a t e r p u m p p u l l e y is
synchronized with the Strobe Light.
This will be near the engine testing
speed given in the specifications.
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6. Turn off the air conditioning blower
switch.
7. Synchronize the timing light with
the marked fan to clutch attaching
bolts.
8. The fan speed must meet or exceed

27-01-03
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the specified maximum fan test
speed at 2000 water pump rpm.
9. If the fan speed was less than the
specified maximum fan test speed,
check for proper parts usage.
If the correct parts are used, replace

the fan drive clutch.
If the part(s) are not the correct
ones, replace the part(s) and perform the
test again.

ADJUSTMENTS
DRIVE BELTS

The fan drive belt(s) should be
properly adjusted at all times. Loose
drive belt(s) cause improper alternator,
fan and water pump operation. A belt
that is too tight places a severe strain on
the water pump and the alternator
bearings.
Properly tensioned drive belts
minimize the noise and also prolong
service life of the belt. Therefore, it is
recommended that a belt tension gauge
be used to check and adjust the belt
tension. Any belt that has operated for a
minimum of 10 minutes is considered a
used belt, and, when adjusted, it must be

adjusted to the reset tension shown in
the specification.

Tool-T63L-8620-A

BELT TENSION

1. Install the belt tension tool on the
drive belt (Fig. 1) and check the
tension following the instructions of
the tool manufacturer.
2. If adjustment is necessary, loosen
the alternator mounting and
adjusting arm bolts. Move the
alternator toward or away from the
engine until the correct tension is
obtained. Remove the gauge.
Tighten the alternator adjusting arm
and mounting bolts. Install the
tension gauge and check the belt
tension.

Q1039-A

FIG. 1 Checking Drive Belt Tension

REMOVAL AND INSTALLATION
FOUR AND SIX-CYLINDER
ENGINE COOLING FAN
REMOVAL

Loosen the fan belt. Remove the
capscrews and lock washers retaining
the fan to the water pump hub. Remove
the fan.
INSTALLATION

Position the fan on the water pump
hub. Install the lock washers and
capscrews and torque the capscrews to
specifications. Adjust the fan belt
tension to specifications.
V-8 ENGINE COOLING FAN

On a car with an air conditioner or
extra-cooling radiator, a fan drive clutch
may be used (See Specifications). Cars
without air conditioning or equipped
with Flex-Blade Fan utilize a pulley-tofan spacer.
REMOVAL

1. Remove the radiator upper support
and fan guard. Loosen the fan belt.
Remove the capscrews and lock
washers retaining the fan and spacer

(or drive clutch) to the water pump
hub. Remove the fan and spacer (or
drive clutch).
2. If equipped with a fan drive clutch,
remove the retaining capscrews and
lock washers and separate the fan
from the drive coupling.
INSTALLATION

1. Position the replacement fan on the
drive clutch and install the lock
washers and capscrews. Torque the
capscrews evenly and alternately to
specifications.
2. Position the fan and spacer (or drive
clutch) on the water pump hub and
install the lock washers and
capscrews. Torque the capscrews
evenly and a l t e r n a t e l y to
specifications. Adjust the fan belt
ension to specifications. Then, check
the fan drive clutch flange-to-water
pump hub for proper mating. Install
the radiator upper support and fan
guard.
FAN DRIVE BELT
REMOVAL

If equipped with power steering, air
conditioning and/or Thermactor

exhaust emission control system it will
be necessary to loosen and remove the
drive belts before the fan drive belt can
be removed.
1. On a car with power steering
(excepting Lincoln Continental),
loosen the power steering pump at
the mounting bracket and remove
the drive belt.
On a car with an air conditioner,
remove the compressor drive belt.
2. Loosen the alternator mounting and
adjusting arm bolts. Move the
alternator toward the engine.
Remove the belt(s) from the
alternator and crankshaft pulleys,
and lift them over the fan.
INSTALLATION

1. Place the belt(s) over the fan. Insert
the belt(s) in the water pump pulley,
crankshaft pulley and alternator
pulley grooves. Adjust the belt
tension to specifications.
2. On a car with an air conditioner,
install and adjust the compressor
drive belt to specifications.
3. On a car with power steering
(excepting Lincoln Continental),
install the power steering pump
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drive belt and tighten the pump at
the mounting bracket. Adjust the
drive belt tension to specifications.
RADIATOR HOSE
REMOVAL

Radiator hoses should be replaced as
d i r e c t e d in the p e r t i n e n t car
Maintenance Schedule or whenever they
become cracked, rotted or have a
tendency to collapse.
Drain the radiator; then loosen the
clamps at each end of the hose to be
removed. Slide the hose off the radiator
connection and the radiator supply tank
connection (upper hose) or the water
pump connection (lower hose).
INSTALLATION

Position the clamps at least 1/8 inch
from each end of the hose. Coat the
connection areas with an approved
water-resistant sealer and slide the hose
on the connections. Make sure the
clamps are beyond the bead and placed
in the center of the clamping surface of
the connections. Tighten the clamps.
Fill the radiator with the recommended
permanent antifreeze and water
mixture. Operate the engine for several
minutes, then check the hoses and
connections for leaks.
THERMOSTAT
REMOVAL

1. Drain the radiator so that the
c o o l a n t level is below the
thermostat.
2. Remove the coolant outlet housing
retaining bolts. Pull the elbow away

GENERAL COOLING SYSTEM SERVICE
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from the cylinder head or manifold
sufficiently to provide access to the
thermostat. Remove the thermostat
and gasket.
If equipped with 1600 cc or 2000 cc
engine, remove the retaining ring,
thermostat and seal from the housing
(Figs. 2 and 3).

INSTALLATION

Check the thermostat before
installing it, following the procedure
under Thermostat Test, Part 27-01,
Section 1.
1. Clean the coolant outlet housing and
cylinder head or manifold basket
surfaces. Coat a new gasket with
water resistant sealer. (Assemble the
thermostat, seal and retaining ring
to the thermostat housing 1600 and
2000 cc engines.) Position the gasket
on the cylinder head opening. The
gasket must be positioned on the
cylinder head or the intake
manifold, before the thermostat is
installed.
To prevent incorrect installation of
the thermostat, the water outlet casting
on all engines contains a locking recess
into which the thermostat is turned and
locked. Install the thermostat with the
bridge section (Fig. 2) in the outlet
casting. Turn the thermostat clockwise
to lock it in position on the flats cast into
the outlet elbow.
2. Position the coolant outlet elbow
against the cylinder head, or the
intake manifold. Install and torque
the retaining bolts to specifications.
3. Fill the cooling system with the
recommended Permanent
Antifreeze and water mixture. If

FLATS

B2952-A

FIG. 2 Installing
Thermostat—Typical

RETAINER WASHER
8593
(2000 CC ONLY)

HOUSING
8592

Q1068-A

FIG. 3 Pinto Thermostat and
Housing—Disassembled View

equipped with a crossflow radiator,
follow the special instructions in
Part 27-03 regarding checking
coolant level. Check for leaks and
proper coolant level after the engine
has reached normal operating
temperatures.

CLEANING AND INSPECTION
CLEANING COOLING SYSTEM

To remove rust, sludge and other
foreign material from the cooling
system, use Rotunda Cooling System
Cleanser. Removal of such material
restores cooling efficiency and avoids

overheating. Always remove the
thermostat prior to pressure flushing. A
pulsating or reversed direction of
flushing water flow will loosen sediment
more quickly than a steady flow in the
normal direction of coolant flow. In
severe cases where cleaning solvents

will not properly clean the cooling
system for efficient operation, it will be
necessary to use the pressure flushing
method. Various types of flushing
equipment are available.

27-01-05
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SPECIFICATIONS
COOLING SYSTEM CAPACITY - U. S. QUARTS
Vehicle
Pinto

Maverick/Comet

Engine CID

Transmission

Option

Capacity

7.8

1600 cc
2000 cc

Manual
Automatic

AC

8.5

200
250
302

Manual/Automatic

AC

Automatic
Manual/Automatic

AC

9.0
9.7
13.4

302

Manual/Automatic

AC

14.2

250
302

Manual/Automatic
Manual/Automatic
Manual/Automatic
Manual/Automatic
Manual/Automatic

AC

11.2

AC

15.2
15.6
15.7

Manual/Automatic

AC

11.5

Manual/Automatic
Manual/Automatic
Manual/Automatic
Automatic
Automatic

AC
AC
AC

11.9
15.2
15.7
16.3

AC

16.6

Automatic
Automatic
Automatic

AC

17.3
16.3
16.8

Automatic
Manual/Automatic

AC

17.5
15.6

351W Police-Taxi
400
400 Police-Taxi

Manual/Automatic
Automatic

AC

16.3
17.7

Automatic

AC

18.4

429
429 Police-Taxi

Automatic
Automatic

AC
AC

18.8
19.5

351C
351C
351C Police-Taxi
351W
351W
351W Police-Taxi

460
460 Police-Taxi

Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic

Lincoln/Mark IV

460

Automatic

AC

Thunderbird

429
429 Police-Taxi

Automatic
Automatic
Automatic

AC
AC

Mustang/Cougar

302
351C
351C-4V CJ
Torino/Montego

250
250 Police-Taxi
302
302
302
351C
351C Police-Taxi
351W
351W
351W Police-Taxi
351 CJ

Ford/Mercury/Meteor

400
400 Police-Taxi
429
429 Police-Taxi

460

AC
AC

AC

AC
AC
AC
AC
AC
AC
AC
AC
AC

15.7

15.6
16.3
16.7
16.5
17.1
17.6
18.0
18.5
19.4
19.9
19.4
19.9
19.5
18.8
19.5
19.5

© Multiply U.S. quarts by .83 for equivalent Imperial quarts.

TORQUE VALVES (ALL CARS)
NOTE: All specifications are given in ft-lbs unless otherwise noted.
Fan shroud assembly to radiator
where applicable
Fan to pulley hub (All engines)
Radiator hose clamps (170-200 CID
Maverick-Comet standard radiator)
(All others)
Transmission oil cooler tubes to oil
cooler - all engines

SPECIAL SERVICE TOOLS (ALL CARS)
Description
Belt Tension Gauge

DRIVE BELT TENSION
All Belts
.. 24-48 in-lbs
12-18
16-24 in-lbs
.. 20-30 in-lbs
9-12

Ford Tool No.
T63L-8620-A

New
Used (any belt operated over 10 minutes)
THERMOSTATS
Low Temperature
Opens°F
Fully Open
High Temperature
Opens °F (Pinto 183°-190°)
Fully Open

Lbs
140
110

1570-164°
184°
188°-195°
212°

RADIATOR
| Pressure Cap - All engines

12-16 PSI

CQ1090-B
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RADIATORS

PART 27-03 Radiators
Applies to All Models
COMPONENT INDEX
AUTOMATIC TRANSMISSION
OILCOOLER
Removal and Installation
CONSTANT-FULL COOLING SYSTEM
Adding Coolant
Description

COMPONENT INDEX

Page

03-02

03-02
03-01

CONSTANT-FULL COOLING - Contd.
Filling
Troubleshooting
RADIATOR
Description
Filling
Removal and Installation

Page

03-02
03-02
03-01
03-01
03-02

DESCRIPTION
RADIATOR

Standard and extra-cooling
radiators are installed in production, but
service replacement radiators are
usually of the extra cooling type.
DOWN FLOW RADIATORS

These radiators are the tube and
corrugated-fin-core type with the tubes
arranged for verticalflowof the coolant.
Two header tanks, one on the top and
one on the bottom of the radiator,
provide uniform distribution of the
coolant to the tubes. The radiator outlet
port (lower header tank) is connected to
the water pump inlet port. The radiator
inlet port (upper header tank) is
connected to the coolant outlet housing
of the engine, thereby permitting
coolant circulation through the radiator
when the thermostat is open. The
radiator bottom header tank on
automatic transmission cars contains a
heat exchanger for cooling the
transmission oil.

mark stamped in the left side tank about
two inches below the fill cap scat (Fig.
1).
FILLING COOLING SYSTEM

On initial fill or refilling the cooling
system, the following procedures must
be followed to prevent air entrapment
and inadequate coolant levels. This does
not apply to cooling systems equipped
with coolant recovery or constant full
systems.
1. Check all hose clamps for proper
tightness. Be sure radiator drain
cock is closed.
2. Position heater temperature selector
in the maximum heat position.
3. Fill cooling system to the cold fill
level on cross-flow or one inch below
radiator fill neck on down-flow
radiators.

CONSTANT-FULL COOLING
SYSTEM
DESCRIPTION

The constant-full cooling system
requires different procedures for adding
or refilling system with coolant. This
system utilizes a coolant reservoir
(plastic bottle) mounted at left side of
radiator to accommodate the changes in
coolant expansion or contraction from
heat or cold. Do not remove the radiator
cap for adding coolant to the cooling
system. Add coolant to the plastic bottle

CROSSFLOW RADIATORS

These radiators are of the tube and
corrugated-fin-core type with the tubes
arranged horizontally for crossflow of
the coolant. Two header tanks, one on
each side of the radiator, provide
uniform distribution of the coolant to
the cross-flow tubes. The header tank,
or chamber, on the left side of the
radiator contains a heat exchanger for
cooling the transmission fluid. The
radiator outlet port (lower left side) is
connected to the water pump inlet port.
SPECIAL FILLING INSTRUCTIONS

Coolant level cannot be accurately
checked while the engine is running, due
to the construction of this radiator.
Check the level while the engine is cold
and fill only to the cold fill reference

4. Leave radiator cap off and run
engine until thermostat opens (hot
coolant flows through radiator
upper hose).
5. Stop engine and add coolant to one
inch above cold fill m a r k
(crossflow) or one inch below
radiator opening (down-flow).
Install radiator cap.

B2951-A

FIG. 1 Fill Level Crossflow Radiator

only; use the applicable cold or hot fill
mark, depending on the system
temperature.
A unique non-vented radiator
pressure cap with a nominal relief rating
of 13 PSI is used. During normal vehicle
operation, engine temperatures will
cause coolant expansion. When the
expansion pressure exceeds the nominal
cap relief pressure, the expanding
coolant flows into the reservoir.
Any air entrapment in the engine
cooling system will be forced to the
coolant reservoir under the liquid level,
and leave through the reservoir cap
area. When the engine is shut off, the
cooling system will begin to cool, and
the refill cycle will start. As the
expanded coolant level in the radiator
drops, a partial vacuum is created, and
the extra coolant in the reservoir will be
drawn back into the radiator through
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the vacuum valve located at the bottom
of the radiator pressure cap. Through
this event the radiator will stay full of
coolant at all times. The necessity for
additional coolant can be detected by
observing the coolant level in the
reservoir when the engine is at normal
operating temperature.
The radiator fill cap should only be
removed in the event no coolant is
observed in the reservoir, when a
coolant level change cannot be observed
during normal operation, or for cooling
system maintenance.
Depending on coolant mixture
strength and temperatures, the coolant
level may vary from the hot or cold level
marks.
FILLING COOLING SYSTEM

1. Check all hose clamps for proper
tightness. Be sure radiator drain
cock is closed.
2. Place heater temperature selector in
maximum heat position.
3. Fill radiator completely and fill
plastic bottle to cold fill mark.
Install radiator and plastic bottle
caps.
4. Run engine until thermostat opens
(coolant flowing through radiator
upper hose becomes hot).
5. Stop engine and add coolant as
necessary to adjust level in plastic
bottle to hot level.

RADIATORS
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ADDING COOLANT TO SYSTEM

If there is coolant in the plastic
bottle, do not remove radiator cap. Add
coolant to plastic bottle to adjust level to
hot or cold fill mark depending on
system temperature (Fig. 2).
If plastic bottle is empty, follow the
Filling Cooling System procedure.
TROUBLESHOOTING

In the event no coolant is observed
in the reservoir, or when a coolant level
change does not occur, check the system
as follows:
1. Remove the radiator pressure cap,
and inspect the filler neck sealing
gasket for foreign material between
the gasket and cap diaphragm. Rinse
in clean water and reinstall on the
radiator.
2. The radiator pressure cap used on
this system is unique; and should it
be necessary to replace, use only the
proper cap.
3. Remove the radiator overflow-toreservoir hose at the radiator filler
neck connection. Inspect the hose
nipple solder joint for possible
separation; repair if necessary.
Reconnect the hose.
4. Inspect the reservoir hose for
obstruction, and assure a minimum
clearance of 1/2 inch from the tube
end to the reservoir surface.

CONSTANT
FULL
RESERVOIR

Q1091-A

FIG. 2 Constant-Full Cooling System

5. Inspect the hose, radiator-toreservoir for any cuts. Replace if
necessary.
6. Reinstall the radiator pressure cap,
and pressure test the system.
7. Replenish the coolant in the radiator
and reservoir, as required.

REMOVAL AND INSTALLATION
RADIATOR
REMOVAL

1. Drain the cooling system.
Disconnect the radiator upper and
lower hoses from the radiator.
On a vehicle with an automatic
transmission, disconnect the automatic
transmission fluid cooler inlet and outlet
lines from the radiator.
2. On a crossflow radiator, remove the
radiator upper support retaining
bolts and remove the upper
support(s). Remove the radiator. If
equipped with a downflow radiator,
remove the radiator attaching bolts
from the radiator side supports and
remove the radiator.
On a vehicle equipped with an air
conditioner, remove the bolts retaining
the radiator shroud to the radiator.
Remove the radiator upper or side
retaining bolts. Remove the upper
support retaining bolts, if so equipped.
Remove the radiator. Lift the radiator
shroud from the engine compartment.

INSTALLATION

1. If a new radiator is to be installed,
remove the drain cock from the old
radiator and install it on the new
radiator.
On a vehicle equipped with an
automatic transmission, transfer the
fluid cooler line fittings to the new
radiator, using oil-resistant sealer.
2. Position the radiator assembly and
install (but do not tighten on a
vehicle with an a u t o m a t i c
transmission) the radiator support
bolts.
On a vehicle with an automatic
transmission, connect the automatic
transmission fluid cooler lines; then
tighten the radiator support bolts.
On a vehicle with an air conditioner,
position the radiator assembly and
install the support bolts. Tighten the
support bolts and install the shroud to
the radiator.
3. Connect the radiator upper and
lower hoses. Close the drain cock.
Fill and bleed the cooling system.

4. Operate the engine and check for
leaks at the hose connections and the
automatic transmission fluid cooler
lines. Check the automatic
transmission fluid level.
AUTOMATIC TRANSMISSION
OIL COOLER

Replacement of the automatic
transmission oil cooler in the radiator
tank, as given below, is usually
performed by radiator specialty shops
on a sub-let basis. However, the
operation can be performed in a dealer
service department, providing proper
equipment is available.
REMOVAL

1. Drain the cooling system.
2. Remove the radiator from the
vehicle, following the procedure
outlined previously.
3. Thoroughly clean the radiator
assembly internally and externally
by submerging in a tank filled with
a caustic solution. Then, using clean
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RADIATORS

water, flush until the caustic
solution is removed from all internal
and external surfaces. NOTE:

4.
5.
6.

7.
8.

Caution should be exercised during
the disassembly and assembly solder
operation of radiator components.
Avoid excess heat concentration
which could result in burning
through the radiator sheet metal or
loosening an adjoining soldered
area.
Loosen the supports connecting the
affected tank to the core, if so
equipped.
Remove the radiator tank
containing the defective oil cooler.
Remove the puddled solder from the
oil c o o l e r inlet and o u t l e t
connections along with the internal
tooth lockwashers retaining the
connections to the tank.
Remove the defective oil cooler.
Clean the soldered surface areas and
inspect and tin as necessary to assure
proper solder bonding.

INSTALLATION

1. Install the replacement oil cooler
assembly into the tank openings
provided.
2. Make a new mechanical connection
by installing new internal tooth lock
washers on the external inlet and
outlet connections of the cooler (Fig.
3).
3. Seat the tank assembly in the seam
well and solder securely, completely
filling the seam well. Use 40-60
solder with either zinc chloride 30
(BAUME) or 5-B NALCO flux.
4. Resolder the supports in position.
5. Puddle-solder the oil cooler fittings
completely to the tank.

374551-S5 2 REQ'D.

COOLER ASSEMBLY

SOLDER OIL COOLER FITTINGS
COMPLETELY TO TANK

TYPICAL DOWN FLOW RADIATOR

COOLER ASSEMBLY

COOLER ASSEMBLY

374551-S5
2-REQUIRED

SOLDER OIL COOLER
FITTINGS COMPLETELY
TO TANK

45223-S7 2 REQ'D. BEFORE
SOLDERING TORQUE
TO 1-3 FOOT-LB.

INSTALLATION

SOLDER OIL COOLER
FITTINGS COMPLETELY
TO TANK

TYPICAL CROSS-FLOW RADIATOR

INSTALLATION

B3144-A

FIG. 3 Typical Cross-Flow Radiator Installation

6. Flush off all excess acid, internally
and externally.
7. Pressure-test the radiator assembly
to 14-16 psi for leaks.
8. Paint as required.
9. Install the radiator in the vehicle.
Install the straight hose nipple
fittings or flare connectors in the oil
cooler inlet and outlet connections
and connect the transmission oil
cooler lines.

10. Connect the radiator inlet and outlet
connections.
11. Assemble the fan shroud to the
radiator if so equipped.
12. Flush the cooling system and refill
with the recommended mixture of
Rotunda all season coolani;. NOTE:
Only manufactured or natural gas
torches should be used to perform
radiator repairs. Do not use
acetylene.
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FAN DRIVE CLUTCH

PART 27-05 Fan Drive Clutch
Applies to Models So Equipped
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DESCRIPTION AND OPERATION
BI-METAL STRIP

FAN DRIVE CLUTCH
FAN DRIVE CLUTCH

The fan clutch (Figs. 1, 2 and 3)
permits use of a powerful fan without
paying the penalty of power loss or
noise. The fan clutch is a mechanical
device which provides maximum air
flow through the radiator when
required, and a minimum air flow when
less than maximum cooling is necessary.
It can modulate between the maximum
and the minimum airflowsaccording to
conditions, and it limits fan speed to a
maximum rpm, beyond a given engine
input speed.
The viscous fluid shear principle in
general is applied to fan clutch design in
the following manner:
A drive plate totally enclosed within
the clutch housing is attached directly to
the clutch input shaft (assembled to the
water pump shaft and pulley). A
predetermined clearance between the
drive plate and the inner surfaces of the
clutch housing is established at
assembly.
The clutch housing and the fan
blade assembly are mounted to the input
shaft by a sealed bearing and are free to
rotate independently of the drive plate
and input shaft.
The interior chamber of the clutch
housing isfilledwith a given amount of
silicon base oil. Centrifugal force
resulting from the rotation of the clutch,
coupled with the constant pumping
action designed into the unit forces the
silicon base oil evenly about the inner
surfaces of the clutch in the close
clearance or drive area. The drag
between the driving and the driven
members is thus increased by the
presence of the oil, causing the clutch
action.
A control valve (operated by a
temperature-sensitive bi-metal coil or

B1593-B

FIG. 1 Typical Fan Drive Clutch
Installation

strip in the air stream on the front of the
clutch) regulates the amount of oil
pumped in or out of the close clearance
(drive) area. This action determines the
fan speed in relation to the drive pulley
and the radiator core air flow
temperature.

CONTROL PISTON

B2631

FIG. 2 Fan Drive Clutch With Flat
Bi-Metal Spring

BI-METAL SPRING

START-UP

At start-up, or after a prolonged
engine shut-down period, near
maximum fan noise can be heard as the
fan clutch fluid is forced into the close
clearance area by centrifugal force,
resulting in maximum application of the
clutch. As the normal operating
temperature is reached, the amount of
fluid allowed to remain in the close
clearance area is regulated by the
temperature-sensitive control valve.
This determines fan speed in relation to
the fan drive pulley and the radiator
core air flow temperature.

B1932-C

FIG. 3 Fan Drive Clutch With Coil
Bi-Metal Spring
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FAN DRIVE CLUTCH
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RUNNING—LOW AMBIENT
TEMPERATURE

RUNNING—HIGH AMBIENT
TEMPERATURE

MODULATING CYCLE

After the initial start-up cycle has
been completed, and as long as the air
flowing through the radiator core does
not exceed 150-180 degrees F
temperature, the fan clutch will remain
in or near the maximum slip position.
During this cycle, the control valve
allows a minimum amount of fluid to
remain in the close clearance (drive)
area.

As ambient temperatures increase,
or air flow temperatures through the
core become increasingly higher,
additional cooling is required. The bimetal coil or strip senses this change and
moves the control valve to the minimum
slip position, retaining a maximum
amount of oil in the close clearance area.

As vehicle operation varies with
heavy to light traffic, terrain, etc., the
fan clutch operates within the high and
low rpm positions, modulating as
required as ambient airflowthrough the
radiator core changes.
HIGH SPEED SUSTAINED
OPERATION

During high speed operation, fan
clutch action will limit speed of the fan
to a given maximum rpm. This will
occur under hot or cold conditions.

REMOVAL AND INSTALLATION
3. Remove the retaining capscrews and
separate the fan from the drive
clutch.

FAN DRIVE CLUTCH
REMOVAL

1. Remove the radiator upper support
and/or fan guard.
2. Loosen the fan belt. Remove the
capscrews retaining the fan drive
clutch to water pump hub (Fig. 1).
Remove the fan drive clutch and fan
as an assembly.

INSTALLATION

1. Position the fan on the drive clutch.
Install the capscrews.
2. Position the fan drive clutch and fan
assembly to the water pump hub
(Fig. 1). Install and torque the

retaining capscrews evenly and
alternately to specifications. Then,
check the fan drive clutch flange-towater pump hub for proper mating.
Adjust the fan belt tension to
specifications.
3. Install radiator upper support and/
or fan guard.

SPECIFICATIONS
TORQUE VALUES (ALL CARS)
MOTE: All specifications are given in ft.-lbs. unless otherwise noted.
Fan to Fan Clutch (With A/C) - All Engines

10-15

1972 FAN DRIVE CLUTCH APPLICATION CHART
Fan Test Speed @ 2000 Water Pump RPM
Clutch
Part No.

Water Pump

Maximum Slip

Minimum Slip

Engine

Fan Assembly
Part No. 8600

Engine RPM Required
To Run Water Pump

8A616

Pulley R a t i o ®

2000 RPM0

(Cold)Q

(Hot)Q)

Torino

429

DOSE-A

C9SE-B

1.25:1

1600

1500

1650

Montego
Thunderbird
Mark IV

429
429
460

DOSE-A
DOSE-A
DOSE-A

C9SE-B
C9SE-B

1.25:1
1.25:1
1.25:1

1600
1600

1500
1500
1500

1650
1650

Vehicle

C9SE-B

1600

1650
CQ1095-A
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FORD FLEX-BLADE FAN
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PART 27-06 Ford Flex-Blade Fan
Applies to All Models
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Description and Operation

DESCRIPTION
DESCRIPTION
The Ford Flex Blade Fan (Fig. 1)
consists of a spider stamping of either 5blade or 7-blade configuration, to which
are riveted the flexible blade assemblies.
Other than the riveted flexible blades,
the fan is conventional in appearance
and is removed and replaced in the same
manner as a standard fan (Part 27-01).
It is installed where extra-cooling is
required and each Flex-Blade Fan
assembly is part of an integrated design
which includes the radiator, engine,
heater, and air conditioner, if supplied.
OPERATION
Because the blades flex as engine
rpm increase, the Ford Flex-Blade Fan
tends to use less power and to generate
less noise than does a conventional rigid
extra-cooling fan of fixed pitch. In
effect, this fan adjusts itself to the engine
cooling requirements without the use of
complicated variable speed drive
mechanisms. No test or adjustment is
therefore required, beyond keeping the
fan drive belt adjusted to the proper
(standard) tension.

B3143-A

FIG. 1 Ford Flex-Blade Fan
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STARTING SYSTEM
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Starting System
PART 28-01
Starting System General Service
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PART 28-02
Positive Engagement Starter . .
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PART 28-01 Starting System General Service

GENERAL INFORMATION
The function of the starting system
is to crank the engine at a speed fast
enough to permit the engine to start.
Heavy cables, connectors, and switches
are used in the starting system because
of the large current required by the
starter while it is cranking the engine.
The amount of resistance in the starting
circuit must be kept to an absolute

minimum to provide maximum current
for starter operation. Loose or corroded
connections, relay contacts, or partially
broken cables will result in slower than
normal cranking speeds, and may even
prevent the starter from cranking the
engine.
In cases of starting system trouble,
the owner may have discharged the
battery before calling for assistance. At
the time the trouble occurs, the owner is

more interested in getting the engine
started than in knowing the cause of the
trouble. A road service procedure is
presented to aid the service technician in
such cases of starting trouble. Once the
engine is started, be sure to follow
diagnosis procedures in order to locate
the cause of the starting difficulty. The
road service is not a part of the diagnosis
procedures. Refer to starting system
diagnosis in the Diagnosis Manual.
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POSITIVE ENGAGEMENT STARTER

PART 28-02 Positive Engagement Starter
This Information Applies to All Engines Except 429 and 460 C.I.D. Engines
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DESCRIPTION AND OPERATION
POSITIVE ENGAGEMENT
STARTER

The starting system includes the
starter motor with an integral positive-engagement drive, the battery, a
remote control starter switch (part of
the ignition switch), the neutral-start
switch (automatic transmission with
floor shift only), the starter relay, and
heavy circuit wiring.
Turning of the ignition key to the
START position actuates the starter
relay, through the starter control
circuit. The starter relay then connects
the battery to the starter.
Vehicles equipped with an auto

matic transmission and a console or
floor mounted shift lever have a
neutralstart switch in the starter control
circuit, which prevents operation of the
starter if the selector lever is not in the
N (neutral) or P (park) position.
Vehicles equipped with an automatic transmission and a column shift
do not use a neutral start switch. The
ignition switch mechanism in the
steering column is designed so that the
ignition switch can be turned to the start
position only when the selector lever is
in neutral or park. The switch is blocked
from the start position in all other
transmission selector positions.
When the starter is not in use, one of

the field coils is connected directly to
ground through a set of contacts (Fig.
1). When the starter isfirstconnected to
the battery, a large current flows
through the grounded field coil,
actuating a movable pole shoe. The pole
shoe is attached to the starter drive
plunger lever and thus the drive is
forced into engagement with the
flywheel.
When the movable pole shoe is fully
seated, it opens the field coil grounding
contacts and the starter is then in
normal operation. A holding coil is used
to maintain the movable pole shoe in the
fully seated position during the time that
the starter is turning the engine.

minute at a time. An interval of at least
two minutes should be observed between
such cranking periods to protect the
starter from overheating.

spins at high speed, the drive is not
operating properly and should be
replaced. Whenever possible, remove
the plunger cover to observe if the
plunger pole is operating on the vehicle.
Do not damage the exposed switch
during starter installation or removal.

TESTING
ROAD SERVICE

On road service calls, connect a
booster battery to the system for cases of
a starter that will not crank the engine
or a starter that cranks the engine very
slowly. If the starter does not turn the
engine over, even with the booster
battery attached, refer to the following
tests. Be certain that correct battery
polarity is observed when using a
booster battery; positive to positive, and
negative to negative connection of the
auxiliary cables. Be sure that all lights
are turned off and all doors are closed
when using a booster battery. The
starter should not be operated
continously for periods longer than one

O N VEHICLE TESTING
STARTER DRIVE AND STARTER TEST

ALTERNATE STARTER DRIVE TEST

Flood the warm engine by pumping
the accelerator eight to ten times. Turn
the ignition key to start and hold it in
the start position. The engine should fire
immediately, but should not start and
run. The starter should continue to
crank the engine. This indicates a
normal acceptable starter drive. If the
engine stops turning and the starter

1. Pull the push-on connector from the
ignition coil primary terminal.
Place the connector loosely on the
coil terminal.
2. Connect a remote control starter
switch to the starter relay.
3. Turn the ignition switch key to the
ON position and depress the remote
control starter switch. As soon as

POSITIVE ENGAGEMENT STARTER
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TO ALTERNATOR OUTPUT

STARTER RELAY
BATTERY
AUTOMATIC
TRANSMISSION ONLY
STARTER NEUTRAL SWITCH
STARTER SW!TCH
^
(ON IGNITION SWITCH)
'

o

T

SELECT

? A

°R ' "

Red-Blue Stripe

TO BATTERY
J1083-F

FIG. 1 Starting Circuit
the engine begins to run, pull the
push-on connector from the coil
terminal while holding the remote
control switch in the start position.
Pulling the wire off the coil kills the
ignition, and the dead engine should
now be cranked by the starter.
4. Observe to see if the starter begins to
crank the dead engine and if it
continues to crank the engine until
the remote control switch is
released. If the starter does not
crank the dead engine, the drive
assembly is slipping.
5. Repeat the test at least three times in
succession to detect intermittent
operation.

connections as shown in Fig. 2. Crank
the engine with the ignition OFF. This
is accomplished by disconnecting and
grounding the high tension lead from
the ignition coil and by connecting a
jumper from the battery terminal of the
starter relay to the S terminal of the
relay.
The voltage drop in the circuit will
be indicated by the voltmeter (0 to 2 volt
range). Maximum allowable voltage
drop should be:

STARTER CRANKING CIRCUIT TEST

2. With the voltmeter negative lead
connected to the battery terminal of
the starter relay and the positive lead
connected to the positive terminal of

Excessive resistance in the starter
circuit can be determined from the
results of this test. Make the test

VOLTMETER

1. With the voltmeter negative lead
connected to the starter terminal
and the positive lead connected to
the battery positive terminal (Fig. 2),
connection (1).... 0.5 volt.

STARTER

J1259-C

FIG. 2 Starter Cranking Circuit Test

the battery (Fig. 2), connection
(2).... 0.1 volt.
3. With the voltmeter negative lead
connected to the starter terminal of
the starter relay and the positive lead
connected to the positive terminal of
the battery (Fig. 2), connection
(3)
0.3 volt.

CARBON PILE RHEOSTAT
AMMETER
POSITIVE LEAD
TO OTHER CIRCUITS
TO IGNITION
SWITCH

STARTER RELAY

TO COIL

-

STARTER SWITCH
(ON IGNITION
SWITCH)
TO IGNITION
COIL
TO BATTERY

STARTER
BATTERY

J1086-F

FIG. 3 Starter Load Test
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POSITIVE ENGAGEMENT STARTER

4. With the voltmeter negative lead
connected to the negative terminal
of the battery and the positive lead
connected to the engine ground (Fig.
2), connection (4).... 0.1 volt.

same reading as that obtained while the
starter was running. The ammeter will
indicate the starter noload current draw.

STARTER LOAD TEST

An open circuit armature may
sometimes be detected by examining the
commutator for evidence of burning. A
spot burned on the commutator is
caused by an arc formed every time the
commutator segment, connected to the
open circuit winding, passes under a
brush.

Connect the test equipment as
shown in Fig. 3. Be sure that no current
is flowing through the ammeter and
heavy-duty carbon pile rheostat portion
of the circuit (rheostat at maximum
counterclockwise position).
Crank the engine with the ignition
OFF, and determine the exact reading
on the voltmeter. This test is
accomplished by disconnecting and
grounding the high tension lead from
the ignition coil, and by connecting a
jumper from the positive battery
terminal to the S-terminal of the starter
relay.
Stop cranking the engine, and
reduce the resistance of the carbon pile
until the voltmeter indicates the same
reading as that obtained while the
starter cranked the engine. The
ammeter will indicate the starter current
draw under load.

ARMATURE OPEN CIRCUIT
TEST—ON TEST BENCH

28-02-03

volt meter indicates any voltage, the
windings are grounded.
Grounded field windings can be
detected by making the connections as
shown in Fig. 6.1 If the voltmeter indicates any voltage, the field windings are
grounded.
DO NOT CONNECT
LEAD TO BEARING
SURFACE

POSITIVE
LEADS

VOLTMETER POSITIVE L E A D TOUCH TO COMMUTATOR

J1088-D

FIG. 5 Armature Grounded Circuit
Test
JUMPER LEAD
KEEP BOTH
FIELD BRUSHES
AND HOLDING COIL
GROUND LEAD
AWAY FROM
F=!AME

BENCH TESTS
STARTER NO-LOAD TEST

The starter no-load test will uncover
such faults as open or shorted windings,
rubbing armature, and bent armature
shaft. The starter can be tested, at noload, on the test bench only.
Make the test connections as shown
in Fig. 4. The starter will run at noload.
Be sure that no current is flowing
through the ammeter (rheostat at
maximum counterclockwise position).
Determine the exact reading on the
voltmeter.
Disconnect the starter from the
battery, and reduce the resistance of the
rheostat until the voltmeter indicates the

BATTERY
J1087-E

STARTER
TERMINAL

FIG. 4 Starter No-Load Test on Test
Bench

ARMATURE AND FIELD GROUNDED
CIRCUIT TEST—ON TEST BENCH

This test will determine if the
winding insulation has failed, permitting a conductor to touch the frame or
armature core.
To determine if the armature
windings are grounded, make the
connections as shown in Fig. 5. If the

DISCONNECT
HOLDING COIL
GROUND LEAD
INSERT INSULATOR
BETWEEN CONTACTS

J1094-D

FIG. 6 Field Grounded Circuit Test

REMOVAL AND INSTALLATION
POSITIVE ENGAGEMENT
STARTER

All models except Pinto
1. Raise the vehicle on a hoist and
position stands (models with 8Cyl.
engine and Ford 6-cylinder).
2. Disconnect the starter cable at the
starter terminal.
3. Remove the starter mounting bolts.
Remove the starter assembly (Fig.
7). On some models, it is necessary

to turn the wheels to the left or right
to remove the starter.
5. Position the starter assembly to the
flywheel housing, and start the
mounting bolts.
6. Snug all bolts while holding the
starter squarely against its mounting
surface and fully inserted into the
pilot hole. Torque the bolts to
specification.
7. Connect the starter cable and lower
the vehicle

PINTO

1. Raise the vehicle on a hoist and
install stands.
2. 1600 cc engine only: Remove right
steering gear housing clamp and
grommet from the crossmember,
and loosen the left clamp bolts.
3. Disconnect the starter cable from
the starter terminal.
4. Remove the three starter attaching
bolts and remove the starter. With
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POSITIVE ENGAGEMENT STARTER

5.

6.
7.
JIOSS-B
FIG. 7 Starter Mounting

8.

28-02-04

2000 cc engines, it may be necessary
to turn the steering gear bellows
clamp to remove the starter.
Position starter to vehicle and start
the three attaching bolts. Snug the
bolts while holding starter squarely
against its mounting surface and
fully inserted into the pilot hole.
Tighten the bolts to specification.
Connect the starter cable to the
starter terminal.
Install the steering gear right clamp
and tighten all steering gear
retaining bolts on models with 1600
cc engine. Tighten the steering gear
bellows clamp on 2000 cc engine
models.
Remove stands and lower vehicle.

OVERHAUL
POSITIVE ENGAGEMENT
STARTER

Use the following procedure when it
becomes necessary to completely
overhaul the starter. Fig. 8 illustrates a
partially disassembled starter.
Disassembly
1. Loosen the brush cover band retaining screw and remove the brush
cover band and the starter drive
plunger lever cover. Observe the
lead positions for assembly and then
remove the commutator brushes
from the brush holders.
2. Remove the through bolts, starter
drive end housing, and the starter
drive plunger lever return spring.
3. Remove the pivot pin retaining the
starter gear plunger lever and
remove the lever and the armature.

4. Remove the stop ring retainer.
Remove and discard the stop ring
retaining the starter drive gear to the
end of the armature shaft, and
remove the starter drive gear
assembly.
5. Remove the brush end plate.
6. Remove the two screws retaining
the ground brushes to the frame.
7. On the field coil that operates the
starter drive gear actuating lever,
bend the tab up on the field coil
retaining sleeve and remove the
sleeve.
8. Remove the three coil retaining
screws, using Tool 10044-A and an
arbor press (Fig. 9). The arbor press
prevents the wrench from slipping
out of the screw. Unsolder the field
coil leads from the terminal screw,

and remove the pole shoes and coils
from the frame. Use a 300-watt iron.
9. Cut (or unsolder) the insulated
brush leads from the field coils, as
close to thefieldconnection point as
possible.
10. Remove the starter terminal nut,
washer, insulator and terminal from
the starter frame. Remove any
excess solder from the terminal slot.
Cleaning and Inspection
1. Use a brush or air to clean the field
coils, armature, commutator,
armmature shaft, brush end plate,
and drive end housing. Wash all
other parts in solvent and dry the
parts.
2. Inspect the armature windings for
broken or burned insulation and
unsoldered connections.
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FIG. 8 Starter Disassembled

FIG. 9 Pole Shoe Screw Removal
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FIG. 10 Commutator Runout Check

3. Check the armature for open circuits
and grounds.
4. Check the commutator for run out
(Fig. 10). Inspect the armature shaft
and the two bearings for scoring and
excessive wear. If the commutator is
rough, or more than 0.005 inch outof round, turn it.
5. Check the brush holders for broken
springs and the insulated brush
holders for shorts to ground.
Tighten anyrivetsthat may be loose.
Replace the brushes if worn to 1/4
inch in length.
6. Check the brush spring tension.
Replace the springs if the tension is
not within specified limits (40
ounces minimum).

7. Inspect the field coils for burned or
broken insulation and continuity.
Check the field brush connections
and lead insulation. A brush kit and
a contact kit are available. All othe"r
assemblies are to be replaced rather
than repaired.
8. Examine the wear pattern on the
starter drive teeth. The pinion teeth
must penetrate to a depth greater
than 1/2 the ring gear tooth depth
(Fig. 11), to eliminate premature
ring gear and starter drive failure.
9. Replace starter drives andringgears
with milled, pitted or broken teeth
or that show evidence of inadequate
engagement (Fig. 11).
Assembly
1. Install the starter terminal,
insulator, washers, and retaining nut
in the frame (Fig. 12). Be sure to
position the slot in the screw
perpendicular to the frame end
surface.
2. Position the coils and pole pieces,
with the coil leads in the terminal
screw slot, and then install the
retaining screws (Fig. 9). As the pole
shoe screws are tightened, strike the
frame several sharp blows with a
soft-faced hammer to seat and align
the pole shoes, then stake the screws.
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3. Install the solenoid coil and retainer
and bend the tabs to retain the coils
to the frame.
4. Solder the field coils and solenoid
wire to the starter terminal using
rosin core solder. Use a 300-watt
iron.
5. Check for continuity and grounds in
the assembled coils.
6. Position the new insulated field
brushes lead on the field coil
terminal. Install the clip provided
with the brushes to hold the brush
lead to the terminal. Solder the lead,
clip, and terminal together, using
rosin core solder (Fig. 12). Use a
300-watt iron.
7. Position the solenoid coil ground
terminal over the nearest ground
screw hole.
8. Position the ground brushes to the
starter frame and install the
retaining screws (Fig. 12).
9. Position the starter brush end plate
to the frame with the end plate boss
in the frame slot.
10. Apply a thin coating of Lubriplate
777 on the armature shaft splines.
Install the starter motor drive gear
assembly to the armature shaft and
install a new retaining stop ring.
Install a new stop-ring retainer.
11. Position the fiber thrust washer on
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J 1372-A

FIG. 11 Pinion and Ring Gear Wear Patterns
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the commutator end of the armature
shaft and position the armature in
the starter frame.
12. Position the starter drive gear
plunger lever to the frame and
starter drive assembly, and install
the pivot pin.
13. Partially fill the drive end housing
bearing bore with grease
(approximately 1/4 full). Position
the starter drive plunger lever return
spring and the drive end housing to
the frame and install and tighten the
through bolts to specification (55-75
inch pounds). Do not pinch the
brush leads between the brush plate
and the frame. Be sure that the stop
ring retainer is seated properly in the
drive housing.
14. Install the brushes in the brush
holders. Be sure to center the brush
springs on the brushes.
15. Position the drive gear plunger lever
cover on the starter and install the
brush cover band with a gasket.
Tighten the band retaining screw.
16. Check the starter no-load current
draw.

POSITIVE ENGAGEMENT STARTER
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FIG. 12 Field Coil Assembly

STARTER DRIVE REPLACEMENT

1. Loosen and remove the brush cover
band and the starter drive plunger
lever cover (Fig. 8).
2. Loosen the through bolts enough to
allow removal of the drive end
housing and the s t a r t e r drive
plunger lever return spring.
3. Remove the pivot pin retaining the
starter drive plunger lever and
remove the lever.
4. Remove the drive gear stop ring
retainer and stop ring from the end
of the armature shaft and remove
the drive gear assembly.
5. Apply a thin coating of Lubriplate
777 on the armature shaft splines.
Install the drive gear assembly on
the armature shaft and install a new
stop ring.
6. Position the starter gear plunger
lever on the starter frame and install
the pivot pin. Be sure that the
plunger lever properly engages the
starter drive assembly.
7. Install a new stop-ring retainer.
Partially fill the drive end housing
bearing bore with grease
(approximately 1/4 full). Position
the starter drive plunger lever return
spring and drive end housing to the
starter frame, and then tighten the
through bolts to specifications (5575 inch pounds).
8. Position the starter drive plunger
lever cover and the brush cover
band, with its gasket, on the starter.
Tighten the brush cover band
retaining screw.
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11. Install the ground brush leads to the
frame with the retaining screws.
12. Clean the commutator with 00 or
000 sandpaper.
13. Position the brush end plate to the
starter frame, with the end plate boss
in the frame slot.
14. Install the armature in the starter
frame.
15. Install the starter drive gear plunger
lever to the frame and starter drive
assembly, and install the pivot pin.
16. Partially fill the drive end housing
bearing bore with grease
(approximately 1/4 full). Position
the return spring on the plunger
lever, and the drive end housing to
the starter frame. Install the through
bolts and tighten to specified torque
(55-75 inch pounds). Be sure that
the stop ring retainer is seated
properly in the drive end housing.
17. Install the commutator brushes in
the brush holders. Center the brush
springs on the brushes.
18. Position the plunger lever cover and
the brush cover band, with its
gasket, on the starter. Tighten the
band retaining screw.
19. Connect the starter to a battery to
check its operation.

BRUSH REPLACEMENT

Replace the starter brushes when
they are worn to 1/4 inch. Always
install a complete set of new brushes.
1. Loosen and remove the brush cover
band, gasket, and starter drive
plunger lever cover. Remove the
brushes from their holders.
2. Remove the two through bolts from
the starter frame.
3. Remove the drive end housing, and
the plunger lever return spring.
4. Remove the starter drive plunger
lever pivot pin and lever, and
remove the armature.
5. Remove the brush end plate.
6. Remove the ground brush retaining
screws from the frame and remove
the brushes.
7. Cut the insulated brush leads from
the field coils, as close to the field
connection point as possible.
8. Clean and inspect the starter motor.
9. Replace the brush end plate if the
insulator between the field brush
holder and the end plate is cracked
or broken.
10. Position the new insulated field
brushes lead on the field coil
connection. Position and crimp the
clip provided with the brushes to
h o l d t h e b r u s h l e a d to t h e
connection. Solder the lead, clip,
and connection together, using rosin
core solder (Fig. 12). Use a 300-watt
iron.

ARMATURE REPLACEMENT

1. Loosen the brush cover band
retaining screw and remove the
brush cover band, gasket, and the
starter drive plunger lever cover.
Remove the brushes from their
holders.
2. Remove the through bolts, the drive
end housing, and the drive plunger
lever return spring.
3. Remove the pivot pin retaining the
starter gear plunger lever, and
remove the lever.
4. Remove the armature. If the starter
drive gear assembly is being reused,
remove the stop ring retainer and
the stop ring from the end of the
armature shaft, and remove the
drive.
5. Place the drive gear assembly on the
new armature with a new stop ring.
6. Install the armature in the starter
frame.
7. Position the drive gear plunger lever
to the frame and drive gear assembly
and install the pivot pin.
8. Partially fill the drive end housing
bearing bore with grease
(approximately 1/4 full). Position
the drive plunger lever return
spring, the drive end housing and
the front end plate to the starter
frame, and then install and tighten
the through bolts to specification. Be
sure that the stop ring retainer is
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remove the lever and the armature
assembly.
4. Unsolder the field coil and solenoid
wire leads from the terminal screw.
Use a 300-watt soldering iron.
Remove the starter terminal nut,
washer, insulator and terminal from the
starter frame.
Installation
1. Install the new starter terminal,
insulator, washers, and retaining nut
in the frame (Fig. 8). Be sure to
position the slot in the screw
perpendicular to the frame end
surface.
2. Solder the field coils and solenoid
wire to the starter terminal using
rosin core solder. Use a 300-watt
iron.
3. Check for continuity and grounds in
the assembled coils.
4. Position the starter brush end plate
to the frame with the end plate boss
in the frame slot.
5. Position the armature in the starter
frame.

seated properly in the drive housing.
9. Place the brushes in their holders,
and center the brush springs on the
brushes.
10. Position the plunger lever cover and
the brush cover band, with its
gasket, and then tighten the
retaining screw.
11. Connect the starter to a battery to
check its operation.
STARTER TERMINAL

Removal
1. Loosen the brush cover band
retaining screw and remove the
brush cover band and the starter
drive plunger lever cover. Observe
the lead positions for assembly and
then remove the commutator
brushes from the brush holders.
2. Remove the through bolts, starter
drive end housing, starter drive
plunger lever return spring, and the
brush end plate.
3. Remove the pivot pin retaining the
starter gear plunger lever and
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6. Position the starter drive gear
plunger lever to the frame and
starter drive assembly, and install
the pivot pin.
7. Partially fill the drive end housing
b e a r i n g b o r e with g r e a s e
(approximately 1/4 full). Position
the starter drive plunger lever return
spring and the drive end housing to
the frame and install and tighten the
through bolts to specification (55-75
in-lbs). Do not pinch the brush leads
between the brush plate and the
frame. Be sure that the stop ring
retainer is seated properly in the
drive housing.
8. Install the brushes in the brush
holders. Be sure to center the brush
springs on the brushes.
9. Position the drive gear plunger lever
cover on the starter and install the
brush cover band with a gasket.
Tighten the band retaining screw.
10. Check the starter no-load current
draw.

SPECIFICATIONS

POSITIVE ENGAGEMENT STARTER
Positive Engagement Starter Motor

Dia.
(Inches)

Current Draw
Under Normal
Load
(Amps)

4
4-1/2

150-200
150-180

Normal
Engine
Cranking
Speed
(rpm)

Min.
Stall
Torque
@5 Volts
(Ft-Lbs)

180-250

9.0

150-290

15.5

Starter Brushes

Max.
Load
(Amps)

No.
Load
(Amps)

Mfg.
Length
(Inches)

Wear
Limit
(Inches)

Spring
Tension
(Ounces)

Through
Bolt
Torque
(In-Lbs)

460
670

70
70

0.50

0.25

0.50

0.25

40
40

55-75
55-75

Mounting
Bolt Torque
(Ft-Lbs)

15-20
15-20

Maximum Commutator runout is 0.005 inch. Maximum starting circuit voltage drop (battery positive terminal to starter
terminal) at normal engine temperature is 0.5 volt.

SPECIAL TOOLS
Ford Tool No.

Former No.

Description

TOOL 10044-A

10044-A

Generator Pole
Screw Wrench
CJ 1430-B

SOLENOID ACTUATED STARTER

28-03-01

28-03-01

PART 28-03 Solenoid Actuated Starter
This Information Applies to All 429 and 460 C.I.D. Engines
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DESCRIPTION AND OPERATION
DESCRIPTION
SOLENOID ACTUATED STARTER

Major assembly components of the
solenoid actuated starter are the Frame
and field coil assembly, armature
assembly, brush plate assembly, drive
assembly, shift lever assembly, drive
housing assembly and starter solenoid
assembly (Fig. 1).
The motor is a four brush, four-field,
four-pole wound unit.
The starter frame encloses a wound
armature which is supported at the drive
end with caged needle bearings and at
the commutator end with a sintered
copper bearing.
The armature rotates between four
pole shoes around which are four
ribbon-wound field coils. The field coils
are retaind by the pole shoes which are
attached to the starter frame with one
pole-shoe screw each. The four field
coils are connected in a series parallel
circuit (Fig. 2). A rubber grommet
assembled in the starter frame insulates
the starter field-to-solenoid-connectingstrap, and also prevents dirt, water and
oil from entering the starter.

SOLENOID
SOLENOID TERMINAL

BATTERY
TERMINAL

f

SHIFT FORK

PINION
BUSHING

^|

BRUSH

OVER-RUNNING CLUTCH

J1414-A

SOLENOID

FIG. 1 Starter—Cross Section

The solenoid assembly is mounted to
a flange on the starter drive housing.
The entire shift lever mechanism and
the solenoid plunger are enclosed in the
drive housing, thus protecting them
from exposure to dirt and road splash.

The solenoid incorporates two
windings, a pull-in winding and a holdin winding. Together they provide
sufficient magnetic attraction to pull the
solenoid plunger into the solenoid.

OPERATION

Engine cranking occurs when the
starter solenoid on the starter is
energized through the starter control

28-03-02
(ignition) switch. When energized, the
solenoid shifts the starting motor pinion
into mesh with the engine flywheel ring
gear.
Simultaneously, the main contacts
of the solenoid are closed and battery
current is directed to the starting motor
causing the armature to rotate.
After the engine starts, the starter
drive is disengaged when the ignition
switch is returned from the start to the
on or run position. This opens the
circuit to the starter solenoid and the
solenoid return spring causes the shift
lever to disengage the starter drive from
the engine flywheel ring gear.
The starting motor is protected from
excessive speed by an overrunning
clutch incorporated in the starter drive
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FIG. 2 Starter Circuit

assembly. The overrunning clutch
permits the drive pinion gear to rotate
faster then the armature thus

disengaging itself from the engine
flywheel ring gear when the engine
starts.

TESTING
ROAD SERVICE

On road service calls, connect a
booster battery to the system for cases of
a starter that will not crank the engine
or a starter that cranks the engine very
slowly. If the starter does not turn the
engine over, even with the booster
battery attached, refer to the following
tests. Be certain that correct battery
polarity is observed when using a
booster battery; positive to positive, and
negative to negative connection of the
auxiliary cables.

CONNECTIONS FOR TESTS 1,2,3 AND 4

VOLTMETER
POSITIVE LEAD
VOLTMETER
NEGATIVE LEAD

O N VEHICLE TESTING
STARTER CRANKING CIRCUIT TEST

These tests will determine whether
or not there is excessive resistance in the
cranking circuit. Make each test
connection as shown in Fig. 3. While
cranking the engine, observe the voltage
drop reading for each test. Disconnect
and ground the high tension lead from
the ignition coil to prevent the engine
from starting. Connect a remote control
switch between the battery terminal of
the starter relay and the S terminal of
the relay. The voltage drop in the circuit
will be indicated by the voltmeter (0 to
2 volt range). Maximum allowable
voltage drop should be:
1. With the voltmeter negative lead
connected to the started terminal
and the positive lead connected to
the battery positive terminal (Fig. 3,
connection No. 1) 0.5 volt.

STARTER
J1413-B

FIG. 3 Starter Cranking Circuit Test

2. With the voltmeter negative lead
connected to the starter terminal
and the positive lead connected to
the battery terminal of the starter
solenoid (Fig. 3, connection No. 2)
0.3 volt.

3. With the voltmeter negative lead
connected to the battery terminal of
the starter solenoid and the positive
lead connected to the positive
terminal of the battery (Fig. 3,
connection No. 3) 0.2 volt.
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FIG. 4 Starter Load Test

4. With the voltmeter negative lead
connected to the negative terminal
of the battery and the positive lead
connected to the engine ground (Fig.
3, connection No. 4) 0.1 volt.

BATTERY
STARTER
TESTER

STARTER LOAD TEST

Connect the test equipment as
shown in Fig. 4. Be sure that no cur rent
is flowing through the ammeter and
heavy-duty carbon pile rheostat portion
of the circuit (rheostat at maximum
counterclockwise position).
Crank the engine with the ignition
OFF, and determine the exact reading
on the voltmeter. This test is
accomplished by disconnecting and
grounding the high tension lead from
the ignition coil, and by connecting a
jumper from the battery terminal of the
starter solenoid to the ignition switch S
terminal of the solenoid.
Stop cranking the engine, and
reduce the resistance of the carbon pile
until the voltmeter indicates the same
reading as that obtained while the
starter cranked the engine. The
ammeter will indicate the starter current
draw under load.

BENCH TEST

J1416-B

FIG. 5 Starter No-Load Test on Test
Bench

10 or more volts a worn or damaged
solenoid is indicated. Remove the
s t a r t e r assembly for solenoid
replacement.
BENCH TESTS

STARTER SOLENOID TEST

STARTER NO-LOAD TEST

If the solenoid does not pull in, in
the starter load test, measure the voltage
between the startermounted solenoid
switch terminal and ground with the
ignition switch closed. If the voltage is

The starter no-load test will uncover
such faults as open or shorted windings,
rubbing armature, and bent armature
shaft. The starter can be tested, at noload, on the test bench only.

J1417-A

FIG. 6 Armature Grounded Circuit
Test

Make the test connections as shown
in Fig. 5. The starter will run at noload.
Be sure that no current is flowing
through the ammeter (rheostat at
maximum counterclockwise position).
Determine the exact reading on the
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voltmeter.
Disconnect the starter from the
battery, and reduce the resistance of the
rheostat until the voltmeter indicates the
samereading as that obtained while the
starter was running. The ammeter will
indicate the starter no-load current
draw.
ARMATURE OPEN CIRCUIT TEST

An open circuit armature may
sometimes be detected by examining the
commutator for evidence of burning. A
spot burned on the commutator is
caused by an arc formed every time the
commutator segment, connected to the
open circuit winding, passes under a
brush.

ARMATURE AND FIELD GROUNDED
CIRCUIT TEST

This test will determine if the
winding insulation has failed, permitting
a conductor to touch the frame or
armature core.
To determine if the armature
windings are grounded, make the
connections as shown in Fig. 6. If the
volt meter indicates any voltage, the
windings are grounded.
Grounded field windings can be
detected by making the connections as
shown in Fig. 7. If the voltmeter
indicates any voltage, thefieldwindings
are grounded.

J1418-A

FIG. 7 Field Grounded Circuit Test

REMOVAL AND INSTALLATION
SOLENOID ACTUATED STARTER

Removal
1. Disconnect the battery ground
cable, and raise the vehicle on a
hoist.
2. Disconnect the cable and wires at
the terminals on the solenoid.
3. On Thunderbird and Continental
Mark IV—loosen brace two front
attaching bolts. Remove all other
brace attaching bolts and allow
brace to hang.
4. Turn the front wheels fully to the
right. Remove the two bolts
attaching the steering idler arm to
the frame.
5. Remove the starter mounting bolts
and remove the starter assembly.
Installation
1. Position the starter assembly to the

2.

3.

4.
5.

starter mounting plate and start the
mounting bolts.
Snug the starting motor mounting
bolts while holding the starter
squarely against the mounting
surface and fully inserted into the
pilot hole. Torque the mounting
bolts to 15-20 ftlbs.
Connect the cable and wires to the
terminals on the solenoid (Fig. 8).
Tighten the battery cable nut to 4595 in-lbs torque.
Install and tighten the brace
attaching bolts on Thunderbird and
Continental Mark IV models.
Install the steering idler arm bracket
to the car frame. Tighten the bolts to
28-35 ft-lbs torque, lower the
vehicle, and connect the battery
ground cable.

RED-BLUE STRIPI":
HEAT SHIELD
BLACK

&ROWN

TO BATTERY

FIG. 8 Starter Cable Connections
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OVERHAUL
SOLENOID ACTUATED STARTER

Disassembly
1. Disconnect the copper strap from
the starter terminal on the solenoid,
remove the retaining screws and
remove the solenoid from the drive
housing (Fig. 9).
2. Loosen the retaining screw and slide
the brush cover band back on the
starter frame for access to the
brushes.
3. Remove the commutator brushes
from their holders. Hold each spring
away from the brush with a hook,
while sliding the brush out of the
holder.
4. Remove the through-bolts and
separate the drive-end housing,
starter frame and brush end plate
assemblies.
5. Remove the solenoid plunger and
shift fork assembly. If either the
plunger or fork is to be replaced they
can be separated by removing the
roll pin.

6. Remove the armature and drive
assembly from the frame. Remove
the drive stop ring and slide the
drive assembly off the armature
shaft.
7. Remove the drive stop ring retainer
from the drive housing.

5.

Cleaning and Inspection
1. Do not wash the drive because the
solvent will wash out the lubricant,
causing the drive to slip. Use a brush

6.

or compressed air to clean the drive,
field coils, armature, commutator,
armature shaft front end plate, and
rear end housing. Wash all other
parts in solvent and dry the parts.
2. Inspect the armature windings for
broken or burned insulation and
unsoldered connections.
3. Check the armature for open circuits
and grounds.
4. Check the commutator for runout
(Fig. 10).Inspect the armature shaft
and the two bearings for scoring and
excessive wear. On a starter with
needle bearings apply a small

7.

8.

\

^

amount of grease to the needles. If
the commutator is rough, or more
than 0.005 inch out-of-round, turn it
down.
Check the brush holders for broken
springs and the insulated brush
holders for shorts to ground.
Tighten anyrivetsthat may be loose.
Replace the brushes if worn of 1/4
inch in length.
Check the brush spring tension.
Replace the springs if the tension is
not within specified limits (40
ounces minimum).
Inspect the field coils for burned or
broken insulation and continuity.
Check the field brush connections
and lead insulation. A brush kit is
available. All other assemblies are to
be replaced rather than repaired.
Examine the wear pattern on the
starter drive teeth. The pinion teeth
must penetrate to a depth greater
than 1/2 the ring gear tooth depth
(Fig. 11), to eliminate premature
ring gear and starter drive failure.

A

ARMATURE-11005\^y/

SHIFT FORK-11067

DRIVE ASSEMBLY-11350
DRIVE STOP RING-11222
DRIVE STOP RING RETAINER-11223
DRIVE PINION THRUST WASHER-11036

FIG. 9 Starter Disassembled
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9. Replace starter drives andringgears
with milled, pitted or broken teeth
or that show evidence of inadequate
engagement (Fig. 11).
Assembly
1. Install a small amount of lubriplate
on the armature shaft splines. Install
the drive assembly on the armature
shaft and install a new stop ring
(Fig. 9).
2. Apply a small amount of lubriplate
on the shift lever pivot pin. Position
the solenoid plunger and shift lever
assembly in the drive housing.
3. Place a new retainer in the drive
housing. Apply a small amount of
lubriplate to the drive end of the
armature shaft. Place the armature
and drive assembly into the drive
housing. Be sure that the shift lever
tangs properly engage the drive
assembly.
4. Apply a small amount of lubriplate
on the commutator end of the
armature shaft.
5. Position the frame and field
assembly to the drive housing. Be
sure that the frame is properly
indexed to the drive housing
assembly.
6. Position the brush plate assembly to
the frame assembly. Be sure that the
brush plate is properly indexed to
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the frame. Install the thru bolts and
tighten to 45-85 in-lbs.
7. Place the brushes in their holders.
Pull each spring away from the
holder with a hook to allow entry of
the brush. Center the brush springs
on the brushes. Press the insulated
brush leads away from all other
interior components to prevent
possible shorts.
8. Position the rubber gasket between
the solenoid mounting and the upper
outside surface of the frame.
Position the starter solenoid with
metal gas (if used), and install the
solenoid mounting screws.
9. Connect the copper strap to the
starter terminal on the solenoid.
10. Position the cover band and tighten
the retaining screw.
11. Connect the starter to a battery to
check its operation.
BRUSH REPLACEMENT

Replace the starter brushes when
they are worn to 1/4 inch. Always
install a complete set of new brushes.
1. Disconnect the copper strap from
the starter terminal on the solenoid.
2. Loosen the retaining screw and slide
the brush cover band back on the
starter frame for access to the
brushes.

Dial Indicator

ROTATE
ARMATURE SHAFTS
O N BEARING SURFACES

•V" Blocks
J1091-C

FIG. 10 Commutator Runout Check

3. Remove the commutator brushes
from their holders. Hold each spring
away from the brush with a hook,
while sliding the brush out of the
holder.
4. Remove the through-bolts and
separate the drive end housing,
starter frame and brush end plate
assemblies.
5. Remove the ground brush retaining
screws from the frame and remove
the brushes.
6. Cut the insulated brush leads from
the field coils, as close to the field
connection point as possible.
7. Clean and inspect the starter motor.

MILLED CONDITION.
EXCESSIVE WEAR ON
2 OR 3 TEETH

MILLED TOOTH-METAL
BUILD-UP WILL NOT
PERMIT ENGAGEMENT

NORMAL WEAR PATTERN

SMALL WEAR PATTERN

MILLED GEARS
J 1372-A

FIG. 11 Pinion and Ring Gear Wear Patterns
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8. Replace the brush end plate if the
insulator between the field brush
holder and the end plate is cracked
or broken.
9. Position the new insulated field
brushes lead on the field coil
connection. Position and crimp the
clip provided with the brushes to
hold the brush lead to the
connection. Solder the lead, clip,
and connection together, using rosin
core solder. Use a 300-watt iron.
10. Install the ground brush leads to the
frame with the retaining screws.
11. Clean the commutator with 00 or
000 sandpaper.
12. Apply a small amount of lubriplate

on the commutator end of the
armature shaft.
13. Position the rubber gasket over the
solenoid plunger lever, then position
the frame to the end housing so that
the wide slot in the frame clears the
plunger lever and the end housing
dowel is indexed with its frame slot.
14. Position the brush plate assembly to
the frame assembly. Be sure that the
brush plate is properly indexed to
the frame. Install the thru bolts,
making certain that the insulated
brush lead is not between the
through bolt and the frame, and
tighten to 45-85 in-lbs.
15. Place the brushes in their holders.

Pull each spring away from the
holder with a hook to allow entry of
the brush. Center the brush springs
on the brushes. Press the insulated
brush leads away from all other
interior components to prevent
possible shorts.
16. Slide the cover band into position
and tighten the retaining screw.
17. Connect the copper strap to the
18. Connect the starter to a battery to
check its operation.

SPECIFICATIONS

SOLENOID ACTUATED STARTER
Solenoid Actuated Starter Motor

Dia.
(Inches)
4-1/2
Maximum Com

Current Draw
Under Normal
Load (Amps)

Normal
Engine
Cranking
Speed (rpm)
@70 F.

180-210

140-r/o

m i tutor r u n o u t

is 0 . 0 0 b n i d i ,

'.uixn

Bolt Torque
(Ft.-Lbs.)

Starter Brushes
No.
Load
(Amps)
70

Mfg.
Length
(Inches)
O.bO

Wear
Limit
(Inches)

Spring
Tension
(Ounces)

Through
Bolt
Torque
(In-Lbs)

5/16 in.
Bolt Three
Hole Mfg.

0.25

40

45-85

15-20

H i m starting circuit voltage d r o p (battery positive terminal to starter

t G r i T l l l l i l l ) ill 1101 n i d i n n t j i n n i n m p o i a t i n o is O.b v o l i .

SPECIAL TOOLS
Ford Tool No.
TOOL 10044-A
.

Former No.

Description

10044-A

Genemtoi Pole
Screw Wrench

;
i
1^,.._

CJ 1452-B

