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THERMOSTAT TEST-THERMOSTAT
REMOVED

Remove the thermostat and immerse it in boiling
water. Replace the thermostat if it does not open at
least 0.230" after one minute at 212 F.

If ti-ic problem being investigated is insufficient heat,
the thermostat should bechecked for leakage. This may
be done by holding the thermostat up to the lighted
background. Leakage of light all around the thermostat
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 light 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 Slip 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 or equivalent. This can

be a SIT-i or SLT-2 Strobotach or a STA-1 Strobe
Trigger adapter for the Sun Distributor Test Stand.

CAUTION: Do not operate the engine until the
fan has been first examined for possible cracks
and separation.

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 27-05.

7. Operate the Strobe Light at 2000 rpm and aim it
at the water pump pulley. Adjust the engine speed
until the light flashes and the water pump pulley
matk are synchronized.

8. Aim the timing light at the fan blade attaching
bolts. Adjust the Strobe Light until it is synchronized
with the fan blades fan blade appears to stand
still.

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.
ii. 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 parts are not the correct ones, replace the
parts and perform the test again.

12. If the Maximum Slip Fan Drive Requirement Test
is going to be performed, do not remove the
tachometer, Strobe Light or throttle adjusting tool.

13. If a Maximum Slip Fan Drive Requirement Test is
not going to be performed, remove the tachometer,
Strobe Light and Throttle adjusting tool.

Maximum Slip Fan Drive Requirement Test
1. If the Minimum Slip Fan Drive Requirement lest was

not performed, follow steps 1 thru Sunder Minimum
Slip Fan Drive Requirement lest.

2. Block off areas on each side of the core in the
engine compartment and the front of the grille. This
will raise the temperature of the air striking the
clutch control unit and should cause the fan to
operate at maximum speed.

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.
CAUTION: Do not operate the engine with

the hood open until the fan has been first
examined for possible cracks and separation.

5. Start the engine and adjust it until the water pump
pulley is synchronized with the Strobe Light. This
will be near the engine testing speed given in the
specifications.

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 the specified
maximum slip fan test speed at 2000 water pump
rpm.

9. If the fan speed was less than the specified
maximum slip fan test speed, check for proper parts
usage.

If the correct parts are used, replace the fan drive
clutch.

If the parts are not the correct ones, replace the
parts and perform the test again.

ADJUSTMENTS
DRIVE RELTS

The fan drive belts should be properly adjusted at
all times. Loose drive belts 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
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considered a used belt, and, when adjusted, it must
be adjusted to the reset tension shown in the
specification.

Belt Tension
1. Install the belt tension tool on the drive belt Fig.

2 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.

3. Follow similar procedures for adjusting Thermactor
air pump, air conditioner compressor and power
steering pump drive belts.

TOO L-t63 L-8620-A

FIG. 2 Checking Drive Belt Tension

aIoag*,A

REMOVAL AND INSTALLATION
FOUR AND SIX-CYLINDFR ENGINE
COOLING FAN

Removal

Remove the screws and washers assemblies
attaching the fan to the water pump hub. Remove the
fan.

Installation

Position the fan and spacer on the water pump hub.
Loosen fan belt, if necessary. Install the lock washer and
screws and torque the capscrews to specifications.
Adjust the fan belt tension to specifications.

V-i 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.to.fon
spacer.

Removal

i. Remove the radiator upper support and fan guard
or shroud. Remove the screw and washer
assemblies attaching 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
attaching screw and washer assemblies and
separate the fan from the drive coupling.

Installation

Position the replacement fan on the drive clutch and
install the washer and screw assemblies. 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 washer and screw
assemblies. Loosen the belt, if necessary. Torque
the capscrews evenly and alternately to
specifications. Adjust the fan belt tension to
specifications. Then, check the fan drive clutch
flange-to-water pump hub far proper mating. Install
the radiotor upper support and fan guard or
shroud.

FAN DRIVE BELT
Removal

If equipped with power steering and/or air
conditioning and Thermactor exhaust emission control
system it will be necessary to loosen and remove the
drive belts before the fan drive belt con be removed.
i. On a car with power steering except 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 belts from the alternator and
crankshaft pulleys, and lift them over the fan.
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Installation
1. Place the belts over the fan. Insert the belts 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 except Lincoln
Continental, install the power steering pump 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 directed in the
pertinent 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 engine water outlet
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
surfac, 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 REFER TO FIGS. 3, 4 AND
5.

On V-6 engines, the thermostat is located on the
bottom of the water pump housing Fig. 5. The
thermostat housing connects to the radiator lower hose,
rather than the upper, as is customary on all other
engines.

Removal
1. Drain the cooling system so that the coolant level

is below the thermostat.
2. Disconnect the heater return hose at the thermostat

housing located on the left front lower side of
engine.

3. Remove the coolant outlet housing retaining bolts.
Pull the elbow away from the cylinder head or
manifold water pump on V-o sufficiently to
provide access to the thermostat. Remove the
thermostat and gasket. On V-6, remove gasket, 0.
ring and thermostat

Installation

Check the thermostat before installing it, following
procedure under Thermostat Test in this Port.the
Clean the coolant outlet housing and cylinder head,
manifold or water pump gasket surfaces. Coat a
new gasket with water resistant sealer. Position the
gasket on the cylinder head opening. The gasket

OUTLET
CONNECTION 8594

THERMOS] Ar-86 16
IOUTLET SIDE TO
RADIATOR

01211-is

32952-i A

FIG. 3 Installing Thermostat-Typical 1-6 Engine
and V-8 Engine

FIG. 4 1-4 Engine Thermostat and Housing-
Disassembled View

must be positioned on the cylinder head or the
intake manifold, before the thermostat is
installed, except on 5.8L 351M CID, 6.oL 400
CID and 7.5L 460 CID engines, where the
thermostat is installed in the block 351M and 400
or intake manifold 460 first, and then the gasket
is installed. On 2.8L V-6 engines, install the gasket
on the coolant elbow, install the thermostat into the
recess in the water pump, and position the 0-ring
in the water pump over the thermostat.

To prevent incorrect installation of the
thermostat, the water outlet casting on all
engines except 5.8L/6.61. 351M/400 CID,
7.51 460 CID and 2.81. V-6 models contains
a locking recess into which the thermostat is
turned and locked. Install the thermostat with
the bridge section Figs. 3 and 4 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, intake manifold or water pump.
Install and torque the retaining bolts to
specifications.

GASKET
-8507
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3. Connect heater hose to thermostat housing.
4. Fill the cooling system with the recommended

Permanent Antifreeze and water mixture. If
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

WATER PUMP
-5591

NOCR1
-8590

HO US IN 3
-8592

THERMOSTAT
-8575

GASKET-
8255

FIG. 5 V-6 Thermostat and Housing

04124-iC

To remove rust, sludge and other foreign material
from the cooling system, use Rotunda Cooling System
Cleanser. Removol 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.

RADIATOR PRESSURE CAP

1. Inspect the areas under the vacuum valve and
rubber seal for rust or dirt particles Fig. 6.

2. Use warm tap water, raise the vacuum valve and
rubber seal and thoroughly flush away loose rust
or dirt particles trapped under the vacuum valve,
rubber seal and on the seal surface.

3. Inspect and remove any imbedded rust or dirt
particles on the sealing surfaces of the rubber seal.

4. Inspect the radiator filler neck opening for rust or
dirt particles on the sealing surface at the bottom
of the filler neck opening. Use a clean cloth and
wipe the sealing surface to remove any rust or dirt
particles.

NOTE: If paint is observed on the filler neck
sealing surface, remove it using paint thinner.
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RADIATOR CAP

FIG. 6 Cleaning and Inspecting Radiator Cap and Filler Neck Opening
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SPECIFICATIONS

_______________ ________

COOLING_SYSTEM_CAPACITIES

_____________________ ________ ______

P.- CAPACITY fiTS.

VEHICLE ENGINE OPTIONS U.S. IMP.

Pinto/Bobcat 2.3L S/C 8.6 7.1
2.3L A/c 9.0 7.5
2.BL SIC I .0

_________ ______

-
-- 2.81 A/c 9.1 7.6

Mustang II 2.3L s/c 8.8 7.1
2.31 A/C 9.1 7.6
2.8L M/T S/C 8.4 7.0
2.81 AR S/C 8.6 7.1
2.8L M/T A/c 8.6 7.1
2.81 Art Alt 9.
5.01 302 610 S/C & A/c 14.6 12.1

Fairmont/Zephyr 2.31 S/C 8.6 7.1
2.3L A/c 10.3 8.6
3.3L 200 Cm S/C, A/c 9.0 7.5
SaL 302 ClO S/C 13.9 11.5
5.01 302 dO

______

A/c

-

14.0 11.6

Granada/Monarch 4.11250 610 S/C, X/d 10.5 8.7
4.11 250 610 A/C 10.6 8.8
5.01 302 dO S/C 14.2 11.8
SQL 302 Cm A/c 14.3 11.9

Versailles 5.01 302 610 s/C 14.2 11.8

______

5.01 302 Cl0

--.

A/C 14.3 11.9

LTD Il/Cougar/Ranchero 5.01 302 Cr0 sic 14.3 11.9
SQL 302 cr0 A/c 14.6 12.1

-- SQL 302 CPU Police Interceptor & Taxi 15.9 13.2

LTD Il/cougar/Thunderbird 5.8L 351W dO 5/C 15.4 12.8
5.8L 351W CID A/C 15.7 13.0
5.81 351M CPU S/C, A/c, IT. 16.5 13.7
S.8L 351M ClU Police Interceptor & Taxi 17.0 14.1
6.61 400 Cm S/C, A/c 16.5 13.1

- 6.61 400 610 TI., Police Interceptor 11014.1

Ford/Meicury 5.01 302 Cr0 S/C, A/C 15.2 12.8
5.OL 302 610 Police Interceptor 17.1 14.2
5.81 351W 610 S/C, A/C 16.3 13.5
5.81 351W CID Police Interceptor 18,2 15.1
5.8L 351M 610 S/C, A/C 17.0 14.2
6.6L 400 Cr0 s/C, A/c 17.0 14.2
6.6L 400 Cr0 Police Interceptor & T.T. 17.46 14.5
7.SL 460 Cr0 S/C, A/C 18.6 15.4
7.5L 460 Cr0 T.T. & Police Interceptor 19.7 16.3

Continental Mark V 6.6L 400 Cr0 5/C, A/C 16.9 14.06
1.SL 460 cr0 S/C, A/C 18.6 15.4
7.SL 460 Cr0 T.T. 18.8 15.6

‘Lincoln Continental 6.6L 400 Cr0 A/C 16.9 14.06
7.SL 460 dID A/C 18.7 15.5
7.51 460 Cr0 T.T. 19.0 15.8

To convert to imperial measure, multiply U.S. quarts shown by .83.

7.SL 460 Cr0 Police Interceptor includes engine oil cooler.

Capacities shown include heater.

Service refill recommendations are 50/50 mix of water and Ford Long Life Coolant FSE-M97B18-C.

Expansion reservoirs do not use coolant in bottle except during extreme operation.

All figures shown are actual but may vary ± 15% due to system variations.

S/C - no air conditioning standard coolingl.
A/C - air conditioning.

C01153-2E
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TORQUE VALUES All. CARS

NOTE All spedt icar ions are given in ft-lbs unless otherwise noted.

Fan shroud assembly to radiator where applicable 24-48 in-lbs
Fan to pulley hub All enginesl 12-16
Radiator hose clamps 20-30 in-lbs
Transmission oil cooler tirlags to rddiator . all engines 9-12

SPECIAL SERVICE TOOLS ALL CARS

ncription Ford Tool No.

Bell Tension Gauge T63L-8620-A

RADIATOR PRESSURE CAP

DRIVE BELT TENSIONS lbs.

Size Newly Instalred Used
1 Up to 10 Mm. Over ID Mm.

1/4" 50-80 40-80 12 4060 2

Except 1/4" 120160 90-160 3 75120 4

1 Read tension immed itenly after bell is installed, before it stretches or
seats in pulley grooves.

2 It less than 40 pounds, read1ust to 40-60 pounds.
3 II less than 90 pounds, readlust to 90-120 pounds.
4 It less than 75 pounds, readiust rn 90-120 pounds.

THERMOSTATS

StarIs ID Open °F 188°-195°
Fully Open 21 2°-21 5°

CU1090-26

Vehicle
Application

Specified
Cap
Pressure
PSI

LOnE Limit
PSI
Must
Retain

Upper Limit
PSI
Must
Relieve

Mustang I l/Pinto/
Bobcat, Fair-
mont/Zephyr w/
Std. Cooling 13 11 17

Ford/Mercury,
LTD Il/Cougar,
Thunderbird/
Co ntineneal/Mark
V, Lincoln Conti
nental, Granada/
Monarch/Versailles
Fairmont/Zephyr
Exc. Std. Cooling

16 13 19

C Dl 402-1C
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Radiators
PART

27-03

03-1

03-1
03-2
03-1

Standard and extra-cooling radiators are installed
in production, but service replacement radiators are
usually of the extra cooling type.

WARNING-Never remove the radiator cap
under any conditions while the engine is
operating. Failure to follow these instructions
could result in damage to the cooling system or
engine and/or personal injury.

To ovoid having scolding hot coolant or steam
blow out of the radiator, use extreme care when
removing the cap from a hot radiator. If possible,
wait until the engine has cooled1 then wrap a thick
cloth around the radiator cap and turn it slowly to
the first stop. Step back while the pressure is
released from the cooling system. When you are
sure all the pressure has been released, press
down on the cop still with a cloth, turn and
remove it.

DOWN FLOW RADIATORS
These radiators are the tube and slit-fin-core type

with the tubes arranged for vertical flow of the coolant.
The radiator bottom header tank on automatic
transmission cars contains a heat exchanger for cooling
the transmission oil. Down flow radiators may also be
equipped with a constant-full coolant return system.

CROSSFLOW RADIATORS
These radiators are of the tube and slit-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. All crossf low radiators
ore equipped with a constant-full coolant return system.

FILLING COOLING SYSTEM-WITHOUT
CONSTANT-FULL COOLANT RETURN

On initial fill or refilling the cooling system, the
following procedures must be followed to prevent air
entrapment and inadequate coolant levels.

PAGE SUBJECT PAGE

DESCRIPTION Cont’d.
Filling Cooling System 03-1

REMOVAL AND INSTALLATION
Automatic Transmission Oil Cooler 03-3

Radiator 03-3

CN4049-2A

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 1-1/2 inches below the
fill cap seat Fig. 1.

CAUTION: Do not operate engine with hood
open until fan has been first examined for
possible cracks and separation.

i
1’

DOWNELOW RADIATOR

CROSSFLOW RADIATOR

1
01414 IA

FIG. 1 Fill LeveI-Crossflow and Downflow
Radiator

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 1-1/2 inches below
fill cap seat crossf low or 1/4 inch below fill cap
seat dawnflow. Install radiator cap.

CONSTANT-FULL COOLING SYSTEM

This system is based around a 13 psi pressure cap
vehicles with downf low radiators, or a 1 6 psi pressure

SUBJECT

DESCRIPTION
Constant - Full Cooling System -

Crossfluw Radiators
Diagnosis
Downflow Radiators

DESCRIPTION
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cap vehicle with crossflow radiators and a plastic
reservoir and hose. When the coolant in the radiator
expands to the overflow point, it passes through the
pressure cap and into the plastic reservoir Fig. 2. When
the coolant in the radiator cools down and therefore
contracts, it pulls coolant from the reservoir through a
vacuum relief valve in the pressure cap, back into the
radiator.

RADIATOR CAP-BlOC

TRANSFER HOSE

RESERVOIR -

89045

Qi 269-16

FIG. 2 Constant-Full Cooling System-Typical
Ford/Mercury

The advantages of the system are the extra coolant
carried in the expansion tank and the fact that any air
bubbles trapped in the cooling system are vented in the
plastic reservoir, rather than causing excessive aeration
of the coolant.

Special Filling Instructions-Crossflow Radiators

Coolant level cannot be accurately checked
while the engine is running, due to the construction
of this radiator.

Filling Constant-Full Cooling System
1. Check all hose clamps for proper tightness. Be sure

radiator drain cock is closed.

2. Place heater temperature selector in maxmum heat
position.

3. Fill radiator to 3/4" to 1-1/2 inches below the
radiator cap seal downflow radiators or 2-1/2 to
4 inches below the radiator cap seal crossflow
radiators. See Fig. 1.

CAUTION: Do not operate engine with hood
open until fan has been first examined far
possible cracks and separation.

4. Run engine until thermostat opens coolant flowing
through radiator upper hose becomes hat.

5. Stop engine and add coolant to radiator as
necessary to adjust level to 3/4" below the radiator
cap seal downf low radiators or 1-1/2 inches
below the radiator cap seal crossf low radiators.

DIAGNOSIS

In the event na coolant is observed in the reservoir,
or when a coolant level change does not occur, check
the system as follows:

1. With the engine cold, remove the radiator pressure
cap, and inspect the filler neck sealing gasket for
foreign material between the gasket and cap
diaphragm. Rinse cap in clean water.

The radiator pressure cop used on this system is
unique; replace only with the proper cap.

2. Remove the radiator overflow-to-reservoir hose at
the radiator filler neck connection and at the bottle.

3. Inspect the reservoir hose for obstruction, cracks or
cuts. Replace if necessary.

4. Inspect filler neck nipple to neck flared soldered
joint for possible separation. Repair if necessary.

5. Reinstall the hose with a 3/8 to 5/8 inch clearance
to bottom of plastic reservoir.

6. Pressure test the system.

7. Replenish the coolant in the radiator as required.

8. Reinstall the radiator pressure cap.

POSITION SHROUD TO MAINTAIN A
MINIMUM OF .38 RADIAL CLEARANCE
TO THE FAN TIP

01270-26

PLASTIC TIE
- 95673

SCRFW 383152
[2 REQUIHEUI
TORQUE TO
12-16 VT- LBS

HOSE & CLAMP
- 88274

FAN SHROUD
-8146

FIG. 3 Constant Full Cooling System-Mustang II W/Optional 5.OL 302 dO V-8 Engine

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."



27-03-3 Radiators 27-03-3

REMOVAL AND INSTALLATION
RADIATOR
Removal
1. Drain the cooling system. Disconnect the radiator

upper and lower ho5es from the radiator,
On a vehicle with an automatic transmission,

disconnect the automatic transmission fluid cooler
inlet and outlet lines from the radiator.

2. Crossflow radiators
a.lf equipped with fart shroud, remove two upper

shroud attaching bolts at radiator support. Lift fan
shroud sufficiently to disengage lower retaining
clips arid lay shroud back over fan.

bRemove radiator upper support attaching bolts
and remove supports. Lift the radiator from
vehicle.

3. Downflow radiators
oAf equipped with fan shroud, remove four attaching

bolts, two at each side of rathator, Lay shroud
back over fan.

b.Remove radiator attaching bolts, two at each side
of radiator. Lift radiator from vehicle.

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.

2. If a new radiator is ta be installed on vehicles
equipped with automatic transmission, transfer the
oil cooler line cannectors to the new radiator, using
oil resistant sealer.

3. Position the radiator assembly into the vehicle.
a.On downflow radiators, install the four attaching

bolts, two on each side of the radiator.
b.On crossf low radiator, install upper supports and

secure with baits.
4. On vehicles with automatic transmissions, connect

the oil cooler lines.
5. Place fan shroud into clips on lower radiator

support of crossflow radiator. Secure to upper
support with two baits. Position shroud to downflow
radiatar and secure with two bolts each side of
radiator. Position shroud to maintain a minimum of
0.38 inch minimum radial clearance to fan blade
tips.

6. Connect the radiator upper and lower hoses. Close
the drain cack. Fill the cooling system.

CAUTION: Do not operate the engine with
the hood open until the fan has been first
examined for cracks and separation.

7. Operate the engine and check for leaks at the hose
connections and the automatic transmission fluid
cooler lines. Check the automatic transmission and
radiator fluid level.

AUTOMATIC TRANSMISSION OIL COOLER
AND RADIATOR DRAINCOCIC

Replacement of the automatic transmission oil
cooler or radiator draincock in the radiator lower
or side 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 equip
ment is available.

Downflow radiatars use a threaded design draincock
and boss, while crossflow radiators use a draincock
soldered directly to the radiator side tank.

Only manufactured or natural gas torches
should be used to perform radIator repairs. Do not
use acetylene.

No attempt should be made to repair a
fractured radiator tank. Should a fractured tank be
encountered, It must be replaced. Tank repairs
usually result in repeat failures, due to the flexible
nature of the tank.
Removal
1. Drain the cooling system.
2. Remove the radiator from the vehicle, following the

procedure outlined previous/y.
3. Thoroughly clean the radiator assembly internally

and externally by submerging in a tank filled with
a caustic solution. Then, using clean water, flush
until the caustic solution is removed from all internal
and external surfaces. NOTE: 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.

On downflow radiators, apply heat to separate
support tabs from lower tanks.

4. Remove the radiator tank containing the damaged
or leaking oil cooler. Tank removal is nat necessary
far repair of draincock.

5. Melt the puddled solder from the oil cooler inlet and
outlet fittings. Remove the retaining rings from the
fittings in the oil cooler.
Remove the oil cooler or draincock.
Clean the soldered surface areas and inspect and
tin as necessary to assure proper solder bonding.

Installation
Draincock Position the replacement draincock in
the tank opening and solder using the procedures
far oil cooler.
Oil Cooler Install the replacement oil cooler
assembly into the tank openings and secure cooler
with new retainng rings. For threaded design,
torque retainer to 20-SQ sn-lb; for beod design,
push ring past fitting bead. Retaining ring tangs
should point away from tank Fig. 4.

2. Puddle-solder the oil cooler fittings completely to
the tank.

3. Seat the tank assembly in the header well and
solder securely, completely filling the well. Use 40
60 solder with either zinc choride 30 cBAUME or
5-B NALCO flux.

4. Resolder the supports in position on downflow
radiator.

5. Flush off all excess acid, internally and externally.
6. Pressure-test the radiator assembly to 14-16 psi for

leaks.

6.
7.
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27-03-4 Radiators

7. Paint as required.
8. Install the radiator and fan shroud to the vehicle.

Install the connectors in the oil cooler inlet and
outlet fittings and connect the transmission oil
cooler lines.

9. Connect the hoses to the radiator inlet and outlet
cannections.

10. Flush the cooling system and refill with the
recommended mixture of all season coolant.

27-03-4

NOTE: If one-piece draincock is not available, a
threaded boss -8120- and draincock -8115- must be
used. Solder the boss into the tank following the
procedure for one-piece draincocks, then wrap the
draincock threads with sealer tape and install the
draincock in the boss. Tighten the draincock to 12.15
ft-lb.

TypicAL CROISP LOW AND
DOWNFLOW RADIATORS

SOLDER
FITTINGS COMPLETELY
TO TANK

45221.57 2 REaD, BEFORE
SOLDERING TORQUE
TO 20-50 NLB

SOLDER OIL COOLER
FITTINOS COMPLETELY
TO TANK

ThREADED DESIaNI BEAD DESIGN I

374551-Ss
2 REQUIRED

B3144-28

FIG. 4 Typical Radiator Oil Cooler Installation
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Fan Drive Clutch
PART

27-05
Granada/Monarch/Ford/Mercury/Lincoln Continental/Continental Mark V/Versailles

SUBJECT PAGE SUBJECT PAGE

DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION
Fan Drive Clutch 05-1 Fan Drive Clutch 05-2

SPECIFICATIONS 05-3

CA4250-2B

DESCRIPTION AND OPERATION
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. It is basically a temperature-controlled fluid
coupling that regulates fan speed according to the
temperature of the air coming through the radiator core

and flowing around the bi-metal control valve located
on the forward face of the clutch.

Pulley ratios and slip-speeds are given in the
Specification Section of this Part.

02631-1 B

FIG. I Typical Fan Drive Clutch Installation FIG. 2 Fan Drive Clutch With Flat Ri-Metal
Spring
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REMOVAL AND INSTALLATION

ING

01932-IC

FAN DRIVE CLUTCH

Removal

1. Remove the radiator upper support and/or fan
guard or shroud.

2. Loosen the fan belt. Remove the bolt and washer
assemblies attaching the fan drive clutch to water
pump hub Fig. 1. Remove the fan drive clutch and
fan as an assembly.

3. Remove the attaching bolt and washer assemblies
and separate the fan from the drive clutch.

Installation
1. Position the fan on the drive clutch. Install the bolt

and washer assemblies and torque to
specifications.

2. Position the fan drive clutch and fan assembly and
belt to the water pump hub Fig. 4. Install and
torque the attaching bolt and washer assemblies
evenly and alternately to specifications. Then,
check the fan drive clutch flange-to-water pump
hub for proper mating. Adjust the fan belt tension
to specifications.

3. Install radiator upper support and/or fan guard or
shroud.

CAUTION: Do not operate engine with hood
open until fan has been first examined for
possible cracks and separation.

FIG. 3 Fan Drive
Spring

Clutch With Coil Ri-Metal

BOLT AND WASHER
ASSEMBLY b/16 18
4 PLACtS

FIG. 4 Fan Drive Clutch and Fan
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SPECIFICATIONS

TORQUE VAtUES tALL CA S-F LB

NOTE: All specifications are given in ft.Ihs, unless otherwise noted.

12*ljFan lo Fan Clutth - All E*nes 1218 Fan Clutch to Water Pump - All Engines

FAN DRIVE CLUTCH SPECIFICATIONS
Engine RPM Fun Test Speed @2000 Weter Pump RPMWater Pomp Required to Run

Pulley Weter Pump Minimum RPM Minimum RPM
Vehicle Engine Cooling Option Ratio 2000 RPM

Mark V Ford,
Mercury
Lincoto c ,,

7.SL
460 CIDI

A/C and/or
Trailer Tow
Police All

1.25 I 1600 1400 I 500

Granada, Monarch,
Lau1lfl

5.Ot,15.8L
1302/351w clOl A/C 1.13:! 1770 1600 ] 500

C01005-ZE
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Flex-Blade Fan
PART

27-06
CN4037-2A

*DESCRIPTION
DESCRIPTION

The flex blade fan Fig. 1 consists of a spider
stamping of either 5-blade 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.

OPERATION

Because the blades flex as engine rpm increases, the
flex-blade fan tends to use less power and to generate
less noise than does a conventional rigid coaling fan of
fixed pitch. This fan adjusts itself to the engine speed
without the use of complicated drive mechanisms. No
test or adjustment is therefore required, beyond keeping
the fan drive belt adjusted to the proper standard
tension.

CAUTION: Do not operate engine with hood
open until fan has been first examined for possible
cracks or separation.

ENGINE COOLING
FAN ASSEMBLY-
8600

B3143-18

WATER PUMP
PULLEY SPACEn

5/IS LOCK
WASHER

FAN ATTACHING
BOLT - 300003-S2
5116-24 X 360

FIG. 1 Flex-Blade Fan

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."



"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."



28-01-1 Starting System 28-01-1

GROUP

STARTING SYSTEM 28
11000

CA4248-28

PART
Starting System General Service 28-01

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. A discharged or damaged
battery, loose or corroded connections 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 far
assistance. A road service procedure is presented in Part
28-02 to aid the service technician in such cases of
starting trouble. 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.

PART TITLE PART NO.

Positive Engagement Starter 28-02

PARTTITLE PARTNO.

Starting System General Service 28-01
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Positive Engagement Starter
PART

28-02

SUBJECT PAGE SUBJECT PAGE

DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION
Positive Engagement Starter 02-1 Granada, Monarch and Versailles 02-4

Fairmont and Zephyr 02-4
TESTING OtSASSEMBLY AND ASSEMBLY

Bench Tests 02-3 Positive Engagement Starter 02-5
On-Vehicle Testing 02-2
Road Service 02-1 SPECIFICATIONS 02-9

DESCRIPTION AND OPERATION

tN4050-28

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 transmissian
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 a console or floor mounted
shift lever have a neutral-start 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 a column shift do not use a
neutral-start switch. The ignition switch mechanism in
the steering cokimn is designed so that the ignition
switch can be turned to the start position only when the
selector lever is in NEUTRAL or PARK.

When the starter is not in use, one of the field coils
is connected directly to ground through a set of contacts

C1

J1083-1J

FIG. 1 Starting Circuit

Fig. I. When the starter is first cannected 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 plun9er lever and thus
the drive is forced into engagement with the flywheel
ring gear.

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 pasition during
the time that the starter is turning the engine.

TESTING

ROAD SERVICE

On rood service calls, connect a 12-volt 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.

USE OF BATTERY JUMPER CABLES

The following instructions contain precautions that
should be observed to avoid possible injury to yourself

or damage to the vehicle. Be certain that transmission
is in pork or neutral.

CAUTiON-Use only a 12-volt jumper system.
You can damage a 12-volt starting motor and
ignition system beyond repair by connecting it to
a 24-volt power supply two 12-volt batteries in
series, or a 24-volt motor-generator set.

WARt1NG-.-Keep batteries out of reach of
children. They contain SULFURIC ACID. Avoid

STARTER RELAY

START SWITCH
IN OPERATED
POSITION

STARTER

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."



28-02-2 Positive Engagement Starter 28-02-2

contact with skin, eyes or clothing. Also, shield
your eyes when working near the battery to
protect against possible splashing of the acid
solution. In case of acid contact with skin, eyes, or
clothing, FLUSH IMMEDIATELY WITH WATER FOR
A MINIMUM OF 15 MINUTES. If acid is
swallowed, drink large quantities of milk or water,
followed by milk of magnesia, a beaten egg or
vegetable oil. CALL A PHYSICIAN IMMEDIATELY.

Hydrogen and oxygen gases are produced during
normal battery operation. This gas mixture can explode
if flames, sparks or lighted tobacco are brought near
the battery. When charging or using a battery in an
enclosed space, always provide ventilation and shield
your eyes.

Use particular care when connecting a booster
battery to prevent sparks. Before lump starting, turn the
heater A/C blower "ON" and leove it on after the
engine starts until after the jumper cables ore removed.
Turn all the lights ‘OFF" before lump starting and leave
them off after the engine starts until after the jumper
cables are removed. To jump start: 1 connect ends of
one cable to positive + terminals of each battery, 2
connect one end of other cable to negative - terminal
of "good" battery, 3 connect other end of cable to
engine block on vehicle being started NOT TO
NEGATIVE - TERMINAL OF BATTERY, To prevent
damage to other electrical components on vehicle being
started, make certain that engine is at idle speed before
disconnecting jumper cables. When disconnecting
cables, remove cable from engine block before
disconnecting cable from battery positive terminal.

If the starter does not turn the engine over, even with
the booster battery attached, refer to the following
tests.

ON-VEHICLE TESTING

Disconnect vacuum line to thermactor by-pass valve
before performing any cranking tests. After tests, run
engine 3 minutes before connecting vacuum line.

STARTER DRIVE TEST

1. With the transmission in park or neutral only, pull
the push-on connector from the starter relay
terminal "5".

2. Connect a remote control starter switch to the
starter relay "S’ and "BATTERY" terminals.

3. Turn the ignition switch key to the ON position and
depress the remote control starter switch. As soon
as the engine begins to run, turn ignition key to
"OFF" position while holding the remote control
switch in the START position. The dead engine
should now be cranked by the starter.

4. Observe if the starter is cranking the dead engine
and if it continues to crank the engine until the
remote control switch is released. If the starter is
heard to be rotating but 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.

STARTER CRANKING CIRCUIT TEST

Excessive resistance in the starter circuit can be
determined from the results of this test. Make the test
connections as shown in Fig. 2. Crank the engine with
the ignition OFF. This is accomplished by disconnecting
the push-on connectors at the starter relay and by
connecting a remote-control starter switch from the
battery terminal of the starter relay to the "5" 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. 0.5 volt with the voltmeter negative lead connected

to the starter terminal and the positive lead
connected to the battery positive terminal Fig. 2,
connection 1.

2. 0. 1 volt with the voltmeter negative lead connected
to the starter relay starter side and the positive
lead connected to the positive terminal of the
battery Fig. 2, connection 2.

3. 0.3 volt with the voltmeter negative lead connected
to the starter relay battery side and the positive
lead connected to the positive terminal of the
battery Fig. 2, connection 3.

4. 0.3 volt 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.

STARTER LOAD TEST

Connect the test equipped as shown in rig. 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.

‘S

"4

FIG. 2 Starter Cranking Circuit Test
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FIG. 3 Starter Load Test

cARBON PILE RHEOSTAT

Crank the engine with the ignition OFF, and
determine the exact reading on the voltmeter. This test
is accomplished by disconnecting the push-on connector
"5" at starter relay and by connecting a remote-control
starter switch 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.
BENCH TESTS

Starter Na-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 no-load,
on the test bench only.

FIG. 5 Armature Grounded Circuit Test
Make the test connections as shown in Fig. 4,

with cables connected to the starter large enough
to carry high current-the same as in the vehicle.
The starter will run at no-load. Be sure that no
current is flowing through the ammeter rheostat
at maximum counterclockwise position. Deter
mine the exact reading on the voltmeter.

Disconnect the starter from the battery, and reduce
the resistance of the rheostat until the voltmeter
indicates the same reading as that obtained while the
starter was running. The ammeter will indicate the
starter no-load current draw.

If current exceeds specifications, check for rubbing
armature, bent shaft, binding bearings, or shorts in
armature, fields or brush assembly.

ARMATURE OPEN CIRCUIT TEST
An open circuit armature may sometimes be detected

by examining the commutator for evidence of burning.

TO BATTERY STARTER

-1108&2J

J108l-l

FIG. 4 Starter No-Load Test on Test Bench

VOLTMETER
NEGATIVE LEAD

VOLTMETEP POSITIVE LEAD
TOUCH TO cOMMuTATOR 108810
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REMOVAL AND INSTALLATION

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 ore grounded,
make the connections as shown in Fig. 5. If the voltmeter
INDICATES any voltage, the windings are grounded.

Grounded field windings con be detected by making
the connections and following the instructions shown in
Fig. 6. If the voltmeter indicates any voltage, the field
windings are grounded.

GRANADA, MONARCH AND VERSAILLES
WITH 5.0L 302 CID V-S ENGINE

Removal
1. Disconnect negative battery cable.
2. Raise the vehicle on a hoist.
3. Disconnect starter cable at the starter terminal.
4. Remove the thru bolt and nut attaching the motor

mount insulator to mounting bracket.
5. Remove the two bolts attaching the insulator to

block and remove the insulator from vehicle.
6. Position jack under engine and raise it.

7. Remove starter attaching bolts and remove starter.

Installation
1. Position starter to flywheel housing and install the

two attaching bolts.

2. Connect starter cable to starter.

3. Position insulator to vehicle and start the two
attaching bolts to cylinder block.

4. Lower engine and install thru bolt and nut attaching
motor mount insulator to mounting bracket. Torque
all bolts to specifications and remove lack.

5. Lower vehicle and connect negative battery cable.

FAIRMONT AND ZEPHYR WITH 2.3L 1-4 AND
GRANADA AND MONARCH WITH 4.1L
250 dO 1-6 ENGINE

Removal

2.
3-
4’

Disconnect negative battery cable.
Disconnect starter cable from motor.
Raise the vehicle on hoist.
Remove starter attaching bolts and remove starter
assembly.

Installation
1. Position starter motor to engine and install

attaching bolts. Torque to specification.
2. Lower vehicle to the floor.
3. Connect starter cable to motor. Torque to

specification.
4. Connect negative battery cable.

FAIRMONT AND ZEPHYRWITH3.31. 200
CUD 1-6 ENGINE

Removal
1. Disconnect negative battery cable.
2. Remove the top starter bolt.
3. Remove two nuts and remove exhaust heat shield.
4. Disconnect starter cable from motor.
5. Raise the vehicle on hoist.
6. Remove wishbone brace.
7. Remove the last two starter mounting bolts.
8. Remove the starter assembly.

Installation

1. Position starter motor to engine and hold firmly in
place against mounting surface, then install 2
attaching bolts.

2. Install wishbone brace.
3. Lower vehicle to the floor.
4. Install starter cable to motor.

5. Install exhaust shield and two retaining nuts.

6. Install the top starter mounting bolt.

7. Connect battery ground cable.

JUMPER LEAD‘a
KEEP BOTH FIELD BRI.ISFIES
AND HOLDING COIL GROUND

FAD AWAY FROM FRAME

®CONNECT

VOLTMETER
POSITIVE LEAD TO
TERMINAL EYELET

FIG. 6 Field Grounded Circuit Test
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FARIMONT AND ZEPHYR WITH 5.OL 302
00 V-S ENGINE

Starter Removal
1. Disconnect negative battery cable.
2. Raise the vehicle on hoist.
3. Remove wishbone brace.
4. Remove starter ottaching bolts and remove starter

assembly.
5. Disconnect starter cable from motor.

Installation
1. Connect starter cable to motor. Torque to

specification.
2. Position starter motor to engine and install 2

attaching bolts.

DISASSEMBLY AND ASSEMBLY
POSITIVE ENGAGEMENT STARTER

Use the following procedure when it becomes
necessary to completely overhaul the starter, Figs. 8 and
9 illustrate n disassembled starter.

Disassembly

1. Remove the cover screw, cover, through bolts,
starter drive end housing, and the starter drive
plunger lever return spring.

2. Remove the pivot pin retaining the starter gear
plunger lever and remove the lever and the
armature.

3. Remove the stop ring retainer from the armature
shaft. Remove the stop ring from the groove in the
armature shaft and discard it. Remove the starter
drive gear assembly.

4. Remove the brush end plate and insulator assembly.
5. Remove brushes from plastic brush holder and lift

out brush holder. Note location of brush holder with
respect to end terminal.

6. Remove the two screws retaining the ground
brushes to frame.

7. Bend up the edges of the sleeve which is inserted
in the rectanguear hole in the frame and remove
sleeve and retainer. Detach field coil ground wire
from copper tab riveted to frame.

8. Remove the three coil retaining screws, using Tool
th044-A and an arbor press Fig. 10. The arbor
press prevents the wrench from slipping out the
screw. Cut the field coil connection at the switch
past lead ond remove pole shoes and coils from
frame.

9. Cut the positive brush leads from the field coils, as
close to the field connection point as possible.

Cleaning and Inspection

1. Use a brush or air to clean the field coils, armature
assembly, brush holder, brushes, drive assembly
and drive end housing. Wash all other parts in
solvent and dry the ports.

SELF-Th*REA0INIG SCREW
- 385022-ClOD
70-110 IN-LB

FIG. 7 Starter Cable Attachment To Starter
Terminal

3. Install wishbone brace.
4. Lower vehicle to the floor.
5. Connect negative battery cable.

2. Inspect the armature windings for broken or burned
insulation and unsoldered or open connections.

3. Check the-armature for open crcuts cind grounds.
4. Check the commutator for run out Fig. 11. Inspect

the armature shaft and the two bearings for scoring
and excessive wear. If the commutator is rough, or
more than 0.005 inch out-of-round, turn it down to
specification.

5. Check the postLc brush hoLder for crocks or broken
mounting pads. Replace the brushes if worn to 1/4
inch in length.

6. Inspect the field coils for burned or broken
insulation and continuity.

7. Check the field brush connections. A brush kit and
contact kLt ore avaiLabLe. ALL other assertthltes 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. 12, to
eliminate premature ring gear and starter drive
failure.

9. Replace starter drives and ring gears that have
milled, pitted or broken teeth or show evidence of
inadequate engagement Fig. 12.

ASSEMBLY
1. Position the coils and pole pieces, then install the

retaining screws 0 as the poLe shoe screws
ore tightened, strike the frame several sharp blows
with a soft faced hammer to seat and align the pole
shoes, then stake the screws.

2, Install the plunger coil sleeve and retainer and bend
the tabs to retain the coils to the frame.

3. Position grommet on end terminaL and aLign into the
notch in the frame.

4. Solder field coil to starter terminal post strop. Use
300 watt iron and rosin core solder.

5. Check for continuity and grounds in assembled
coils.

J1640 IS
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11050
PLATE ASSY BRUSH END

11091
BCLT-TN RU

J1647-2A

FIG. 8 Positive Engagement Starter Disassembled-4.O Inch

106

38440-5100
TOVER SCREW

3789-62-S.
PIN

11130

-11134
MOTOR CONTACT POINT

li

11059

11061

11062
INSULATOR-BRUSH HOLDER

BRUSH 11106
LANGE

11350
KIT-STARTING MOTOR DRIVE 11095

ARMA TURE

11052
RUSHING STARTER
DRIVE END PLATE

KIT-STARTING MOTOR
CONTACT POINT- 11134

FIG. 9 Positive Engagement Starter Disassembled-4.5 Inch

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."



28-02-7 Positive Engagement Starter 28-02-7

STARTER
FRAME

USE ARBOR PRESS TO

V BLOCK

BE SURE TO SEAT DRIVE HEAD

INSCREWSOCKET -

FIG. 10 Pole Shoe Screw Removal

6. Position the ground brushes to the starter frame and
install the retaining screws.

7. Apply a thin coating of Lubriplote 777 or
equivalent on the armature shaft splines. Install
starter motor drive gear assembly to the armature
shaft ond install a new stop ring. Install a new stop-
ring retainer.

8. Install the armature in the starter frame.
9. Position the starter drive gear plunger lever to the

frame and starter drive assembly, and install the
pivot pin. Apply grease into end housing beoring
bore approximately 1/4 full. Position drive
end housing to frame.

10. Install brush holder and insert brushes in holder and
install brush springs. Positive brush leads should be
positioned in their respective slots in the brush
holder to prevent potential grounding.

11. Install the brush end plate. Be certain end plate
insulator is positioned properly on end plate.

12. Install the two thru bolts to the starter frame ond
torque to 55-75 in-lbs.

13. Install starter drive plunger lever cover and tighten
retaining screw.

14. Check the starter no.load current draw per
specifications.

STARTER DRIVE REPLACEMENT

1. Remove the plunger lever cover Figs. 8 and 9.
jioi- 2. Loosen the through bolts enough to allow removal

of the drive end housing and the starter drive
plunger lever return spring.

NORMAL WEAR PATTERN SMALL WEAR PATTERN

MILLED CONDITION-
EXCESSIVE WEAR ON
2 OR 3 TEETH

ROTATE ARMATURE SHAFTS ON
BEARING SURFACES

FIG. 11 Commutator Runout Check

MILLED TOOTH-METTAL
BUILD-UP I/El LL NOT
PERMIT ENGAGEMENT

MILLED GEARS
71372-2A

FIG. 12 Starter Pinion and Ring Gear Wear Patterns
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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 groove in the armature shaft and
remove the drive gear assembly.

5. Apply a thin coating of Lubriplate 777 or
equivalent on the armature shaft splines. Install the
new drive gear assembly on the armature shaft and
install o 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 fiji 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 55 to 75 in-Ibs.

8. Position the starter drive plunger lever cover on the
starter. flghten the retaining screw.

ARMATURE REPLACEMENT

1. Remove plunger lever cover retainer screw and
remove cover.

2. Remove the through bolts, the drive end housing,
and the drive plunger lever return spring, brush end
plate.

3. Remove the pivot pin retaining the starter gear
plunger lever, and remove the lever. Remove
brushes and lift out brush holder.

4. Remove the armature. If the starter drive gear
assembly is being reused, remove the stop ring
retainer and stop ring from the end of the armature
shaft, arid remove the drive.

5. Place the drive gear assembly on the new armature
with a new stop ring.

STARTER DRIVE
ACTUATING COIL

AND HOLDING

COIL
- BRUSHES

.11092-1

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
to the starter frame. Be sure that the stop ring
retainer is seated properly in the drive housing.

9. Install brush holder and insert brushes in holder and
install brush springs. Positive brush leads should be
positioned in their respective slots to prevent
grounding.

10. Install the brush end plate be certain end plate
insulator is positioned properly on end plate.

11. Install the two thru bolts to the starter frame and
torque to 55-75 in.lbs.

12. Install plunger lever cover and tighten retaining
screw.

FIG. 13 Field Coil Assembly

6. Install the armature in the starter frame. 13. Check the starter no-load current draw.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."



28-02-9

SPECIFICATIONS

POSITIVE ENGAGEMENT STARTER

Positive Engagement Starter 28-02-9

fl - Positive Engagement Starter Motor Starter Brushes I
Normal Miii.

Current Draw Engine Stall Through Cable
Under Normal Cran&ing Torque Max. No. Mfg. Wear Spring Bolt Mounting Attaching

Dia.
Inches

Load
Amps

Speed
rpnl

@5 Volts
FtLbs

Load
Amps

Load
Amps

Length
Inches

Limit
Inches

Tension
Ounces

Torque
ln-Lbs

Bolt Torqut
ln*Lbs

Screw
lnLbs

4

41i2

150-200 180-250 9.0 460 70 0.50 0.25 40 55-75 15-20 70-110 -

150-180 150-290 15.5 670 80 050 0.25 80 55-75 15-20 70-110

MBXI NUll] Conumitator rufous is 0.005 111th. Max mum starting circuit voltage drop battery positive terminal to starter terminal as nurmal engine tempera
i sure is 0.5 volt

CJI43O-2D
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CA4253-ZB

Emission Systems General Service
PART

29-01
All Models

SUBJECT PAGE SUBJECT PAGE

GENERAL INFORMATION GENERAL INFORMATION Cont’d.
Air Cleaner Mounted Switches 014 Emission Related Spark Control
Emission Related Fuel System Components 01-2

Components 01-1 Identification 01-1
Emission Related Miscellaneous

Components 01-4

GENERAL INFORMATION

CA4254-2A

The Engine Emission Control Systems section of this
Manual is designed to cover those adjustments and
service operations required to meet factory
specifications for passenger cars. General information
for emission reduction systems and miscellaneous
emission related parts will be covered in Part 29-01,
while descriptions of the various components will be
carried in the individual Ports. Engine Diagnosis and
Service are covered in Part 29-02.

IDENTIFICATION

Each passenger car is equipped with a decal
containing emission control data that applies
specifically to that vehicle and engine. This data is
critical to the servicing of the emission systems Fig. 1.

When performing services listed in Port 29-02, refer
to this decal located either on the engine or, in the case
of Pinto and Bobcat, on the inside front of the engine
compartment hood.

EMISSION-RELATED FUEL SYSTEM
COMPONENTS
ELECTRIC ASSISTED CHOKE

Some passenger cars use an electrically-assisted
choke thermostatic spring heater as an aid to fast choke
release and better emission characteristics during
engine warm-vp Fig. 2. The heaters are temperature
sensitive and operate from current supplied from the
center tap of the alternator when the engine is running
Fig. 4.

The temperature sensitive electric choke assist system
consists of a choke cop, thermostatic spring, a bi-metal
temperature sensing disc switch, and a ceramic
positive temperature coefficient PTC heater. The
current to operate the system is supplied from the center
tap of the alternator to the temperature sensing switch.

The system is grounded through a ground strap
connected to the carburetor body. At temperatures

I GROUPENGINE EMISSION I
CONTROL SYSTEMS I 29

I 9000

PART TITLE PART NO. PART TITLE PART NO.

L3L Feedback Carburetor Electronic Engine Oiagnosis and Service 29-02
Engine Control System 2908 General Service 29-01

EEC System 29-06 Thermactor System 29-03
EGR System 29-07
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VACUUM DIAPHRAGM

FIG. 3 Constant Operating Type Electric
Assisted Choke

FIG. 1 Typical Emission Control Decal

TEMPERATURE SENSITIVE
BOMETALLIC DISC

SILVER
CONTACTS

V1595-IB

FIG. 2 Temperature SensItive Type Electric
Assisted Choke

below approximately 60 degrees F, 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 F, the temperature
sensing switch closes and current is supplied to the

CENTER TAP OF
ALTERNATOR
BLACK IDENTOFICATION RINGI

ceramic heater. As the heater warms, it causes the
thermostatic spring to pull the choke plates open within
1 to 1-1/2 minutes.

The electric choke system used on the Model
6200 and 6500 carburetors is installed between
the choke thermostatic spring and the choke
casting and heats whenever the engine is running.

EMMISION RELATED SPARK CONTROL
COMPONENTS
PORTED VACUUM SWITCHES PVS

These switches are used in several places in emission
control and other engine systems. They consist of two-

CONNECTOR
.12132-10

A 4056-iC

POSITIVE TEMPERATURE
COEFFICIENT IPTCI CERAMIC
HEATER

GROUND STRAP QUICKUISCONNECT
TERMINAL

.12133-lA

FIG. 4 Typical Electric Assisted Choke Wiring-
Temperature Sensitive Type Shown
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three- or four-port coolant temperature operated
vacuum switching devices. A typical three-port PVS is
used in the cooling system to increase engine idle rpm
when the engine overheats Fig. 5.

When cold, the 3-port PVS provides a path through
the top and center ports. When hot, only the center and
bottom ports are connected. In the case of the cooling
PVS, this provides carburetor spark port vacuum to the
distributor vacuum advance under normal cool
conditions and switches to engine manifold vacuum for
increased idle speed when the engine is abnormally hot.
As soon as the engine cools off, carburetor spark port
vacuum is once again selected and the idle speed
decreases as the spark is retarded again.

DISTRIBUTOR VACUUM VENT VALVE

Some engines require a distributor vacuum vent
valve. The primary functions of the valve are to prevent
fuel migration to the distributor and to oct as a delay
valve.

The distributor vacuum vent valve Fig. 6 helps
control exhaust emissions by delaying vacuum spark
advance during light acceleration and by Ildumpingil

vacuum to eliminate vacuum advance during heavy
acceleration, deceleration and idle. The valve also
eliminates fuel migration to the distributor diaphragm.

When spark port vacuum is applied to the vent valve
diaphragm Fig. 7, the dump valve closes, the check
valve opens and the distributor diaphragm begins to
evacuate through the sintered metal restrictor. At the
same time, any fuel in the spark port line is evacuated.
The sintered metal restrictor located in the vent valve
diaphragm acts as a spark delay valve slowing spark
advance.

When spark port vacuum decreases, the check valve
closes and the dump valve opens the distributor vacuum
line to atmosphere. Venting the distributor vacuum line
to atmosphere prevents fuel migration to the distributor
diaphragm and returns the distributor to zero vacuum
advance.

COLD START SPARK ADVANCE CSSA

On some engines, a Cold Start Spark Advance
System CSSA is added to the distributor spark control
system Fig. 8. -

This system momentarily traps spark port vacuum on
the distributor spark advance diaphragm when the
engine coolant temperature is belowl25 F.The vacuum
path is from the carburetor vacuum tap, through the
Distributor Retard Control Valve DRCV, through the
CSSA PVS through the cooling PVS and to the
distributor.

At and above the CSSA PVS temperature, the
CSSA PVS is operated. Vacuum then reaches the
distributor as follows: from the carburetor spark
port, through the SDV, through the CSSA PVS,
through the cooling PVS and to the distributor.

Above 235° F.,the cooling PVS operates, directing
intake manifold vacuum to the distributor. In an over-
temperature situation at idle, this will increase engine
rpm by providing increased vacuum. When the engine
temperature decreases, spark will once more be
controlled from the spark port of the carburetor.

I
FIG. 5 Cooling PVS-Typical

B3104-YA

CHECK VALVE

RESTRICTOP

SEAT

tUMP VALVE

FILTER

DISTRIOUTOR

SIGNAL
A425l-A

FIG. 6 Distributor Vacuum Vent Valve

DISTRIBUTOR
VACUUM VENT
VALVE

VENT

PORT

DI STR I

A4252-1 B

FIG. 7 Typical Vent Valve Installation
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COLD START SPARK HOLD CSSH

The Cold Start Spark Hold system provides
momentary spark advance hold during acceleration
when the engine is cold, and is used to provide improved
cald engine acceleration.

When the engine coolant is less than 53°C 128°F,
the CSSH PVS is closed and the distributor vacuum
signal travels through the restrictor Fig. 9.

At cold start, high vacuum acts on the distributor
diaphragm, giving maximum spark advance. During
cold acceleration, the high vacuum already in the
distributor diaphragm is slowly bled down through the
restrictor, providing a modified vacuum advance during
the initial stage of acceleration.

SPARK DELAY VALVES SDV

Spark delay valves are installed on many engines to
permit closer control of vacuum operated emission
related equipment. All SDV’s have an internal sintered
orifice to slow air flow in one direction, a check valve
to allow free air flow in the opposite direction, and a
filter. They can be installed on previous model year
vehicles Figs. 10 and 11.

EMISSION RELATED MISCELLANEOUS
COMPONENTS

PCV VALVE AND CRANKCASE VENT CAP

All engines are equipped with a closed crankcase
emission control system that features a filler cap
ventilated to the crankcase and a vacuum-operated
Positive Crankcase Ventilation PCV valve Fig. 12.

When the engine is running, vapors that may escape
past piston rings are pulled back into the intake
manifold, causing fresh air to flow into the crankcase
through the filler cap. Periodic maintenance is required
to keep system operating properly.

AIR CLEANER MOUNTED SWITCHES

Cold Weather Modulator Fig. 13
The Cold Weather Modulator is a vacuum modulator

located in the air cleaner on some modulator located
in the air cleaner on some models. During engine
operation in cold ambient temperatures, it prevents the
air cleaner duct door from opening to non-heated intake
air. When available air from the fresh air’ intake is
above 55 F., the cold weather modulator does not
operate.

Normally, the duct air door Il be closed to outside
air any time vacuum from the bimetal sensor is applied.
This occurs when the outside temperature is low enough
to require heated air for carburetor intake. When the
vacuum is cut off, the door will open. This occurs when

DRCV OR SPARK PORT

FIG. B Cold Start Spark Advance CSSA
System-Typical

FIG. 9 Cold Start Spark Hold CSSH System
temperature rises high enough to operate the bi-metal
sensor. It also happens during acceleration in cold
conditions. When this situation is encountered, the Cold
Weather Modulator, inserted in the vacuum line
between the bi-metal sensor and the vacuum duct
motor, will close the vacuum to the motor and hold the
duct door open.

A4D3-I C

CSSH
PV S

VACUUM
TAP

DISTRIBUTOR

A45O2-TA
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FILTER PACK

SINTERED ORIFICE

CINTERFO ORIFICE

FILTER PACK

.

CHECK VALVE

SINTERED ORIFICE

CHECK VALVE

VI 826-IA

FIG. 10 Spark Delay Valve SDV

CHECK VALVE

I

_

U
I

TO
PORTED

I!% JUM

I
TO DISTRIBUTOR

ORIFICEL - - - - - - .J

A410118

FIG. 11 Spark Delay Valve SDV Schematics

TUBING - 381186-S038A IPASS.I
-381 196-SO3OA POLICE

TUBING - 381187-50th-A

OIL FILLER CAP
- 6766

"N
K CASE V E NT

ONT OF ENGINENZ
-6759 / Vi

‘ ‘NC’N1M°>/ I

FIG. 12 Typical PCV System
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PREVENTS VACUUM SIGNAL OVERRIDE AND CONTINUES TO PROVIDE HEATED AIR TO THE CARBURETOR UNTIL THE COLD
WEATHER MODULATOR REACHES 55°F AFTER WHICH THE BIMETAL SENSOR CONTROLS DUCT AND VALVE DOOR FUNCTION

TEMPERATUREINORMAL
AFTER ENGINE HAS WARMED liP BY-PASS OPEN

ICWM ABOVE 55°F CHECK VALVE NON-OPERATIONAL
‘ CONTROL WITH

BIMETALSENSOR
A4079-28

DURING COLD START CONDITIONS J BYPASS CLOSED
ICWM BELOW 40°FI

CHECK VALVE OPLHATINOI

BIMFTAI SENSOR

TO DUCT VALVE
VACUUM MOTOR

MANIPOI D VACIIIIM

FULL HEAT

MANIFOLD VACUUM

DURING ACCELERATION MOOES
DEEM BELOW 40°FI

FIG. 13 Cold Weather Modulator Operation
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Engine Diagnosis and Service
PART

29-02

SUBJECT PAGE SUBJECT PAGE

GENERAL INFORMATION 02-1 DIAGNOSIS PROCEDURES
Procedure Index 02-62

DIAGNOSIS CHARTS
Diagnosis Chart Index 02-2

CA4263-2A

GENERAL INFORMATION

The following information comprises the Engine service routines provided here ore the only authorized
Diagnosis and Service procedures related to emission service procedures for Ford Cars. Refer to Volume 5 of
system related components. The diagnosis and related this Manual for Maintenance Procedures.
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DIAGNOSIS CHARTS

ENGINE DIAGNOSTIC CHARTS

COMPLAINT

will not crank - starter spins
Will Not Crank
Cranks Slowly
Cranks Normally
Cranks Normally
Cranks Normally
Idles Rough - Misses

Idle Speed Varies
Misses at High Speed
Misses at Low Speed

Engine Stalls at Idle - Engine Cold
Engine Stalls at Idle - Engine Hot
Engine Stalls During Deceleration Or On Quick Stop

Engine Hesitates/Stalls During Acceleration
Engine Has Poor Acceleration

Engine Has Less Than Normal Power

Routine 111-
Routine 112-
Routine 113-
Routine 114-
Routine 115-
Routine 116-
Routine 111-
Routine 118-
Routine 119-
Routine 120 -

Routine 121 -

Routine 122- Engine Noise

Routine 122A - Spark Knock or Pinging

Routine 123- Engine Vibration

Routine 124- Engine Fails To Reach Normal Operating Temperature

Routine 125- Loss of Coolant Or Engine Overheating

Routine 126- Smoke From Vehicle Exhaust System

DIAGNOSTIC CHART REFERENCE ONE

DIAGNOSTIC CHART REFERENCE TWO

02-3
02-4
02-6
02-7
02-9

02-11
02-13

02-16
02-18
02-20
02-22
02-25
0 2-2]
02-29
02-3 1
02-33
02-36
02-3]
02-3 9
02-42
02-44
02-46

02-48
02-5 1
02-52
02-53

PAGE

Routine 101
Routine 102
Routine 103
Routine 104
Routine 105
Routine 106
Routine 101
Routine 108
Routine 109
Routine 110

- Engine
- Engine
- Engine
- Engine
- Engine
- Engine
- Engine
- Engine
- Engine
- Engine

- Will Not Start
- Starts Hard When Cold
- Starts Hard When Hot

Exhaust System Backfire
Engine Surges
Excessive Fuel Consumption

Excessive Oil Consumption
Engine Diesels - Continues To Run After Shut Off

CA1421-20
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ROUTINE NO. 101
ENGINE WILL NOT CRANK - STARTER SPINS

VERIFY THE COMPLAINT

t
REMOVE STARTER AND INSPECT FOR BROKEN OR
WORN STARTER DRIVE.

NOT OK

REPLACE STARTER ORIVE. INSPECT FLYWHEEL
ASSEMBLY AND REPAIR AND/OR REPLCE AS
REQUIRED.

NOT OK

REPAIR AND/OR REPLACE STARTER ASSEMBLY
AS REOUIREO.

OK

_____I-______

[AIR AND/OR REPLACE FLYWHEEL AND RING
GEAR ASSEMBLY.

OK

t
PERFORM STARTER BENCH TESTS.

CA1357-28
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Engine Diagnosis and Service

ROUTINE NO. 102

ENGINE WILL NOT CRANK

f
PERFORM 550-2 STEF 1 IF A COLD START SPARK ADVANCE IS USED.
CHECK THE TRANSMISSION NEUTRAL SWITCHES FOR PROPER
OPERATION IF APPLICABLO.

NOT 0K

REPAIR OR ADJUST AS
REQUIRED.

OK

CHECK CABLE
CONNECTIONS BATTERY.

VOLTAGE REMAINS SAME - I
MOVE VOLTMETER
POSITIVE FADTO
STARTER TERMINAL OF
RELAY.

NOTOK 1

t

IVOLTAGE REMAINS SAME -

IMOVE VOLTMETER
POSITIVE t FAD TO
TERMINAL STUD ON
STA TER.

OK

IPERPORM BATTERY
CITY TEST.__

OK

CONNECT
VOLTMETER LEAD
TO NEGATIVE POST
OF BATTERY.

CONNECT VOLTMETER
LEAD TO POSITIVE POST
OF BATTERY,

TURN IGNITION KEY TO
START POSITION AND
LISTEN FOR CLICK.
RELAY SHOULD CLICK.

-ii

_

LESS THAN 10 VOLTS
- EXAMINE CABLE FROM
RELAY TO STARTER FOR
CHAFING OR ABRASION
RESULTING IN SHORT
TO GROUND.

PERFORM TESTS FOR
ENGINE SEIZING
AND/OR LOCK-UP.

29-024 29-02-4

VERIFY THE COMPLAINT

NOT OK

RIEAN AND TIGHTEN
CONNECTIONS.

NOT OK

NOT OK

CHARGE THEN RETEST
BATTERY,

NOT OK

REPLACE BATTERY. j

NOT OK

CONNECT A 12-VOLT TEST
LIGHT IN SERIES WITH
BATTERY POSITIVE POST
AND BATTERY CABLE.
LIGHT SHOULD NOT GLOW.

INVESTIGATE ELECTRICAL I
SYSTEM. REPAIR’REPLACE I
ASREOUIRED.

NOT OK

NOT OK

CONT’D. ON NEXT PAGE,

OK

OBSERVE VOLTAGE.

REPLACE RELAY,

NOT OK f
REPLACE OR REPAIR
AS REOUIRED.

NOT OK

OK

REMOVE STARTER AND
PERPORM BENCH TESTS.

IREMOVE NUT AND
WASHER FROM TER
MINAL STUD, CLEAN

IOR REPLACE AS
RE__

VOLTAGE REMAINS SAME -

REMOVE AND REPAIR
STARTER.

NOT 0 K

REPLACE OR REPAIR
AS REOUIREft

CAI3BS-2&
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ROUTINE NO. 102

ENGINE WILL NOT CRANK - CONTINUED

29-02-5

NO VOLTAGE - CLEAN CONNECTIONS OR
REPLACE CABLE AS REQUIRED.

I,
NO VOLTAGE -‘ CHECK NEUTRAL AND
IGNITION SWITCHES. ALSO CONNECTING WIRES.

MOT OK
+

REPLACE RELAY.

NOT OK

MOVE VOLTMETER POSITIVE LEAD TO BATT’’C
TERMINAL OF RELAY,

OK

VOLTAGE STAYS THE SAME - MOVE VOLTMETER
POSITIVE LEAD TO"S"TERMINAL OF RELAY.
VEHICLES WITHOUT RELAY CONNECT TO’S"

TERMINAL OF SOLENOID ON STARTER.

-J

OK
I,

OK

t
CLEAN CONNECTION BETWEEN RELAY BRACKET
AND GROUND,

VOLTAGE STAYS THE SAME - CONNECT JUMPER
WIRE FROM RELAY BRACKET TO GOOD GROUND.
RELAY SHOULD CLICK ANDSTARTER CRANK,
VEHICLE WITHOUT RELAY REMOVE STARTER

AND BENCH TEST SOLENOID.I

CAI3BS2B2
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ROUTINE NO. 103

ENGINE CRANKS SLOWLY

29-02-6

VERIFYTHECOMPLAINT I
1

PERFORM BATTERY CAPACITY TEST,

NOT OK

RECHARGE AND RETEST BATTERY,

NOT OK OK

t -

___

t

OK

PERFORM SSD’2 STEP I IF A COLDSTARTSPARK
ADVAMCE IS USED,

CONNECT A 12.VOLT TEST LIGHT
IN SERIES WITH BATTERY
POSITIVE POST AND BATTERY
CABLE. LIGHTSHOULD NOT
GLOW.

I OK -

NOT OK

INVESTIGATE ELECTRICAL SYSTEM.
REPAIR OR REPLACE AS NECESSARV,

NOT OK

t
DISCONNECT AND CLEAN CONNECTION AT
POSITIVE BATTERY POST, RELAY AND AT
STARTER TERMINAL.

+
DISCONNECT AND CLEAN CONNECTIONS AT
NEGATIVE BATTERY POST AND GROUNDCABLE
CONNECTIONS AT ENGINE BLOCK.

CONNECT VOLTMETER NEGATIVE LEADTO
STARTER TERMINALSTUD AND VOLTMETER
POSITIVE LEAD TO THE BATTERY POSITIVE
POST. INSURE THAT THE CHOKE PLATE IS
FULLY OPENED VERTICAL POSITION AND
DISCONNECT COIL PRIMARY WIRE BATTERY
SIDE, CRANK THE ENGINE AND OBSERVE
VOLTMETER BEADING. IT SHOULD NOT
EXCEED 0.5 VOLTS.

OK

CONNECT VOLTMETER NEGATIVE LEAD TO
NEGATIVE BATTERY POST, AND VOLTMETER
POSITIVE LEAD TO STARTER MOUNTING BOLT
OR ENGINE GROUND. INSURE THAT THE
CHOKE PLATE IS FULLY OPENED VERTICAL
POSITION AND DISCONNECT COIL PRIMARY
WIRE IBATTERY SIDE. CRANK THE ENGINE
AND OBSERVE VOLTMETER READING, IT
SHOULD NOT EXCEED 0.1 VOLTS.

OK

t

PERFORM ENGINE CHECKS FOR SEIZING.
HIGH FRICTION, OR OVERHEATING,

REPLACE BATTERY.

NOT OK

NOT OK
t

REMOVE STARTER AND PERFORM BENCH TESTS,

REPAIR AND/OR REPLACE AS REOUIRED.

OK

NOT OK

t

JREPAIR AND/OR REPLACE AS REOUIRED.
CA1359’2C
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ROUTINE NO. 104

ENGINE CRANKS NORMALLY - WILL NOT START

VERIFY THE COMPLAINT USING THE CORRECT STARTING
PROCEDURE AND CHECK FOR FLOODING.

OK

_________________________________________________________

t

CHECK FOR SPARK AT SPARK PLUGS: USE A

________________

‘CLAMP ON’ PROBE AND SCOPE OR REMOVE A
SPARK PLUG CABLE USE TOOL T74P-66G6-A
OR EQUIVALENT AND INSERT A MODIFIED
SPARK PLUG ISIDE ELECTRODE REMOVED
INTO THE CABLE, GROUND THE PLUG SHELL
AND CRANK THE ENGINE TO CHECK FDA SPARK.
GREASE CABLE BOOT PER SSD-14,

NOT OK

PERFORM SSD-14’II,
IGN/TION SYSTEM
PRIMARY PORTION.
A-DURA-SPARK I,
5-DURA SPARK II,
C-EEC,

NOT OK

REPAIR AND/OR RE
PLACE AS REOUIRED.

REPAIR AND/OR
REPLACE AS
REQUIRED,

OK

PERFORM SSD’14-I
IGNITION SYSTEM
HIGH VOLTAGE FORT/ON
CRANK ENGINE TO
VERIFY DISTRIBUTOR
OPERATION.

NOT OK

REPAIR AND/OR REPLACE
AS REOUIRED.

I PERFORM STEPS 2,
I 21 & 27 OF
LREFERENCE TWO.

PERFORM STEP OF SSD.12 ALSO STEP IV P
2100 AUTOMATIC CHOKE CHECK PROCEDURE.

OK

1 CHECK ENGINE WITH
CHOKE 2700-
VENTURI VALVES

J HELD CLOSEDAND
CHECK FOR FUEL

WETTING IN THE DIS
CHARGE AREA.

29-02-7

VISUALLY INSPECT VACUUM HOSES, ELECTRICAL WIRING. FUEL
SYSTEM AND AIR CLEANER FOR LEAKS, DAMAGE. BLOCKAGES.
AND PROPER CONNECTIONS. ALSO CHECK FOR FUEL IN TANK,

NOT OK

t
REPAIR AND/OR REPLACE AS REQUIRED.

-j
I I

CHECK FOR SPARK AT IGNITION COIL: USE A
"CLAMP ON’ PROBE AND SCOPE ON THE
IGNITION COIL CABLE FROM THE DISTRIBU
TOR AND INSERT A MODIFIED SPARK PLUG
SIDE ELECTRODE REMOVED INTO THE

CABLE, GROUND THE SPARK PLUG SHELL AND
CRANK THE ENGINE TO CHECK FOR SPARK.

NOT OK NOSPARK

OK SPARKS

NOT OK

REPAIR AND/OR
REPLACE AS
REQUIRED.

NOT OK

-ii
NOT OK OK

CONTINUED
ON NEXT PAGE

ok

I CONTINUED
ON NEXT PAGE

IF ENGINE ATTEMPTS TOSTART DURING CRANK, BUT DIES WHEN IGNITION SWITCH IS RETURNED TO THE "ON"
POSITION, PERFORM SSD’14.II A FOR DURA SPARK I, B-DURA SPARK I, E-’EEC.

CAI3SO.2C1
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29-02-8 Engine Diagnosis and Service 29-024

ROUTINE NO. 104

ENGINE CRANKS NORMALLY - WILL NOT START - CONTINUED

OK

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, ECHECK BASIC TIMING WHILE CRANKING.

NOT OK OK

I REPAIR AND/OR REPLACE AS REQUIRED, CHECK EVAPORATIVE EMISSION SYSTEM FOR
L.. PROPER OPERATIQN,SSD’22.

NOT OK OK

[ REPAIR AND/OR REPLACE AS REQUIRED. ORMSTEPl4OFREFERENCETW"

NOT OK OK

-

______________

REPAIR AND/OR REPLACE AS REQUIRED, I HECK PCV SYSTEM FOR PROPER OPERATIO1J

NOT OK OK

L
REPAIR AND/OR REPLACE AS REQUIRED, PCHECK TO SEE THAT THE EGR VALVE WILL

CLOSE. PERFORM STEPS IC. 1.2 AND 3OF
SSD’l.

NOT OK OK

r CLEAN PER STEPS IV B OR C ANOSTEPS IV PERFORM CYLINDER COMPRESSION AND/OR

L D, E & F. LEAKAGE TEST WET AND DRY.

NOT OK OK

___I

[EPAIR AND/OR REPLACE AS REQUIRED. r PERFORM VALVE TRAIN ANALYSIS SW 17,

L REPAIR AND/OR REPLACE AS
REQUI!J

CAl 360’2D2
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29-02-9 Engine Diagnosis and Service

ROUTINE NO. 105

ENGINE CRANKS NORMALLY - STARTS HARD WHEN COLD

VERIFY THE COMPLAINT USING PROPER STARTING PROCEDURE,

INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS, FUELSYSTEMS,
EVAPORATIVE CONTROL SYSTEM & AIR CLEANER FOR DAMAGE. LEAKS,
BLOCKAGE & PROPER CONNECTIONS. NOTE: THE AIR CLEANER MAY BE
REMOVED, IF NECESSARY, TO CONDUCT THE DESIGNATED INSPECTIONS,

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED.

OK

CHECK STEPS ID, 22, REFERENCE ONE IN
COMBINATION WITH SSD-14STEP lB IGNITION
SYSTEM COIL RESERVE VOLTAGE. STEP ID
SPARK PLUG REQUIRED VOLTAGE

r

OK

CHECK EVAPORATIVE EMISSION SYSTEM FOR
PROPER OPERATION, SSD.22. --

C

NOT OK OK

I PERFORM STEP 29 OF REPERENCE TWO
INTERNAL.

NOT OK
t

OK

29-02-9

NOT OK OK
+ t

REPAIR AND/OR REPLACE AS REQUIRED. PERFORM STEPS 23A & C THRU 0,7, 17, 24. 19,
11, 29C & 140F REFERENCE TWO
EXTERNAL.

NOT OK
$

REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

+
REPAIR AND/DR REPLACE AS REQUIRED.

OK

t

NDT OK

AND/OR REPLACE AS REQUIRED,

PERFORM EGR SYSTEM CHECK,SSD-I. I

H

OK

PCV SYS;EM SSD.ll PART I A, B, C, D.

REPAIR AND/OR REPLACE AS REQUIRED.

REPAIR AND/OR REPLACE AS REQUIRED, I CONTINUED ON NEXT PAGE

CAl 36120
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29-02-10 Engine Diagnosis and Service 29-02.10

ROUTINE NO. 105

ENGINE CRANKS NORMALLY - STARTS HARD WHEN COLD - CONTINUrD

OK

CHECK THREE WAY CATALYST SVSTEM FOR
PROPER OPERATION, SSD-24 IF SO EQUIPPED.

L REPAIR AND/OR REPLACE As REQUIRED.H P’PERFORM CYLINDER :OMPRESSIQN AND/OR I
AGE TEST.

C
NOT OK OK

flREPA/OR REPLACE AS REQUIRED. [ PERFORM EEC SYSTEM CHECK, 55025

NQTCK OK

REPAIR AND/OR REPLACE AS REQUIRED, PERFORM VALVE TRAN ANALYSIS SSD Ii,
REPAIR AND/OR REPLACE AS REQUREQ.

IF ECUIPPEDWITH AN EEC SYSTEM.

CA 1361202
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29-02-11 Engine Diagnosis and Service 29-02-11

ROUTINE NO. 106

ENGINE CRANKS NORMALLY -STARTS HARD WHEN HOT

VERIFY THE COMPLAINT USING PROPER STARTING PROCEDURES.

INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS, FUEL SYSTEMS,
EVAPORATIVE CONTROL SYSTEM AND AIR CLEANER FOR DAMAGE,
LEAKS, BLOCKAGE AND PROPER CONNECTIONS.

OK

I,
PERFORM STEPS 17, 23A & 0 THRU 0,19.24, 29C,
ii & 14OF REFERENCE TWO EXTERNAL.

NOT OK

r REPAIR
AND/QRREPLACEASREQUIREi,I

NOT OK
t

I REPAIR AND/OR REPLACE AS REQUIRED,

OK

PERFORM EGR SYSTEM CHECK 5501.

OK

OK

CHECK STEP 1G. REFERENCE ONE IN
COMBINATION WITH SSD-I4STEP ID
IGNITION SYSTEM COIL RESERVE VOLtAGE.
STEP ID SPARK PLUG REQUIRED VOLTAGE.

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED.

OK

CHECK EVAPORATIVE EMISSION SYSTEM FOR

L PROPER OPERAION. SSD-22,

OK

L±HECK PCV SYSTEM SSD-1 I PART, A, B, 0,0 J
OK

-I--_____

] [,,,,,,,,,_______________________________

NOT OK

I REPAIR AND/OR REPLACE AS REQUIRED, L 1

NOT OK
t

CHECK FOR OVERHEATING. 1

PERFORM ROUTINE 125, REPAIR AND/OR
REPLACE AS REQUIRED.

NOT OK

r REPAIR AND/OR REPLACE AS REQUIRED.

N CT OK

REPAIR AND/OR REPLACE AS REQUIRED.

CA1362’2C1
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29-02-12 Engine Diagnosis and Service 29-02-12

ROUTINE NO. 106

ENGINE CRANKS NORMALLY - STARTS HARD WHEN HOT - CONTINUED

OK

____I-_____

CHECK THREE’WAY CATALYST SYSTEM FOR
PROPER OPERATION, SSD.24 IF SQ EQUIPPED.

NOT OK OK

r’A RAND/OR REPLACE AS REQUI RED, PERFORM CYLINDER COMPRESSION AND/OR

________

LEAKAGE TEST,

NOT OK OK

[RAND/0R REPLACE AS REQUIRED. PERFORM EECSYSTEMCHECK,S$O.25 IF
EQUIPPED,

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, PERPQRM YALVE TRAIN ANALYSISSSD’lJ,
REPAIR AND/OR REPLACE AS REQUIRED.

CAISS2’2C2
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29-02-13 Engine Diagnosis and Service 29-02-13

ROUTINE NO. 107

ENGINE IDLES ROUGH/MISSES WARM OR COLD ENGINE

VERIFYTHECOMPLANT I
OK

P INSPECT VACUUM SYSTEMS, ELECTRICALSYSTEMS, FUEL SYSTEMS,
I EVAPORATIVE CONTROL SYSTEM, AIR CLEANER FOR DAMAGE,

LEAKS AND PROPER CONNECTIONS.

1
NQTOK OK

t t

IF ENGINE IDLES RQUGH/MISSESQNLY WHEN
COLD. PERFORM STEP 25, REFERENCE TWO
BEFORE PERFORMING STEPS 9, II & 24 OF
REFERENCE TWO.

FOR NON EEC VEHICLES, MOP.NTARILY INCREASE
ENGINE SPEED TO 2500 RPM 3000 RPM FOR 2,BLI,
OBSERVE ECR VALVE STEM MOVEMENT, FOR EEC
VEHICLES, PERFORM SSQ’I, VIIA.

OK
$

__________________

PERFORM STEP BA, REFERENCE TWO, NQTE IF THE
IDLE QUALITY IS SUCH THAT THE CURB IDLE SPEED
CANNOT BE ADJUSTED TO SPECIFICATION. CON’
TINUE WITH THE ROUTINE AND FOLLOWING
CORRECTIVE ACTION, PERFORM STEP 8A,
REFERENCE TWO.

REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK
t

PERPORM EGR SYSTEM CHECK 550-1.

NOT OKt
REPAIR ANQ/QR REPLACE AS REQUIRED.

NOT OK
t

OK

P CHECK EVAPORATIVE EMISSION SYSTEM

L. FOR PROPER QPERATON.SSO’22,

REPAIR AND/OR REPLACE AS REQUIRED,

NOT UK+

OK

["iCK THE INTEGRITY OF ALL VACUUM SYSTEMS
1HECK FOR INTAKE MANIFOLD LEAKS,

I REPAIR AND/OR REPLACE AS REQUIRED.

P.

OK

t

NOT OK
t

REPAIR ANO/QR REPLACE AS REQUIRED.

j REFERENCE TWQSTEPS9, 24, 14,17,19

I
EXTERNAL.

OK+
PERFORM SSQ’9,ONLY IF ENGINE IDLES ROUGH
WHEN COLD.

OK
t

CONTINUED ON NEXT PAGE

CAl 363’ 20
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29-02-14 Engine Diagnosis and Service 29-02-14

ROUTINE NO. 107
ENGINE IDLES ROUGH/MISSES - CONTINUED WARM OR COLD ENGINE

O’I<

$
CHECK THREE WAY CATALVST SYSTEM FOR
PROPER OPERATION, SSD’24 IIPSQ EQUIPPED.

PERFORM REFERENCE ONE STEPS 21. 22, 12. II, 10,

I ii. S & II IN CQMBINATIQN WITH SSQ’14
I STEP In IGNITION SYSTEM COIL RESERVE &

STEP ID SPARK PLUG REQUIRED VOLTAGE.

NOT OK

________ ____ ______

t
REPAIR AND/OR REPLACE AS REQUIRED.

NOT UK OK

REPAIR AND/OR REPLACEASREQUIRED. FOR RESTRICTED EXHAUSTSYSTEM, I
NOT 01<

r REPAIR AND/OR REPLACE AS REQUIRED PERFORM CARBURETOR 580.13 IDLE FUEL
MIXTURE - ADJUST.

I/UT UK

AN 0/OR REP LACE AS RE QUIRE 0.

CONTINUED ON NEXT PAGE

"PERFORM STEP 23, REFERENCE TWO, OF THIS STEP ONLY IF IT WAS NQT PERFORMED EARLIER IN THE ROUTINE
"1F ENGINE IDLES ROUGH ONLY WHEN COLD, PERFORM THIS STEP AFTER PERFORMING CARBURETOR

REFE RENCE TWO STEPS 15 16, IS, 23, 19 & 29.
2/OMIT THIS STEP 5W-I IF IT HAD BEEN PERFORMED EARLIER IN THIS ROUTINE,

NOT OK

$
REQUIRED.

NOT OK

r REPAIR AND/OR REPLACE AS REQUIRED.

OK

+
REPAIR AND/OR REPLACE AS REQUIRED,

[,,P,RFDRM EGR SYSTEM CHECK SSDliJ

[‘"PERFORM FOSITIYE CRANKCASE VENTILAT

I SYSTEM SSD-l1 PART - "CHECK PCV SYSTEM
FUNCTION" A, B, C.

NOT OK SK$

NOT OK

t
REPAIR AND/OR REPLACE AS REQUIRED. F" "FERFORMCARBURETOR REFERENCE TWO

L STEPS 15, 16, 14, 18, 23, 19 & 29 IINTERNALI.

OK

r’RFORM COMPRESSION AND/OR CYLINDER I
L LEAKAGE TEST.

+

CA 1363.202
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29-02-15 Engine Diagnosis and Service 29-02-15

ROUTINE NO. 107

ENGINE IDLES ROUGH/MISSES - CONTINUED WARM OR COLD ENGINE

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED. I SYSTEM CHECK, SSD’26, IF SO -

NOT OK OK

I REPAIR AND/OR REPLACE AS REQUIRED, I PERFORM VALVE TRAIN ANALYSIS SSD’17,
REPAIR AND/OR REPLACE AS REQUIRED.

CA1363’2D3
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29-02-16 Engine Diagnosis and Service 29-02-16

ROUTINE NO. 108
ENGINE IDLE SPEED VARIES

VERIFY THE COMPLAINT I
INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS, FUEL SYSTEMS,
EVAPORATIVE CQNTRDLSYSTEM AND AIR CLEANER FOR DAMAGE,
LEAKS, BLOCKAGE AND PROPER CONNECTIONS,

NOT OK OK+ -.

CHECK EVAPORATIVE EMISSION SYSTEM
POR PROPER OPERATION, $8022.

NOT OK

REPAIR AND/CR REPLACE AS REQUIRED.

OK

CHECK CARBURETOR SOLENOID THROTTLE
PQSITIQNER FOR PROPER FUNCTION,

NOT OK

PERFORM SSD’3 REPAIR AND/OR REPLACE AS
REQUIRED.

PERFORM STEPS 1,9, 1G. 14, 11, 19, 23A, 0 & N, 24,
& 28 OF REFERENC: TWO EXTERNAL,

REMOVE VACUUM HOSE FROM DISTRIBUTOR AT
IDLE WITH SPARK PORT VACUUM ONLY,

L. CONTINUED ON NEXT PAGE

REPAIR AND/OR REPLACE AS REQUIRED, 1 WITH ENGINE ATOPERATING TEMPERATURE,
CHECK IDLE SPEEDS, PERFORM STEP OF

L REFERENCE ONE,

j ADJUST SPEEDS AS REQUIRED,

NOT OK OK

t

N UT 0 K

+
REPAIR AND/OR REPLACE AS REQUIRED,

r
NOT OK

+

OK

+

REPAIR AND/OR REPLACE AS REQUIRED.

OK
t

PERFORM EGR SYSTEM CHECK, SSD’l.

OK

CA1364’2D’
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29-02-17 Engine Diagnosis and Service 29-02-17

ROUTINE NO. 108

ENGINE IDLE SPEED VARIES - CONTINUED

NQTO K

REPAIR ANQ/QR REPLACE AS REQUIRED.

NOT OK
t

REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK
t

REPAIR AND/OR REPLACE AS REQUIRED.

OK

PERFORM POSITIVE CRANKCASE VENTILATION I
SYSTEM SSD’I 1 PART I CHECK PCV FUNCTION I
A, U, C,

OK
$

J
I PERFORM CARBURETOR SSD’13 - IDLE FUEL I
HXTURE

- ADJUSt

OK

$
PERFORM STEPS 15, 16,18, 19,27 & 29 UF
REFERENCE TWO I INTERNAL.

NOT OK

dK

]
PERFORM AIR CLEANE TEMPERATURE CONTROL, I
5509.

I
dK

JECK ENGINE FOR OVERHEATING, I
OK

I,
CHECK THREE WAY CATALYST SYSTEM FQR
PRUFER OPERATION, SSD-24 IF SO EQUIPPED,

OK

CYLINDER CUMPRESSION AND/OR

HLCAKAGE TEST.

NUT OK

REPAIR AND/UN REPLACE AS REQUIRED.

NUT OK

$
I REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

LI.REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

+
[

PERFORM ROUTINE 125,

$

LIIPA1R ANQ/OR REPLACE AS REQUIRED,

OK

_______

EEC SYSTEM CHECK. SSD’25.

NOT OK OK

LIMEIR AND/OR REPLACE AS FIEQUIREU, ,J r PERFORM VALVE TRAIN ANALYSIS, I
CAl 364’2D2
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29-02-18 Engine Diagnosis and Service 29-02-18

ROUTINE NO. 109

ENGINE MISSES AT HIGH SPEED

VERIFY THE COMPLAINT

INSPECT VACUUM HOSES, ELECTRICAL WIRING, FUEL SYSTEM, AIR
CLEANER, DUCT, VALVE, FILTER ELEMENT, EVAPORATIVE SYSTEM
FUR LEAKS, DAMAGE AND PROPER CONNECTIONS.

NOT UK
$

OK
$

REPAIR AND/OR REPLACE COMPONENTS AS
REOUI REQ.

NOT OK

$

INSPECT DUCT DOOR TO VERIFY THAT IT SIN
THE FULLY OPEN POSITION WITH WARMED UP
ENGINE,

$

INSPECT, TEST, REPAIR AND/OR REPLACE AS
OUTLINED IN SSD’Y.

CHECK STEPS 10,11, 12, 13, 17,22 OF REFERENCE
UNE N COMBINATION WITH SSO’14STEP B
IGNITION SYSTEM COIL RESERVE VOLTAGE, STEP
ID SPARK PLUG REQUIRED VOLTAGE, APPENQIX"A"

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED, I r
OK

PERFORM SPARK DELAY VALVE DAGNOSIS
PROCEDURE 580.2,

NOT OK OK

PERFORM STEPS 7.9,10.14, 17, 19, 23A & 26 OF
REFERENCE TWO EXTERNAL.

NOT OK

I REPAIR AND/DR REPLACE AS REQUIRED,

OK

1 PERFORM STEP 20 OF REFERENCE TWO.

NOT OK

PERFORM STEPS 21 & 22 OF REFERENCE TWO.
REPAIR AND/DR REPLACE AS REQUIRED.

OK

PERFORM STEPS 25, 12, 13, 15, 16, 18 & 21 UP
REFERENCE TWO INTERNAL

t
REPLACE COMPONENTS AS NECESSARY.

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED,

OK
t

CONTINUED ON NEXT PAGE. I
CA13SS’2D1
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29-02-19 engine Diagnosis and Service 29-02-19

ROUTINE NO. 109
ENGINE MISSES AT HIGH SPEED - CONTINUED

OK

$
CHECK ENGINE OPERATING TEMPERATURE FOR
OVERHEATING,

L PERFORM ROUTINE 125, II

REPAIR AND/OR REPLACE AS REQUIRED. PERFORM CYLINDER CUMPRESSON AND/OR
I______________________________________________ LEAKAGE TEST.

NOT OK OK

[‘PAIR ANO/OR REPLACE As F4EffffLJ [" PERFORM EEC SYSTEM CHECK SSD.25,

NOT OK - ok

[,,,REPAIR AND/OR REPLACE AS REQUIRED.J PERFORM VALVE TRAIN ANALYSIE
REPAIR AND/OR REPLACE AS REQUIRED.J

NOT OK OK

+ $

NOT OK OK

t +

CHECK THREE WAVCATALYSTSYSTEM FOR
PROPER OPERATQN, 580-24 IPSO EQUIPPED.

CA1365’2C2
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29-02-20 Engine Diagnosis and Service 29-02-20

ROUTINE NO. 110

ENGINE MISSES AT LOW SPEEDS

I VERIFY THE COMPLAINT I
INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS, PUBL SYSTEMS.
EVAPORATIVE CONTROL SYSTEM AND AIR CLEANER FOR DAMAGE,
LEAKS. BLOCKAGE. AND PROPER CONNECTIONS

REROUTE. REPAIR AND/OR REPLACE AS
REQUIRED,

INSPECT HIGH TENSION WIRING FOR PROPER
ROUTING AND CONNECTIONS.

CHECK STEPS 10, 17, & 22 OF REFERENCE ONE IN
COMBINATION WITH SSD-14 STEP IS, IGNITION
SYSTEM COIL RESERVE VOLTAGE.STEP 10 SPARK
PLUG REQUIRED VOLTAGE.

NOT DK

+

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED. CHECK ENGINE OPERATING TEMPERATURE
FOR OVERHEATING.

OK

NOT OK OK

_______

$

_______________

REPAIR ANO/OR REPLACE AS REQIJIRETII CHECK INTEGRITY OF ALL VACUUM SYSTEMS,
AND CHECK FOR INTAKE MANIFOLD LEAKS.

NOT OK OK

___

$

_____ _________________

REPAIR AND/DR REPLACE AS REQUIRED,

NOT OK QK

$ $

I REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK OK

t $

NOT OK

$
ADJUST. REPAIR AND/OR REPLACE AS
REQUIRED.

PERFORM STEPS 9, 10, 14, 17.19, 23A, 0,24 & 26-
REFERENCE TWO EXTERNAL.

OK

$

REPAIR AND/OR REPLACE AS REQUIRED.

PERFORM EGR SYSTEM CHECK. 580-1.

.1
OK

+

CHECK EVAPORATIVE EMISSION SYSTEM FOR
PROPER OPERATION, SSD-22.

OK
$

r --

NOT OK

RMROUTINE1I

I,

I CONTINUEDONNEXTPAGE

CA1380-2D1
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29-02-21 Engine Diagnosis and Service 29-02-21

ROUTINE NO. 110

ENGINE MISSES AT LOW SPEEDS - CONTINUED

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, PERFORM CARBURETOR SSD-13- IDLE FUEL
MIXTURE - ADJUST.

NOT OK

REPAIR AND/DR REPLACE AS REQUIREO, CHECK THREE WAY CATALYST SYSTEM FOR

[ PROPER OPERATION. SSD-24 IF SD EQUIPPEDI

NOT OK

$

OK
$

r REPAIR AND/OR REPLACE AS REQUIRED. I [‘PERPORMEECSYSTEM CHECK. SSD’25, I
OK

PERFORM VALVE TRAIN ANALYSIS. SOD-I?,

L REPAIR AND/OR REPLACE AS REQUIRED.

OK

PRPORM STEPS IS. IC 25,27529 OF REFERENCE
TWO INTERNAL.

NOT OK

+
REPAIR AND/OR REPLACE AS REQUIRED. PERFORM CYLINDER COMPRESSION AND/OR

LEAKAGE TEST.

____-

H
OK

NOT OK

["EPAIR AND/OR REPLACE AS REQUIRED,

CA12GC-2C
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29-02-22 Engine Diagnosis and Service 29-02-22

ROUTINE NO. 111

ENGINE STALLS AT IDLE - ENGINE COLD

I VERIFYTHEGOMPLAINT

I
INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS, FUEL SYSTEMS,
EVAPORATIVE CONTROL SYSTEM AND AIR CLEANER FOR DAMAGE,
LEAKS, AND PROPER CONNECTIONS.

NOT OK
$

REPAIR AND/OR REPLACE AS REQUIRED.

OK

C-.-..
NOT OK

PERFORM STEP 23- REFERENCE TWO
REPAIR, REPLACE AND/OR ADJUST CHOKE
MECHANISM TO SPECIFICATIONS.

+
REPAIR AND/OR REPLACE AS REQUIRED.

I
PERFORMSTEPSS,6,8,9,11,14,24&3DOF
REFERENCE TWO.

PERFORM EGR SYSTEM CHECK, SSD’l,

$
I PERFORM SSD-1 PARTS II AND III,

OK

___-

PIECK EVAPORATIVE EMISSION SYSTEM FOR
PROPER OPERATION, SSD.22.

OK

tr-
I CONTINUED ON NEXT PAGE

$
I PERFORM SSU-1 2, I

NOT OK

+
I CHECK FOR CARBURETOR ICNG,SSD’6

OK
$

NOT OK$
I REPAIR AND/OR REPLACE AS REQUIRED.

OK
$

NOT OK
$

REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

$

OK

REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK
+

REPAIR AND/OR REPLACE AS REQUIRED,

NOT REQUIRED FOR VEHICLES EQUIPPED WITH EEC. CA13ST2&
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29-02-23 Engine Diagnosis and Service 29-02-23

ROUTINE NO. 111

ENGINE STALLS AT IDLE - ENGINE COLD - CONTINUED

OK

PERFORM POSITIVE CRANKCASE VENTILATION
SYSTEM S5D’lI PART I, CHECK PCV SYSTEMI FUNCTION A, B. C. 0.

NOTOK - OK

I REPAIR AND/OR REPLACE AS REOUIREO. J PERFORM CARBURETOR SSD’13 IDLE FUEL

L.IIXTURE -ADJUST.

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED. PERFORM STEPS 17,23 OF REFERENCE TWO
EXTERNAL.

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, PERFORM STEPS 16,18,19.23 & 29 OF
RENCE TWO IINTERP4AL,

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, AND CHECK THREE WAY CATALYST SYSTEM FOR
PERFORM SSD’13 PROPER OPERATION, SSD’24 IPSO EQUIPPED.

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, CHECK STEPS 10,11,12, 130F REFERENCE ONE IN
COMBINATION WITH 580-74 STEP IS, IGNITION
SYSTEM COIL RESERVE VOLTAGE.STEP IV. SPARK
PLUG REQUIRED VOLTAGE, APPENDIX "A".

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, I I PERFORMSPARK CONTROL DIAGNOSIS SSD’3. I
NOT OK NOT OK

rIR AND/DR REPLACE AS REQUIRED, FORM AIR CLEANER TEMPERATURE CONTROL

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, CONTINUEDON NEXT PAGE

CA13EI’2C2
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29-02-24 Engine Diagnosis and Service 29-02-24

ROUTINE NO.111

ENGINE STALLS AT IDLE - ENGINE COLD - CONTINUED

OK
4

PERFORM EEC SYSTEM CHECK, SSD-25,

NO10K OK

REPAIR AND/OR REPLACE AS REQUIRED. I PERFORM CYLINDER COMPRESSION AND/OR
LEAKAGE TEST,

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED, PERFORM VALVE TRAIN ANALYSIS, SSD-17.
EPAIR AND/OR REPLACE AS REOUIRED.

CAI3G7-2C3
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29-02-25 Engine Diagnosis and Service 29-02-25

ROUTINE NO. 112

ENGINE STALLS AT IDLE ENGINE HOT

VERIFY THE COMPLAINT

OK
t

RRNONEECVEHICLESMOMENTARILY INCREASE
ENGINE SPEED TO 250G RPM /3000 RPM FOR 2 BLI.
OBSERVE EGR VALVE STEM MOVEMENT. FOR EEC
VEHICLES. PERFORM 550.1. VII-A. -

OK
4

REPAIR AND/OR REPLACE AS REOUIRFO. CHECK EVAPORATIVE EMISSION SYSTEM, PER SW-
22,

I-
OK

t
INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS.
FUELSYSTEMS,EVAPORATIVE CONTROLSYSTEM.
AIR CLEANER FOR DAMAGE. LEAKS AND PROPER
CONNECTIONS.

NOT OK

REPAIR AND/OR RE:LACE AS REQUIRED.

NOT OK

[A1R. REPLACE AND/OR ADJUST CHOKE
I MECHANISM TO SPEC. PERFORM REFERENCE TWO

23A, 23C & 23101.

NOr OK

$
REPAIR AND/OR REPLACE AS REQUIRED.

$
LIIIREPAIR AND/OR REPLACE AS REQUIRED. I

NOT OK

REPLACE CANISTER,

NOT OK
$

-. I
-I

OK

WITH ENGINE RUNNING. REMOVE LINE FROM
EVAPORATIVE CANISTER TO AIR CLEANER
II F EQUIPPED,

OK

t
VERIFY CHOKF PLATE IS UPEN I

-1
OK

.1___
PERFORM REFERENCE TWO STEPS 1,2.
77, 19,23,24,28 & 30 IEXTERNALI. I

NOT ON

OK

1 PERFORM EGR SYSTEM CHECK,SSO.,.

OK

CONTINUED ON NEXT PAGE

CA’! 368201
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29-02-26 Engine Diagnosis and Service 29-02-26

ROUTINE NO. 112

ENGINE STALLS AT IDLE - ENGINE HOT - CONTINUED

OK

PERFORM POSITIVE CRANKCASE VENTILATION
SYSTEM SSO’!l PART I,CHECK PCVSYSTEM
FUNCTION PARTS A; B, C, 0,

OK

$
CHECK HEAT CONTROL VALVE 550.10 AND CHECK
EXHAUST SYSTEMS FOR RESTRICTIONS.

OK

+
1RFORM THREE’VVAY CATALYST SYSTEM CHECK

PROCEDURE, SSO.24,

ok
$

PERFORM STEPS 1016181913, 15 & 29 OF
REFERENCE TWO INTERNALI,

OK
$

CHECK REFE RE NCE ONE ‘ STE PS 10, Il, 12& 13 IN
COMBINATION WITH SSD.14 STEP IA, IGNITION
SYSTEM COIL RESERVE VOLTAGE, AND STEP ID
SPARK PLUG REQUIRED YOLTAGE, PERFORM STEP
22 REFERENCE ONE.

OK

t
I PERFORM AIR CLEANER TEMPERATURE CONTROL’

J 550.9,

PERFORM ROUTINE 125,

t

I CHECK ENGINE FOR OVERHEATING,

OK

+
PERFORM EEC SYSTEM CHECK SSD-25, REPAIR
AND/OR REPLACE AS REQUIRED,

NOT OK

+
L REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK

+
REPAIR AND/OR REPLACE AS REQUIRED, I PERFORM CARBURETOR SSD’13 - IDLE FUEL

MIXTURE - ADJUST.

OK

t

NOT OK
$

REPAIR AND/OR REPLACE AS REOUIRED,

NOT OK

I REPAIR AND/OR REPLACE AS REQUIREO, I
NOT OK

t

I REPAIR AND/OR REPLACE AS REQUIRED, I

NOT OK+
I REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK
$

[ REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK
$

OK

CAI3SB.2D2
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29-02-27 Engine Diagnosis and Service 29-02-27

ROUTINE NO. 113

ENGINE STALLS DURING DECELERATION OR ON QUICK STOP

I VERIFYTHECOMPLAINT

INSFECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS, FUEL SYSTEMS,
EVAPORATIVE CONTROLSYSTEMS, AIR CLEANER FOR DAMAGE, LEAKS
AND PROPER CONNECTIONS.

__

RFM ENCE 4, 7, 9, 14, 17, 19,

NOT OK OK

r
CHECK EVAPORATIVE EMISSION SYSTEM FOR

_________________

PROPER OPERATION, SSD-22,

NOT OK

REPAIR AND/OR REPLACE AS REOUIREO

NOT OK

r
REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK

IPAIR AND/OR REPLACE AS REQUIRED. I
NOT OK

4

_____ ____________________

REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK

+
REPAIR AND/OR REPLACE AS REQUIRED,

OK

t
REPAIR AND/OR REPLACE AS REQUIRED.

dK

[
PERFORM REFERENCE ONE STEPS ID, 1, 7 &

811

OK

+
PERFORM REFEREN
NTERNAL.

6K
$

r CHECK THREE-WAY CATALYST SYSTEM FOR
PROPER OPERATION, 550-24 IF SO EQUIPPED,

NOT OK

4

OK

PERFORM CYLINDER COMPRESSI

L±KAGE TE5T.

I
OK

REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED.

r
PERFORM EGR SYSTEM CHECK:SSD-1,

E
CONTINUEUQNNEXTPAGE

11
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29-02-28 Engine Diagnosis and Service 29-02-28

ROUTINE NO, 113

ENGINE STALLS DURING DECELERATION OR ON QUICK STOP - CONTINUED

OK

f
PERFORM EEC SYSTEM CHECK: SSD’25,

dK

PERFORM CARBURETOR IOEL FUEL MIXTURE
CHECK: SSD-13,

OK

t
INSTALL KNOWN G000 EGR VALVE AND
EVALUATE CONDITION,

CONDITION STILL EXISTS

-‘-‘-4
REINSTALL ORIGINAL EGR VALVE ANO PERFORM
VALVE TRAIN ANALYSIS.SSD 17, REPAIR AND/OR
REPLACE AS REOUIREO.

NOT OK

$

I REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

+
fl

ADJUST AS REQUIRED, I

CA 1369.202
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29-02-29 Engine Diagnosis and Service 29-02-29

ROUTINE NO. 114

ENGINE HESITATES/STALLS DURING ACCELERATION

VERIFY THE COMPLAINT

INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS, FUEL SYSTEMS,
EVAPORATIVE CONTROL SYSTEM, AIR CLEANER FOR DAMAGE, LEAKS
AND PROPER CONNECTIONS.

NOT OK

R EPA IRAND/OR RE PLACE AS REQII IREO CE TVIO TI4 Eps 11.6, 7 9, 10, 4,

NOT OK OK

P REPAIR AND/OR REPLACE AS REQUIRED. CHECK STEPS IN REFERENCE ONE 10,11,12,13,22
I_________________________________________ & 25 IN COMBINATION WITH 550-14 STEP IS.

"IGNITION SYSTEM COIL RESERVE VOLTAGE’, STEP
ID SPARK PLUG REQUIRED VOLTAGE, APPENDIX"A’.

NOT OK OK

AND/OR REPLACE AS REOUIRE L PERFORM REFERENCE TWO, STEP 20.
- J

NOT OK OK

FORM REFERENCE TWO, STEPS 21 & 22 - I PERFORM REFERENCE TWO. STEPS 13, 15, 16, 19,
REPAIR AND/OR REPLACE AS REQUIRED. [ 23 & 25 IINTERNALI.

_____

I I

NOT OK OK

REPAIR ANO/DR REPLACE AS REQUIRED. I CHECK THREE WAY CATALYSTSYSTEM FOR

I PROPER OPERATION. SSD-24 II PSD EQUIPPEDI

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED. PERFORM EGA SV$TFM CHECK, SSD-1,
11

C- -..
NOT OK OK

_

II .4
REPAIR

AND/OR REPLACE AS REQUIRED,
,J

fl’’PQESTRICTED EXHAUfTEM1,,,,,,]

NOT 01K OK

REPAIR AND/OR REPLACE AS REOUIDI"T H CONTINUED ON

CA 1370-20 1
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29-02-30 Engine Diagnosis and Service

ROUTINE NO, 114

ENGINE HESITATES/STALLS DURING ACCELERATION - CONTINUED

OK

PERFORM AIR CLEANER TEMPERATURE CONTROL
SYSTEM SSD’9.

DK
+

CHECK EVAPORATIVE EMISSION SYSTEM FOR
[,PROPER OPERATION, SSD 22,

OK

$
PERFORM CYLINDER COMPRESSION AND/OR
LEAKAGE TEST

OK
4

I REPLACESPARKPLUGSASNECESSARY. I

PERFORM EEC SYSTEM CHECK, SSD’25.

OK
$

PERFORM VALVE TRAIN ANALYSIS, SSD’17.
REPAIR AND/OR REPLACE AS REDUIRED,

29-02-30

NOT OK

+
REPAIR AND/OR REPLACE As REQUIRED.

NOT OK

4
REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

flREPAIR AND/OR REPLACE AS REQUIRED. I
NOT OK

$

REPAIR ANDIOR REPLACE AS REQUIRED. -j
OK

NOT OK
4

REPAIR AND/OR REPLACE AS REQUIRED -

CA 1 370.2C2
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29-02-31 Engine Diagnosis and Service 29-02-31

ROUTINE NO. 115

ENGINE HAS POOR ACCELERATION

I VERIFY THE COMPLAINT

‘I,

["2’EoK STEPS IN REFERENCE ONE 10,11,12,13,7,S,
26,27 & 22 IN COMBINATION WITH SSD145TEP IS-
"IGNITION SYSTEM COIL RESERVE VOLTAGE" AND
STEP ID SPARK PLUG REOUIRED VOLTAGE,
APPENOIX"A". PERFORM STEP 29, REFERENCE ONE.

NOT OK ok

NOT OK OK
4 - 4

REPAIR AND/OR REPLACE AS REQUIRED, PERFORM EGR SYSTEM CHECK, SSD’l.

OK
$

[ INSPECT VACUUM SYSTEM. ELECTRICAL SYSTEM, FUEL SYSTEM.
I EVAPORATIVE CONTROL SYSTEM AND AIR CLEANER FDR DAMAGE,

LEAKS, AND PROPER CONNECTIONS.

NOT OK OK

REPAIR AND/OR REPLACE AS REQUIRED. I

[‘RFORM SSO’3 PAIR AND/OR REPLACE

!±OUIREO.

L

PERFORM STEPS 6.7,9,10, II, 14, II, 19, 23A, 25
& 260F REFERENCE TWO EXTERNALI.

NOT OK
t

I REPAIR ANO/OR REPLACE AS REQUIRED.
1

CK AIM CLEANER D DELAY VALVES SSD-9.

C
NOT OK OK

$ $

L REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

L REPAIR AND/OR REPLACE AS REQUIRED, j

1 EIHECK FOR RESTRICTED EXHAUST SYSTEM.’J

PERFORM STEPS 13. 14, 15, 16,20 & 27 OF
1REFERENCE TWO IINTERNALI,

fl
CONTINUED N NEXT PAGE
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29-02-32 Engine Diagnosis and Service 29-02-32

ROUTINE NO. 115

ENGINE HAS POOR ACCELERATION - CONTINUED

CHECK FOR OVERHEATINC,

OK

4

OK

4
r CHECK FOR PARTIALLY LOCKED OR DRAOGINC

BRAKES,

l1;AIR AND/OR REPLACE AS REOUIRED

OK

CHECK FOR CLUTCH SLIPPAGE M/T OR
MALADJUSTED A/T

OK

_________

+

NOT OK

4

NOT OK

PERFORM EEC SYSTEM CHECK.SSD-25.

OK

PERFORM VALVE TRAIN ANALYSIS, D’l7.

LAIR AND/DR REPLACE AS REQUIRED.

NOT D K

-t
IF STEP 2015 NOT OK, PERFORM STEPS 21 & 22 o 1
REFERENCE TWO AND REPAIR AND/DR REPLACE I
ASREOUIRED,

OK

$

NOT DK

4
REPAIR AND/OR REPLACE AS REQUIRED.

CHECK THREE WAY CATALYST SYSTEM FOR
- PROPER OPERATION, SSD.24 IF SO EOUIPPEDI,

NOT OK

$

OK

$

PERFORM ROUTINE 125,

NOT OK
$

VISUALLYCRECK BELT DRIVEN COMPONENTS
FOR ROTATION

REPAIR ANO/OR REPLACE AS REQUIRED

NOT OK

HEPAIH AND/OH HEPLACE AS REQUIRED.

NOT OK
+

REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

CHECK VALVE TIMING AND TIMING CHAIN OR BELT.I

OK

$
PERFORM CYLINDER COMPRESSION AND/OR
LEAKAGE TEST.

ok
t

REPAIR AND/OR REPLACE AS REQUIRED, REPLACE SPARK PLUQS AS NECESSARY, I
NOTOK . OK

$ t

I REPAIR AND/OR REPLACE AS REQUIRED.

I REPAIR AND/OR REPLACE AS REQUIRED, j
IP THERMACTOR POMP BELT

CA137 1,202

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."



29-02-33 Engine Diagnosis and Service 29-02-33

ROUTINE NO. 116

ENGINE HAS LESS THAN NORMAL POWER

VERIFY THE COMPLAINT

INSPECT VACUUM SYSTEMS, ELECTRICAL SYSTEMS. FUEL SYSTEMS,
EVAPORATIVE CONTROL SYSTEM AND AIR CLEANER FOR DAMAGE,
LEAKS AND PROPER CONNECTIONS.

NOT OK OK

4 $

REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK
4

+

REPAIR AND/OR REPLACE AS REQUIRED.

OK
4

PERFORM STEPS 6,9,7,IO.14, 23A, 20, 24, 21D, 17,

19 & 26- REFERENCE TWO EXTERNALI.

OK

$
RFORM STEPS 10,11,12, 13, 16,18,26,2/, 29 --

I REFERENCE ONE.

I - -. -.

NOT OK OK

+ $

REPAIR AND/QR REPLACE AS REQUIRE’TI CHECK EVAPORATIVE SYSTEM FOR PROPER
OPERATION.SSD’22.

LI
OK

PERFORM PCV SSD’lI STEPS 1-A, B, C, D.

O1K

- CONTINUED ON NEXT PAGE

REPAIR AND/OR REPLACE AS REOUIRED.H

NOT OK
4

REPAIR AND/OR REPLACE AS REQUIRED,

CHECK AUTOMATIC TRANSMISSION FLUID LEVEL. I

J CHECK FOR CLUTCH SLIPPAGE M/T OR
MALADJUSTMENT OF TRANSMISSION A/T.

NOIQK OK

$ 4

IF STEP 20 IS NOl OK, PERFORM STEPS 21,22-
REFERENCE TWO AND REPAIR AND/OR REPLACE
AS REQUIRED.

-j

NOT OK - ‘ ----

$
PERFORM EGR SYSTEM CHECK. SSD-1,

NOT OK

.4
REPAIR AND/OR REPLACE AS REQUIRED,

CA1372’2D1
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29-0234 Engine Diagnosis and Service 29-02-34

ROUTINE NO. 116

ENGINE HAS LESS THAN NORMAL POWER - CONTINUED

--

_____

flCHECK THREE WAY CATALYST SYSTEM FOR
PROPER OPERATION. SSD-24 IF SO EOUPPEDI.

I PERFORM ROUTINE 125,

NOT OK

+
REPAIR AND/OR REPLACE AS REQUIRED,’ 1

NOT OK

4
REPAIR AND/OR REPLACE AS REOUIRED.

NOT OK

4
I REPAIR AND/OR REPLACE AS REQUIRED.

$
I CHECK FDR OVERHEATING.

ok
4

VISUALLY CHECK BELT DRIVEN COMPONENTS FOR
ROTATION.

I

OK
$

CHECK FOR PARTIALLY LOCKED OR DRAGGING
BRAKES.

OK

4 -

CHECK VALVE TIMINO AND TIMING BELT OR
CHAIN,

NOT OK

+
PERFORM SSD-11 STEPS 1D, AND
REPAIR AND/OR REPLACE AS REQUIRED.

dK

NOT OK

4

4
I CHECK AIR CLEANER PER SSD-9,

I REPAIR AND/DR REPLACE AS REQUIRED.

OK
4

NOT OK

1 I CHECK FOR RESTRICTED EXHAUSTSYSTEM,

I REPAIR AND/OR REPLACE AS REOUIRED.

NOT OK
t

OK

1

j PERFORM STEPS ID, 5, 16. 19, 15,27,25-
REFERENCE TWO IINTERNALI,

I REPAIR AND/OR REPLACE AS REQUIRED.

OK

NOT OK

4
REPAIR AND/OR REPLACE AS REQUIRED, 1

dc

NOT OK

1.

‘IF THERMACTOR PUMP BELT

1

OK

I
CONTINUED ON NEXT PAGE. I
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29-02-35 Engine Diagnosis and Service 29-02-35

ROUTINE NO. 116

ENGINE HAS LESS THAN NORMAL POWER-CONTINUED

OK

4
PERFORM CYLINDER COMPRESSION AND/OR
LEAKAGE TEST.

OK
$

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED. I
OK

PERFORM EEC SYSTEM CHECK, SSD’25,

OK

PERFORM VALVE TRAIN ANALYSIS, SSD’17,
REPAIR ANO/DR REPLACE AS REQUIRED.

NOT OK
t

REPAIR AND/OR REPLACE AS REQUIRED. I REPLACE SPARK PLUGS AS REQUIRED.

NOT OK
$

I REPAIR AND/OR REPLACE AS REQUIRED.

CA1372’2C3
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29-02-36 Engine Diagnosis and Service 29-02-36

NOT OK

+

ROUTINE NO. 117

EXHAUST SYSTEM BACKFIRE

L__.
VERIFY THE COMPLAINT

k

I REPAIR AND/OR REPLACE AS REOUIRED.

OK
$

I
REPAIR AND/OR REPLACE AS REQUIRED.

INSPECT FOR STICKING OR BURNED VALVES-
REPAIR AND/OR REPLACE AS REQUIRED.

OK

1
PERFORM PROCEDURE C OF SSD’4 NON’

L. CATALYTIC OR 550.5 IDATALYTICI.

OK

+
CHECK PULSED AIR SYSTEM FOR PROPER
OPERATION, 550.23 IF SO EOUIPPEOI,

CHECK THE THREE WAY CATALYST SYSTEM FOR
PROPER OPERATION. SSD’24, lIP EQUIPPED

NOT OK

I REPAIR AND/OR REPLACE AS REQUIRED.

OK

4

ok
$

VERIFY PROPER CAMSHAFT TIMING AND /OR
PERFORM VALVE TRAIN ANALYSIS, SSD’17,
REPAIR AND/OR REPLACE AS REQUIRED.

INSPECT VACUUM SYSTEMS AND IGNITION WIRING FOR LEAKS AND/OR
PROPER ROUTING.

NOT OK
$

REPAIR AND/OR REPLACE AS REQUIRED.

PERFORM STEPS 10,11, 12 AND 13 OP
REFERENCE ONE.

NOT OK

$
I REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

REPAIR AND/OR REPLACE AS REQUIRED. I L
NOT OK

OK

4
PERFORM SSD’7 AND STEP 16, REFERENCE TWO, 1

RPORM CYLINDER COMPRESSION AND/OR

I LEAKAGE TEST.

NOT OK OK
$ $

NOT OK

+
REPAIR AND/OR REPLACE AS REQUIRED.

PERFORM EEC SYSTEM CHECK, SSD.25.
IF EQUIPPEDI

r
GA 1573-25
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29-02-37 Engine Diagnosis and Service 29-02-37

ROUTINE NO. 118

ENGINE SURGES

VERIFY THE COMPLAINT

INSPECT VACUUM SYSTEMS. ELECTRCALSYSTEMS, FUEL SYSTEM,
EVAPORATIVE CONTROL SYSTEM, AND AIR CLEANER FOR DAMAGE,
BLOCKAGES. LEAKS. AND PROPER CONNECTIONS.

NOT OK

I REPAIR AND/OR REPLACE AS REQUIRED.

OK

PERFORM COMPRESSION EALANCE IELECTRICAL
STEP 17 REFERENCE ONE.

NOT OK

PERFORM STEF 25 OF REFERENCE TWO AND
REPAIR AND/OR REPLACE AS REQUIRED.

dK
-

PERFORM SSD-3SPARKCONTROL SYSTEMS AND
SPARK DELAY VALVE.

OK

1 CHECK EVAPORATIVE EMISSION SYSTEM FOC
PROPER OPERATION. SSD-22.

NOT OK

REPAIR ANO/OR REPLACE AS REQUIRED, I
NOT OK

$

PERFORM SSD-1 1 STEPS ID, AND II.
REPAIR AND/OR REPLACE AS REQUIRED.

N OTO K

$
PERFORM STEP 23OF REFERENCE TWO F APPLICT1
ELE AND REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK
4

OK

n’ERFORM SSD’ll PART I, PCV SYSTEM
A,B.C.O.

oR

$
I PERFORM STEPS 6. 17.9. 0, 14,22,23,26 & ID OF

REFERENCE TWO EXTERNALI.

H
OK

C -

CHECK THREE WAY CATALYST SYSTEM FOR
PROPER OPERATIQN.SSD 24 IIF SO EQUIPPEDI

NOT OK

$
PERFORM CVLINDER COMPRESSION AND/OR
LEAKAGE TEST.

1
OK

NOT OK
$

4
I PERFORM EGR SYSTEM CHECK, SSD-l.

REPAIR AND/OR REPLACE AS REQUIRED.

I REPAIR AND/OR REPLACE AS REQUIRED.

-I
ok

4
CONTINUED ON NEXT PAGE,
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29-02-38 Engine Diagnosis and Service 29-02-38

ROUTINE NO. 118

ENGINE SURGES - CONTINUED

NOOK

-- RM STEP 2D OF REFERENCE TWO.

1FORM SSD’13, IDLE FUEL MIXTURE -ADJUST. I
OK

PERFORM SSD’9,AIR CLEANER TEMPERATURE

-I----

CONTROL.

PERFORM STEPS 10,13, 15, 16, 19.25 & 27 OF
-- . REFERENCE TWO INTERNALI,

NOT OK - OK

[REPAIR AND/OR REPLACE AS REQUIRED.
"1

CHECK RESTRICTED EXHAUST SYSTEM,

NOT OK OK

L
REPAIR AND/OR REPLACE AS REOUIRED.] FORM CYLINDER COMPRESSION ANO/OR

NOT OK OK

4

JPERFORM EEC SYSTEM CHECK, SSD-25.
IF EQUIPPEDI.

PERFORM STEPS 21 & 22 OF REFERENCE TWO AND
REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

L.
REPAIR AND/OR REPLACE AS REQUIRED, I

NOT OK

t
REPAIR AND/OR REPLACE AS REOUIRED,

PAIR AND/OR REPLACE AS REQURED.’1

NOT OK

rPAIR AND/OR REPLACE AS REQUIRED, ERFORM VALVE TRAIN ANALYSIS, SSD-17

_________________________________________

AND/OR REPLACE AS REQUIRED.

cA1514-3c2
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29-02-39 Engine Diagnosis and Service 29-02-39

ROUTINE NO, 119

EXCESSIVE FUEL CONSUMPTION

VERIFY THE COMPLAINT

INSPECT VACUUM SYSTEMS. ELECTRICAL SYSTEMS, FUEL SYSTEMS,
EVAPORATIVE CONTROL SYSTEM AND AIR CLEANER FOR DAMAGE,
LEAKS, AND PROPER CONNECTIONS.

OK
t

OK

NOT OK OK

PERFORM STEPS 10,5,6,9, 10, 14, 17, 20D & 23A, H,
I.J. K & 0 OF REFERENCE TWO EXTERNALI,

CHECK THREE WAY CATALYST SYSTEM FOR PROPER
DPERATION,S5D’24, IPSO EQUIPPEDI.

‘I

OK

4
CHECK STEPS 10, lA, 10,12,13, 170F REP’
ERENCE ONE IN COMBINATION WITH STEP IS OF
SSD-14-IGNITION SYSTEM COIL RESERVE VOLTAGE
AND STEP ID-SPARK PLUG REOOIREO VOLTAGE.

L

NOT OK

$
CONTNUED ON NEXT PAGE.

NOT OK

+

I REPAIR AND/OR REPLACE AS REQUIRED,

NOT OK

$

I INFLATE TIRE TO PROPER SPECIFICATION.

CHECK TIRES FOR PROPER PRESSURE.

PERFORM SSD-9,

t
CHECK TO SEE THAT AIR CLEANER DOORS IN

EN POSITION. -

NOT OK dK
$

4

I REPLACE AS REQUIRED.

INSPECT AIR CLEANER FILTER ELEMENT.

NOT OK
+

REPAIR ANO/OR REPLACE AS REOUIREO,
1

dK

NOT OK

+
REPAIR AND/OR REPLACE AS REQUIRED. 1

REPAIR AND/OR REPLACE AS REQUIRED.

CA1375.2D1
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29-02-40 Engine Diagnosis and Service 29-02-40

ROUTINE NO. 119

EXCESSIVE FUEL CONSUMPTION - CONTINUED

OK
.4

PERFORM EGR SYSTEM CHECK.SSD I- I

C-
NOT OK

L_AND/OR REPLACE AS REQUIRED, I

. REPAIR AND/OR REPLACE AS REQUIRED

NOT OK

4
REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

RAND/ORREACUIRED.

OK
$

CHECK EVAPORATIVE EMISSION SYSTEM FOR
PROPER OPERATION, SSD-22

[ PERFORM POSITVE CRANKCASE VENTILATION
SYSTEM SSD’ll PART I-CHECK PCV SYSTEM

L±J.ION PARTS A, B, C, 0.

NOT OK

J’"REPAIR AND/OR REPLACE AS REUTO PERFORM STEPS 12,11,13, 14, IS, IS, 18,
25, 23B, C, 27 & 29 OF REFERENCE TWO
{INTERNALI.

NOT OK OK

LIAIR ANO/OR REPLACE AS REOUIRED1 PERFORM STEP 20 OF REFEHEO.

NOT OK

4

I REPAIR AND/OR REPLACE AS REQUIRED.

NOT OK

OK

4-.

] LIEEFORESTRICTED EXHAUST SYSTEM.

OK

4
CHECK FOR

OK
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