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Introduction

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

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

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

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

NOTES, CAUTIONS, AND WARNINGS

As you read through the procedures, you will come across NOTES, CAU-
TIONS, and WARNINGS. Each one is there for a specific purpose. NOTES
give you added information that will help you to complete a particular
procedure. CAUTIONS are given to prevent you from making an error that
could damage the vehicle. WARNINGS remind you to be especially careful
in those areas where carelessness can cause personal injury. The follow-
tng list contains some general WARNINGS that you should follow when
you work on a vehicie.

® Always wear safety glasses for eye protection.
¢ Use safety stands whenever a procedure requires you to be under the vehicle.

® Be sure that the ignition switch is always in the OFF position, unless otherwise
required by the procedure.

® Set the parking brake when working on the vehicle. If you have an automatic
transmission, set it in PARK uniess instructed otherwise fora specific operation. If you
have a manual transmission, it should be in REVERSE {engine OFF) or NEUTRAL
(engine ON) unless instructed otherwise for a specific operation. Place wood blocks
{4" x 4" or larger) to the front and rear surfaces of the tires to provide further restraint
from inadvertent vehicle movement.

® Operate the engine only in a weli-ventilated area to avoid the danger of carbon
mongoxide.

& Keep yourself and your clothing away from moving parts, when the engine is running,
especially the fan and belts.

® To prevent serious burns, avoid contact with hot metal parts such as the radiator,
exhaust manifold, tail pipe, catalytic converter and mufiier.

® Do not smoke while working on the vehicle.

® To avoid injury, always remove rings, watches, loose hanging jewelry, and loase
clothing before beginning to work on a vehicle. Tie long hair securely behind the head.

® Keep hands and other objects clear of the radiator fan blades. Electric cooling fans
can start to operate at any time by an increase in underhood temperatures, even
though the ignition is in the OFF position. Therefore, care should be taken to ensure
that the electric cooling fan is completely disconnected when working under the hood.
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INDUSTRIAL AND IRRIGATION IDENTIFICATION

An tdentification Plate is affixed to each en-

gine. The plate contains the engine serial _ - SERIAL NUMBER
number which identifies this unit from all others. 4

Next is the engine model number and S.0. or Power

special options which determines the parts or Products MODEL NUMBER

components required on this unit. Use ali the
numbers when seeking information or ordering
replacement parts for this engine.

S.0./OPTIONS MODEL CODE
I B

MARINE IDENTIFICATION

All Marine Engines have a white tape engine If this tag is destroyed or painted over, it will
code labe! located on the front of the ieft rocker be very difficult to distinguish between the vari-
arm cover. A typical label and an explanation of ous levels of engines; that is, for example, to
the codes are shown below. distinguish between the 460 standard output and

low output or even standard rotation versus re-
verse rotation.

DENOTES PLANT SOURCED TO PRODUCE ENGINES BASIC MARINE ENGINE CODE NUMBER

D — DEARBORN ENGINE PLANT 1986 1985

L — LIMA ENGINE PLANT BC4B5AA 460-4V (STD.) 5C485AA (STD.)

C1 — CLEVELAND ENGINE PLT 1 "y oo

£2 — CLEVELAND ENGINE PLT 2 gc«asﬁ gf 333’4‘3 Eggo SKI-BOAT scazasx (SHFE\; ) SKI-BOAT
W1 — WINDSOR ENGINE PLT 1 {870, (STD.) 8KI-

W2 — WINDSOR ENGINE PLT 2

"6C485AA ©

CDEFGHJKLMR

“A TO M" MONTH — A IS JANUARY AND m

SECOND LINE 123 1S TEN DIGIT OF DAY OF MONTH
THIRD LINE 1 TO 0 IS ONE DIGIT OF DAY OF MONTH
CORRECT LETTER OR DIGIT IS “MARKED-OUT::

TO INDICATE BUILD DATE

ENGINE BUILD DATE A B
12
12

72

3
34567890
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DESCRIPTION AND OPERATION

The 7.5 liter (460 CID) V-8 Engine is a light-
weight cast iron design with a bore of 4.36
inches and a stroke of 3.85 inches.

MANIFOLDS

The cast iron intake manifold is an exhaust
gas heated design with eight mounting bolts per
side. Coolant is discharged from the engine
through the outlet housing at the right front of
the intake manifold.

The intake manifold contains two sets of air-
fuel mixture passages which have round ports.
All passages are of nearly equal length to as-
sure more even mixture distribution to the cylin-
ders. The upper set of passages feeds cylinders
1, 4, 6 and 7 from the right primary and second-
ary bores of the carburetor. Exhaust gases flow
through the crossover passage below the car-
buretor mounting pad to provide the initial heat
for vaporization of the air-fuel mixture.

Filtered air for use in automatic choke is heat-
ed in a heat chamber at the crossover passage
of the intake manifold. This air is drawn from the
air cleaner through the air inlet tube, and is di-
rected to the automatic choke through the air
outlet tube.

The cast iron exhaust manifolds are the con-
ventional runner type. The hot and cold air in-
take shroud is mounted on the right exhaust
manifold. Two engine lifting brackets are incor-
porated with the exhaust manifolds.

CYLINDER HEADS

Cylinder head assembilies have rail type rock-
er arms individually mounted on threaded studs.
Combustion chambers are cast in an advanced
wedge (quench) design with more rounded con-
tours. Valves are canted at angles so their
heads will conform to these contours. Intake and
exhaust ports are round in cross section. The
valve arrangement from front to rear is E-i-E-I-E-
I-E-1 for the left cylinder head, and I-E-I-E-|-E-I-E
for the right cylinder head.

The cylinder head gasket used on all marine
engines is the composition-type with a stainless
steel core and should be installed dry, that is,
without any sealer.

CYLINDER BLOCK

The cast iron cylinder block has five main
bearings. All oil passages are closed with pipe
plugs. Main bearings are of intermediate copper-
lead material with an oil groove only in the upper
half. Crankshaft end thrust is controlled by the
flanges of the center main bearing.

Cylinders are numbered from front to rear with
1 through 4 on the right bank and 5 through 8 on
the left bank. Each slipper skirt autothermic
piston has two compression rings and an oil
control ring. The upper compression ring has a
moly-filled groove and the lower compression
fing has a scraper groove. The oil control ring
assembly consists of a stainless steel expander
spacer separating chrome-plated steel rails.
Pressed-in piston pins and strap-type caps with .
overplated copper-lead alloy bearings are used
with the connecting rods.

All 460 marine engines are available in either
standard or reverse rotation, except for the “Ski
Boat.” The 460 Ski Boat engine is standard rota-
tion only. The firing order is different between
reverse and standard rotation. Standard rotation
is 1-5-4-2-6-3-7-8. Reverse rotation is
1-8-7-3-6-2-4-5. The crankshaft is precision cast,
nodular alloy and has five main bearings.

Two crankshaft assemblies are used on ma-
rine engines depending upon whether the en-
gine is standard or reverse rotation. The knurling
must throw oil toward the slinger.

A two-piece split lip-type rear oil seal is used
for service on marine engines. They are color
coded, yellow for use with a standard rotation
crankshaft and red for use with a reverse rota-
tion crankshaft.

The 460 engines have cast pistons with the
notch, for assembly.

The cylinder front cover is die cast aluminum.
The standard marine 460 engines use a cast
iron front cover while the ""Ski Boat” engines use
the aluminum front cover. Mounted on it are the
water pump (all marine engines except the 460
“Ski Boat” engine use a marine bi-rotational
water pump with a stainiess steel external by-
pass tube, left hand water inlet, and no heater
inlet. The “Ski Boat” engine uses a standard au-
tomotive water pump) with bonded ceramic seal
contact face. The oil pump is mounted at the
lower ieft front of the block and is driven by the
distributor through an intermediate 5/16 inch hex
driveshaft.
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DESCRIPTION AND OPERATION (Continued)

VALVE TRAIN

The camshaft is supported by five bearings
pressed into the block. It is driven at one-half
crankshaft speed by the timing chain and
sprockets. The camshaft sprocket is positioned
by a dowel in the forward face of the front
camshaft bearing journal. Camshaft end play is
controlled by a thrust plate attached to the front
of the cylinder block. An eccentric cam for fuel
pump actuation is attached to the front face of
the sprocket. A helical accessory drive gear is
machined in the camshaft directly behind the
front journal to drive the distributor and oil pump.
(There are two camshafts available for the 460

. marine engines depending upon whether the en-
gine is standard rotation or reverse rotation.)

Hydraulic valve lifters ride directly on the
camshaft lobes and transmit the thrust of the
lobes to the push rods which actuate the valve
train.

When a valve is closed, the related push rod
is in its lowest position and the liftér assembly is
on the base circie of the cam lobe. The valve
lifter plunger spring expands, forcing the plunger
upward. This force is transmitted to the rocker
arm through the push rod, causing solid contact
between the valve end of the rocker arm and the

- valve stem.

As the valve lifter plunger spring expands to
move the plunger upward, the volume of the
compression chamber in the bottom of the lifter
body is increased. Qil, supplied at full lubrication
system pressure through the oil gallery pas-
sages in the cylinder block unseats the disc type
check valve in the bottom of the lifter and enters
the compression chamber to fill the increased
volume. The check valve closes when the cham-
ber is filled.

As the camshatt rotates, the lifter body is rais-
ed by the cam lobe. The oil in the compression
chamber, being incompressibie, acts as a solid
member and transfers the lifting force to the
plunger and push rod. Because of the load im-

posed on the plunger by the push rod, the oil in
the compression chamber is subjected to in-
creased pressure. This causes a slight leakage
out of the chamber past the walis of the plunger.
The leakage flow is known as the calibrated
leak-down rate and is controlled by precise
matching of valve body and plunger during origi-
nal assembly of the valve lifter. Consequently,
individual hydraulic valve lifter components are
not interchangeable.

When the high point of the cam rotates past

‘the foot of the valve lifier body, the lifter is forced

downward by the push rod as the valve (intake
or exhaust) returns to its seat in the cylinder
head. This reduces the force on the lifter plunger
and altows the plunger to be raised once again
by the plunger spring. Engine oil is forced into
the compression chamber to replace that which
leaked out, priming the lifter for its next operat-
ing cycle.

Hydraulic force and plunger spring action in
the valve lifter take up all clearances in the valve
train mechanism to maintain zero vaive lash.

The push rods are tubular steel with ball ends.
Each push rod receives oil from a disc-type
metering valve in the push rod cup at the top of
the valve iifter. The oil enters and leaves the
push rod through holes in both bali ends to inde-
pendently lubricate each rocker arm.

The rocker arms each have a hole in their
push rod end for lubrication. Each rocker arm is
pedestal mounted. The rocker arm pivots on a
spherical fulcrum. A bolt retains the rocker arm
and fulcrum on the head.

intake and exhaust valves are of forged alloy
steel with chrome plated stems. Both intake and
exhaust valves are the free turning type. Be-
cause the valves are canted, they open oblig-
uely into the combustion chambers, in the
direction of gas flow, to improve engine
breathing. Pockets are cast in the piston heads
to provide clearance at top dead center for full
valve opening.
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DESCRIPTION AND OPERATION (Continued)

LUBRICATION SYSTEM

Qil from the bottom of the sump in the front of
the oil pan is drawn into the oil pump through the
pump inlet tube and screen assembly. The
positive displacement rotor type oil pump is
driven by an intermediate drive shaft from the
distributor. The pump forces the oil through the
engine’s lubrication system. A spring-loaded re-
lief valve in the pump iimits the maximum pump
output pressure, returning any excess oil flow to
the intake side of the pump.

The pressurized oil flow from the pump
passes through a Motorcratft full-flow oil fitter be-
fore it enters the engine lubrication galleries. A
relief valve in the filter permits oil to bypass the
filter if the high capacity element becomes
clogged.

From the filter, the oil flows through a passage
to the right main oil gallery. Before reaching the
right main oil gallery, some oil is diverted into a
narrower vertical cross passage leading up to
the No. 1 camshaft bearing and down to the No.
1 main bearing. Oit from the top of the cross pas-
sage flows through the oil hole in the camshaft
bearing to lubricate the bearing surfaces. Some
oil is conveyed through a groove in the bearing
to a passage that lubricates the distributor shaft
pilot bearing. The rest of the oil is squeezed out
between the front and rear edges of the
camshaft bearing and journal. Oil from the front
of the bearing is directed through slots in the
hub of the camshaft sprocket and drips onto the
timing chain and fuel pump eccentric cam for lu-
brication. It then drains into the forward end of
the oil pan.

Qil in the right main oil gallery is routed to the
main bearings, the hydraulic valve litters for the
right cylinder bank of the engine, and through a
crossover passage to the left main oil gallery
which supplies the hydraulic valve lifters for the

left cylinder bank of the engine. A passage at

the rear of the right main oil gallery leads to the
sending unit for the low oil pressure warning
light on the instrument panel,

Qil passages are drilled in the cylinder block
from each main bearing to the camshaft bearing
above it. After lubricating the camshaft bearings,
the oil drains into the oil pan.

In addition to supplying oil for the camshaft
bearings, the main bearing lubrication system
also lubricates the connecting rod bearings
through grooves in the upper halves of the main
bearings and passages drilled in the crankshaft.

ON SK! BOAT ENGINES ONLY:

The level of the engine oil in the crankcase is
indicated on a dipstick inserted in a tube extend-
ing downward and slightly rearward from the top
right side of the cylinder front cover. The lower
portion of the dipstick enters the surface of the
oil supply near the right front corner of the oil
pan.

ON STANDARD MARINE, INDUSTRIAL,
AND IRRIGATION ENGINES:

The dipstick and tube are mounted on the
right hand side of the engine and extends into
the oil pan.

—

- OO0 T
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AS504-1A

OIL (ENGINE) — HEALTH WARNING

THE AMERICAN PETROLEUM INSTITUTE
(API1) HAS ANNOUNCED THAT CONTINUOUS
CONTACT WITH USED MOTOR OIL HAS
CAUSED SKIN CANCER IN LABORATORY
MICE. THE EFFECTS OF USED MOTOR OIL
ON HUMANS HAS NOT BEEN ESTAB-
LISHED. IT 1S RECOMMENDED, HOWEVER,

THAT AS A PRECAUTIONARY MEASURE,
HUMANS PROTECT THEIR SKIN BY WASH-
ING WITH SOAP AND WATER AFTER COM-
ING IN CONTACT WITH USED MOTOR OIL.

Ford Motor Company will be adding warnings
to its oil cans. This warning does not apply to
fresh motor oil.
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DESCRIPTION AND OPERATION (Continued)

POSITIVE CRANKCASE VENTILATION
SYSTEM

The 460 V-8 engine has a closed type,
positive ventilation system. This system draws
blow-by vapors from the crankcase and dis-
charges them into the intake manifold to be
burned in the combustion chambers of the en-
gine. The closed positive crankcase ventilation
system also prevents the discharge of any
crankcase fumes to the atmosphere, as an air
pollution control measure.

Clean ventilating air, taken from the air clean-
er, fiows through a hose to the oil filler cap on
the front of the valve rocker arm cover. The oil
filler cap is sealed at the filler opening to prevent
the entrance of atmospheric air.

From the oi! filler cap, the air enters the rocker
arm chamber. Then it moves down past the
push rods into the crankcase. The ventilating air
then flows to the rear of the crankcase and up to
the rear section of the vaive rocker arm cover,
sweeping any combustion by-product fumes
along with it. The vapor-laden air enters a
spring-loaded regulator valve, which regulates
the amount of airflow to meet changing operat-
ing conditions. The air is then drawn to the in-
take manifold through the crankcase vent hose.

The regulator valve operates by sensing in-
take manifold vacuum through the crankcase

vent hose. At idle, intake manifold vacuum is
high, overcoming the pressure of the valve
spring. The valve moves to the low-speed oper-
ation position where only a minimum of ventilat-
ing airflow passes out of the valve. As manifold
vacuum decreases with an increase in engine
speed and/or power output, the spring forces the
pin to the full open position to increase the flow
of ventilating air.
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DIAGNOSIS AND TESTING

CAMSHAFT LOBE LIFT

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

1. Remove the air cleaner. Remove valve rock-
er arm cover.

2. Remove the valve rocker arm shaft assem-
biy(ies) and install a solid, tappet-type push
rod in the push rod bore of the camshaft
lobe to be checked or use the adapter for
ball end push rods.

3. Make sure the push rod is in the valve lifter
socket. Install a dial indicator so that the ac-
tuating point of the indicator is in the push
rod socket (or the indicator ball socket
adapter is on the end of the push rod) and in
the same plane as the push rod movement.

4. Connect an auxiliary starter switch in the
starting circuit. Crank the engine with the ig-
nition switch OFF. Bump the crankshaft over
until the tappet or lifter is on the base circle
of the camshaft lobe. At this point, the push
rod will be in its lowest position.

5. Zero the dial indicator. Continue to rotate
the crankshaft slowly until the push rod is in
the fully raised position.

6. Compare the total lift recorded on the indica-
tor with specifications.

7. To check the accuracy of the original indica-
tor reading, continue to rotate the crankshaft
until the indicator reads zero. If the lift on
any lobe is below specified wear limits,
the camshaft and the valve lifters operat-
ing on the worn lobe(s) must be
replaced.

DIAL INDICATOR

8. Remove the dial indicator and auxifiary start-
er switch.

9. Install the rocker arm shaft assembly as de-
tailed under Removal and installation.

10. Install the valve rocker arm cover and the air
cleaner.

CUP SHAPED
ADAPTER
TOOL-6565-AB
(USE WITH BALL-
END PUSH RODS)

DIAL INDICATOR
D78P-4201-G

BE SURE TO PLACE
INDICATOR TIP
IN CENTER OF
PUSH ROD SOCKET

BRACKETRY )
D78P-4201-F ‘
%
SOLID TAPPET TYPE ’/ Lg

PUSH ROD AN D AT0080-1A
T ™~ I

COMPRESSION TEST

COMPRESSION GAUGE CHECK

1. Be sure the crankcase oil is of the correct
viscosity and make sure that the battery is
properly charged. Operate the engine for a
minimum of 30 minutes at 1200 rpm, or until
the engine is at normal operating tem-
perature. Turn the ignition switch off; then
remove all the spark plugs.

2. Set the carburetor throttle plates in the wide
open position.

3. Install a compression gauge in No. 1
cylinder.

4, Install an auxiliary starter switch in the start-
ing circuit. Using the auxiliary starter switch,
crank the engine (with the ignition switch
OFF) at least five compression strokes and
record the highest reading. Note the approx-
imate number of compression strokes re-
quired to obtain the highest reading.

5. Repeat the test on each cylinder as was re-
quired to obtain the highest reading on the
No. 1 cylinder.
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DIAGNOSIS AND TESTING (Continued)

TEST CONCLUSION

The indicated compression pressures are con-
sidered normal if the lowest reading cylinder is
within 75% of the highest. Refer to the following
example.

Seventy-five percent of 140, the highest cylin-
der reading, is 105. Therefore, cylinder No. 7
being less than 75% of cylinder No. 3 indicates
an improperly seated valve or wom or broken
piston rings.

If one or more cylinders read low, squirt ap-
proximately one (1) tablespoon of engine oil on
top of the pistons in the low reading cylinders.
Repeat compression pressure check on these
cylinders.

1. if compression improves considerably, the
piston rings are at fault.

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

3. If two adjacent cylinders indicate low com-
pression pressures and squirting il on the
pistons does not increase the compression,
the cause may be a cylinder head gasket
leak between the cylinders. Engine oil and/
or coolant in the cylinder could result from
this problem.

It is recommended that the following quick ref-

~erence chart be used when checking cylinder

compression pressures. The chart has been cal-
culated so that the lowest reading number is
75% of the highest reading.

EXAMPLE

After checking the compression pressures in
all cylinders, it was found that the highest read-
ing obtained was 196 psi. The lowest pressure
reading was 155 psi. The engine is within speci-
fications and the compression is considered
satisfactory.

Maximum Minimum Maximum Minimum Maximum Minimum
PSI PSI1 PSI PSI PSI PSt
134 101 174 131 214 160
136 102 176 132 216 162
138 104 178 133 218 163
140 105 180 135 220 165
142 107 182 136 222 166
144 108 184 138 224 168
146 110 186 140 226 169
148 111 188 141 228 171
150 113 190 142 230 172
152 114 192 144 232 174
154 115 194 145 234 175
156 117 196 147 238 177
158 118 198 148 238 178
160 120 200 150 240 180
162 121 202 151 242 181
164 123 204 153 244 183
166 124 206 154 246 184
168 126 208 156 248 186
170 127 210 157 250 187
172 129 212 158

CA1005-A
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HYDRAULIC VALVE LIFTER

Dirt, deposits of gum and varnish and air bub-
bies in.the lubricating oil can cause hydraulic
valve lifter failure or malfunction.

Dirt, gum and varnish can keep a check
valve from seating and cause a loss of
hydraulic pressure. An open valve disc will
cause the plunger to force oil back into the valve
lifter reservoir during the time the push rod is
being lifted to force the valve from its seat.

Air bubbles in the lubricating system can be
caused by too much oil in the system or too low
an oil level. Air may also be drawn into the lubri-
cating system through an opening in a damaged
oil pick-up tube. Air in the hydraulic system can
cause a loss of hydraulic pressure.

Assembled valve lifters can be tested with
Tool 6500-E to check the leak-down rate. The
leak-down rate specification is the time in sec-
onds for the plunger to move the length of its
travel while under a 50 Ib. load. Test the valve
lifters as follows:

1. Disassemble and clean the lifter to remove
all traces of engine oil. Lifters cannot be
checked with engine oil in them. Only the
testing fluid can be used.

2. Place the valve lifter in the tester with the
plunger facing upward. Pour hydraulic tester
fluid into the cup to a level that will cover the
valve lifter assembly. The fluid can be pur-
chased from the manufacturer of the tester.
Do not use kerosene, for it will not provide
an accurate test.

3. Place a 5/16 inch sieel ball in the plunger
cup.

4. Adjust the length of the ram so that the
pointer is 1/16 inch below the starting mark
when the ram contacts the valve lifter plung-
er to facilitate timing as the pointer passes
the start timing mark.

Use the center mark on the pointer scale as
the stop timing point instead of the original stop
timing mark at the top of the scale.

5. Work the valve lifter plunger up and down
until the lifter fills with fluid and all traces of
air bubbles have disappeared.

6. Allow the ram and weight to force the valve
lifter plunger downward. Measure the exact
time it takes for the pointer to travel from the
start timing to the stop timing marks on the
tester.

7. A valve lifter that is satisfactory must have a
leak-down rate (time in seconds) within the
minimum and maximum limits specified.

8. If the valve lifter is not within specifications,
replace it with a new lifter. It is not neces-
sary to test a new lifter before installing it in
the engine.

HYDRAULIC
TAPPET
LEAKDOWN

TESTER
TOOL
6500-E

A9223-18

——

ADJUSTING NUT
/ HYDRAULIC TAPPET

LEAKDOWN TESTER
[TODL - 6500-E)

A9250-1A
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DIAGNOSIS AND TESTING (Continued)

POSITIVE CLOSED-TYPE VENTILATION
SYSTEM

A malfunctioning closed crankcase ventilation
system may be indicated by loping or rough en-
gine idle. Do not attempt to compensate for this
idle condition by disconnecting the crankcase
ventilation system and making carburetor adjust-
ments. The removat of the crankcase ventila-
tion system from the engine will adversely
affect the fuel economy and engine ventila-
tion with resuitant shortening of engine life.
To determine whether the loping or rough idle
condition is caused by a malfunctioning crank-
case ventilation system, perform the following
test.

CRANKCASE VENTILATION REGULATOR
VALVE TEST

Install a known good regulator valve {PCV) in
the crankcase ventilation system:.

Start the engine and compare the engine idle
condition to the prior idle condition.

If the idie condition is found to be satisfactory,
use the new regulator valve and clean the
hoses, fittings, etc.

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

CRANKSHAFT END PLAY

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

2. Install a dial indicator so that the contact
point rests against the crankshaft flange and
the indicator axis is parallel to the crankshaft
axis.

3. Zero the dial indicator. Push the crankshaft
forward and note the reading on the dial.

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

DIAL INDICATOR

DIAL
INDICATOR
BRACKETRY
D78P-4201-F

D78P-4201.G / A9621-1A

FLYWHEEL FACE RUNOUT

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

If the clutch face runout exceeds specifica-
tions, remove the fiywheel and cheek for burrs

between the flywheel and the face of the crank-
shaft mounting flange. If no burrs exist, check
the runout of the crankshaft mounting flange.
Replace the flywheel or machine the crankshaft-
flywheel mounting face sufficiently to true up the
surface if the mounting flange runout exceeds
specifications.
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DIAGNOSIS AND TESTING (Continued)

CAMSHAFT END PLAY

Prying against the aluminum-nylon camshaft
sprocket, with the valve train load on the
camshaft, can break or damage the sprocket.
Therefore, the rocker arm adjusting nuts must
be backed oif, or the rocker arm and shaft as-
sembly must be loosened sufficiently to free the
camshaft. After checking the camshatft end play,
adjust the valve clearance.

Push the camshaft toward the rear of the en-
gine. Install a dial indicator so that the indicator
point is on the camshaft sprocket attaching
screw. Zero the dial indicator. Position a large
screwdriver between the camshaft gear and the
block. Pull the camshaft forward and release it.
Compare the dial indicator reading with
specifications.

If the end play is excessive, check the spacer
for correct installation before it is removed. if the
spacer is correctly installed, replace the thrust
plate.

Remove the dial indicator.

DIAL INDICATOR
TOOL 4201-C

A2988-C

TIMING CHAIN DEFLECTION

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

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

3. Rotate the crankshaft in the opposite direc-
tion to take up the slack on the right of the
chain. Force the left side of the chain out
with the fingers and measure the distance
between the reference point and the chain.
The deflection is the difference between the
two measurements.

If the deflection exceeds specifications, re-
place the timing chain and sprockets.

REFERENCE POINT




1-12 BASIC ENGINE 1-12
m

CLEANING AND INSPECTION

The cleaning and inspection procedures are
for a complete engine overhaul; therefore, for
partial engine overhaul or parts replacement, fol-
low the pertinent cleaning or inspection
procedure,

INTAKE MANIFOLD

Cleaning

Remove all gasket material from the ma-
chined surfaces of the manifold. Clean the
manifold in a suitable solvent and dry it with
compressed air.

Inspection

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

EXHAUST MANIFOLDS

Cleaning

Remove ail gasket material from the
manifolds.

inspection

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

inspect the manifolds for cracks, damaged
gasket surfaces, or other defects that would
make them unfit for further service.
VALVE ROCKER ARM
Cleaning

Clean all the parts thoroughly. Make sure all
oil passages are open.

Make sure the oil passage in the push rod end
of the rocker arm is open.

WITH BRACKETRY

Inspection

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

PUSH RODS
Cleaning

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

inspection

Check the ends of the push rods for nicks,
grooves, roughness or excessive wear. Make
sure the oil passage in the push rod is open and
clean.

The push rods can be visually checked for
straightness while they are instalied in the en-
gine by rotating them with the valve closed.
They also can be checked with a dial indicator.

If the push rod is visibly bent, it should be
replaced.

DIAL HOLDING FIXTURE
INDICATOR

TOOL-4201-C
PUSH ROD

A9623-1A
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CLEANING AND INSPECTION (Continued)

CYLINDER HEADS
Cleaning

With the valves installed to protect the
valve seats, remove deposits from the com-
bustion chambers and valve heads with a
scraper and a wire brush. Be careful not to
damage the cylinder head gasket surface.
After the valves are removed, clean the valve
guide bores with a valve guide cleaning tool.
Use cleaning solvent to remove dirt, grease and

other deposits. Clean all bolt holes. Remove all -

deposits from the valves with a fine wire brush
or buffing wheel.

Inspection

Check the cylinder head for_cracks and in-
spect the gasket surface for burrs and nicks.
Replace the head if it is cracked.

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

When a cylinder head is removed because of
gasket leaks, check the flatness of the cylinder
head gasket surface for conformance to specifi-
cations. If necessary to refinish the cylinder
head gasket surface, do not plane or grind off
more than 0.254mm (0.010 inch).

STRAIGHT EDGE
ROTUNDA MODEL
01400313

(T} 3 CHECK DIAGONALLY

() CHECK ACROSS CENTER A2895.18

Check the valve seat runout with an accurate
gauge. Follow the instructions of the gauge
manufacturer. If the runout exceeds the wear
limit, reface the valve and valve seat. Measure
the valve seat width. Reface any valve seat
whose width is not within specifications.

Inspect the valve face and the edge of the
valve head for pits, grooves, scores or other

VALVE SEAT
RUNQUT GAUGE
D81P-6002-E

A9624-1A

damage. Inspect the stem for a bent condition
and the end of the valve head for pits, grooves,
scores or other wear. Inspect the stem for a bent
condition and the end of the stem for grooves or
scores. Check the valve head for signs of burn-
ing, erosion, warpage and cracking. Minor pits,
grooves, efc., may be removed. Discard valves
that are severely damaged. Do not discard so-
dium-cooled valves with other scrap metal in
scrap bins. If a sodium-cooled valve is acci-
dentally broken and the sodium exposed, it
will react violently upon contact with water
resulting in fire and explosion due to chem-
ical action. Therefore, these valves should be
handled with care and disposed of by being
buried in the ground in an area not subjected
to excavation.

Inspect the valve spring, valve spring re-
tainers, locks and sleeves for wear or damage.
Discard any visually damaged parts.

Check the valve stem to valve guide clear-
ance of each valve in its respective valve guide
with the tool shown or its equivalent. Use a flat
end indicator point.
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CLEANING AND INSPECTION (Continued)

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

DIAL INDICATOR
D78P-4201-G

DIAL
VALVE STEM INDICATOR
CLEARANCE TOOL g;‘g;’:ggf:
T65T-6505-H A9YE25-1A,

Position the dial indicator with its flat tip
against the center portion of the tool’s spherical
section at approximately 90 degrees to the valve
stem axis. Move the tool back and forth in line
with the indicator stem. Take a reading on the
dial indicator without removing the tool from the
valve guide upper surface. Divide the reading by
two, the division factor for the tool.

Check the springs for proper pressure at the
specified spring lengths (Tool 6513-DD). Weak
valve springs cause poor engine performance.
Replace any spring not within specifications.

Check each spring for squareness using a
steel square and a flat surface. Stand the spring
and square on end on the flat surface. Slide the

spring up to the square. Revolve the spring
slowly and observe the space between the top
coil of the spring and the square. The out-of-
square limits are 5/64 inch.

Foliow the same procedure to check new
valve springs before installation. Make certain
the proper spring {color coded) is installed.

APPLY TORQUE UNTIL
CLICK 1S HEARD, READ
TORQUE WRENCH AND
MULTIPLY READING
BY TWO

VALVE SPRING
TESTER
TOQL-6513-DD

VALVE
SPRING
6513

SET KNOB TO
COMPRESSED
LENGTH OF

SPRING
A9077-1B
.
= CHECK
- SPECIFICATION
x)
F >
-~ :— —J
CLOSED
COIL END -
DOWNWARD A9248-1A
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CLEANING AND INSPECTION (Continued)
HYDRAULIC VALVE LIFTERS Inspection

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

Cleaning

Thoroughly clean all the parts in cieaning sol-
vent and wipe them with a clean, lint-free cloth.

Inspection

Inspect the parts and discard the entire lifter
assembly if any part shows pitting, scoring, gall-
ing or evidence of non-rotation. Replace the en-
tire assembly if the plunger is not free in the
body. The plunger should drop to the bottom of
the body by its own weight when assembled dry.

Assemble the lifter assembly and check for
freeness of operation by pressing down on the
push rod cup. The lifters can also be checked
with a hydraulic tester to test the leak-down rate.
Foliow the instructions of the test unit
manufacturer.

CRANKSHAFT VIBRATION DAMPER
AND SPACER

Cleaning

Clean the oil seal contact surface on the
crankshaft damper or spacer with solvent to re-
move any corrosion, sludge or varnish deposits.
Excess deposits that are not readily removed
with solvent may be removed with crocus cloth.
Use crocus cioth to remove any sharp edges,
burrs or other imperfections which might
damage the oil seal during installation or cause
premature seal wear. Do not use crocus cloth
to the extent that the seal surface becomes
polished. A finely polished surface may pro-
duce poor sealing or cause premature seal
wear.

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

TIMING CHAIN AND SPROCKETS
Cleaning

Clean all parts in soivent and dry them with
compressed air.

Lubricate the timing chain with engine oil be-
fore installing it on the engine.

Inspection

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

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

CAMSHAFT
Cleaning and Inspection

Clean the camshaft in solvent and wipe it dry.
Inspect the camshaft lobes for scoring and signs
of abnormal wear. Lobe wear characteristics
may result in pitting in the generai area of the
lobe toe. This pitting is not detrimentali to the op-
eration of the camnshaft; therefore, the camshaft
should not be replaced uniess the lobe lift loss
has exceeded 0.005 inch.

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

Check the distributor drive gear for broken or
chipped teeth. Replace the camshaft if this con-
dition exists.
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CLEANING AND INSPECTION (Continued)

CRANKSHAFT
Cleaning

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

Inspection

Inspect the main and connecting rod journals
for cracks, scratches, grooves or scores. inspect
the crankshaft oil seal surface for nicks, sharp
edges or burrs that might damage the oil seal
during installation or cause premature seal wear.

A V5 B=—VERTICAL TAPER
C VS D=— HORIZONTAL TAPER
A VS C AND B VS D— QUT-OF-ROUND

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

Measure the diameter of each journal in at
least four places to determine an out-of-round,
taper or undersize condition. »

Check the fit of the clutch pilot bushing in the
bore of the crankshaft. The bushing is pressed
into the crankshaft and should not be loose. In-
spect the inner surface of the bushing for wear
or a bell-mouth condition. Check the 1D of the
bushing. Replace the bushing if it is worn or
damagded or the ID is not within specifications.

Inspect the pilot bearing (ball bearing) when
s0 equipped, for roughness, evidence of over-
heating or loss of lubricant. Replace it if any of
these conditions are found.

&3 FLYWHEEL I

FLYWHEEL
Inspection

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

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

With the flywheel installed on the crankshatt,
check the flywheel face runout, following the
procedure under Diagnosis and Testing.
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CLEANING AND INSPECTION (Continued)

CONNECTING RODS
Cleaning

Remove the bearings from the rod and cap.
Identify the bearings if they are to be used
again. Clean the connecting rod in soivent, in-
cluding the rod bore and the back of the inserts.
Do not use a caustic ¢cleaning solution. Blow
out all passages with compressed air.

Inspection

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

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

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

Twisted connecting rods will not create an
easily identifiable wear pattern, but badly twisted
rods will disturb the action of the entire piston,
rings, and connecting rod assembly and may be
the cause of excessive oil consumption.

Inspect the connecting rods for signs of frac-
tures and the bearing bores for out-of-round and
taper. If the bore exceeds the recommended lim-
its and/or if the connecting rod is fractured, it
should be replaced. Check the ID of the con-
necting rod piston pin bore. If the pin bore in the
connecting rod is larger than specifications, in-
stall a 0.002 inch oversize piston pin. First, prefit
the oversize piston pin to the piston pin bore by
reaming or honing the piston. Then, assemble
the piston, piston pin and connecting rod follow-
ing the procedures for assembly. It is not nec-
essary to ream or hone the pin bore in the
connecting rod. Replace damaged connect-
ing rod nuts and bolts. Check the connecting
rods for bend or twist on a suitable align-
ment fixture. Follow the instructions of the
fixture manufacturer. If the bend and/or twist
exceeds specifications, the connecting rod
must be straightened or replaced.

PISTONS, PINS AND RINGS
Cleaning

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

Clean the ring grooves with a ring groove
cleaner. Make sure the oil ring slots (or holes)
are clean.

RING GROOVE
CLEANER
{TOOL - D81L-6002-D)

A9402-1A
Inspection

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

Spongy, eroded areas near the edge of the
top of the piston are usually caused by detona-
tion or pre-ignition. A shiny surface on the thrust
surface of the piston, offset from the centerline
between the piston pin holes, can be caused by
a bent connecting rod. Replace pistons that

- show signs of excessive wear, wavy fing lands

or fractures or damage from detonation or pre-
ignition.

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

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

Chgck the OD of the piston pin and the ID of
ﬂ'_le pin bore in the piston. Replace any piston
pm or piston that is not within specifications.

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

1-17
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CLEANING AND INSPECTION (Continued)

MAIN AND CONNECTING ROD
BEARINGS

Cleaning

Clean the bearing inserts and caps thoroughly
in solvent, and dry them with compressed air.
Do not scrape gum or varnish deposits from
the bearing shells.

Inspection

Inspect each bearing carefully. Bearings that
have a scored, chipped, or worn surface should

DIRT

SCRATCHES IMBEDDED
INTO
SCRATCHED BEARING
BY DIRY MATERIAL

OVERLAY GONE
FROM ENTIRE SURFACE

TAPERED JOURNAL

be replaced. Typical examples of unsatisfaciory
bearings and their causes are shown in the ex-
ample. The copper-lead bearing base may be
visible through the bearing overlay. This does
not mean that the bearing is worn. It is not nec-
essary to replace the bearing if the bearing
clearance is within recommended limits. Check
the clearance of bearings that appear to be sat-
isfactory with Plastigage as detailed under Main
and Connecting Rod Bearings.

BRIGHT (POLISHED}

OVERLAY SECTIONS
WIPED OUT
LACK OF OIL IMPROPER SEATING

CRATERS OR POCKETS

RADIUS RIDE

RADIUS RIDE FATIGUE FAILURE
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CLEANING AND INSPECTION (Continued)

CYLINDER BLOCK
Cleaning

After any cylinder bore repair operation, such
as honing or deglazing, clean the bore(s) with
soap or detergent and water. Then, thoroughly
rinse the bore(s) with clean water to remove the
soap or detergent, and wipe the bore(s) dry with
a clean, lint-free cioth. Finally, wipe the bore{s)
with a clean cloth dipped in engine oil. If these
procedures are not followed, rusting of the cylin-
der bore{s) may occur.

If the engine is disassembled, thoroughiy
clean the block with solvent. Remove old gasket
material from all machined surfaces. Remove all
pipe plugs that seal cil passages; then clean out
all the passages. Blow out all passages, bolt
holes, efc., with compressed air. Make sure the
threads in the cylinder head bolt holes are ciean.
Dirt in the threads may cause binding and result
in a false torque reading. Use a tap to true up
threads and to remove any deposits. Thoroughly
clean the grooves in the crankshaft bearings and
bearing retainers.

Inspection

After the block has been thoroughly cleaned,
check it for cracks. Minute cracks not visibie to
the naked eye may be detected by coating the
suspected area with a mixture of 25% kerosene
and 75% light engine oil. Wipe the part dry and
immediately apply a coating of zinc oxide dis-
solved in wood alcohol. If cracks are present,
the coating will become discolored at the defec-
tive area. Replace the block if it is cracked.

Check all machined gasket surfaces for burrs,
nicks, scratches and scores. Remove minor im-
perfections with an oil stone.

Replace all expansion-type plugs that show
evidence of leakage.

Inspect the cylinder walls for scoring, rough-
ness, or other signs of wear. Check the cylinder
bore for out-of-round and taper. Measure the
bore with an accurate bore gauge following the
instructions of the manufacturer. Measure the di-
ameter of each cylinder bore at the top, middle
and bottom with the gauge placed at right angles
and parallel to the centerline of the engine. Use
only the measurements obtained at 90 de-
grees to the engine centerline when calculat-
ing the piston to cylinder bore clearance.

Refinish cylinders that are deeply scored and/
or when out-of-round and/or taper exceed the
wear limits. If the cylinder walls have minor sur-
face imperfections, but the out-of-round and
taper are within limits, it may be possible to re-
move the imperfections by honing the cylinder
walls and installing new service piston rings
providing the piston clearance Is within specified
limits.

A

B @ g CENTERLINE OF

CRANKSHAFT

A

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

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

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

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

Taper: Equals difference between “A’” top and “A" bottom.

OQut-of-Round: Equals difference between “A” and "B" when measured
at the center of piston travel.

Refer to Specification tables at end of each engine section.
A4165-1G

OIL PAN
Cleaning

Scrape any dirt or metal particles from the in-
side of the pan. Scrape all old gasket material
from the gasket surface. Wash the pan in a sol-
vent and dry it thoroughly. Be sure all foreign
particles are removed from below the baffie
plate.

Inspection

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

Inspect for damage (uneven surface) at the
bolt holes caused by over-torquing the bolts.
Straighten surfaces as required. Repair any
damage, or replace the pan if repairs cannot be
made satisfactorily.
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CLEANING AND INSPECTION (Continued)

OIL PUMP
Cleaning

Wash all parts in a solvent and dry them thor-
oughly with compressed air. Use a brush to
clean the inside of the pump housing and the
pressure relief valve chamber. Be sure all dirt
and metal particles are removed.

Inspection

Refer to the specifications for clearances and
wear limits.

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

Check the mating surface of the pump cover
for wear. If the cover mating surface is worn,
scored or grooved, replace the cover.

Measure the outer race to housing clearance.
Then check the clearance between the outer
race and the rotor lobes.

With the rotor assembly installed in the hous-
ing, place a straight edge over the rotor assem-
bly and the housing. Measure the clearance
(rotor end play) between the straight edge and
the rotor and outer race. The outer race, shaft
and rotor are replaceable only as an assem-
bly. Check the drive shaft to housing bearing
clearance by measuring the OD of the shaft and
the ID of the housing bearing. inspect the relief
valve spring for a collapsed or worn condition.
Check the relief valve spring tension. If the
spring tension is not within specifications and/or
the spring is worn or damaged, replace the
spring. Check the relief vaive piston for scores
and free operation in the bore.

AN26-C

STRAIGHT EDGE

FEELER GAUGE

POSITIVE CLOSED-TYPE CRANKCASE
VENTILATION SYSTEM

Cleaning

Do not attempt to clean the c¢rankcase
ventilation regulator valve; it should be re-
placed at the specified maintenance interval.
The oil filler cap and oil separator should be
cleaned at the proper maintenance interval. Re-

move the cap and the oil separator and wash
them in a low-volatility, petroleum-base solvent.
Shake the cap dry and install them. Clean the
crankcase ventilation systern connection(s) on
the intake manifold by probing with a flexible
wire or bottle brush. Clean the hoses, fittings,
tubes and associated hardware with a low-vol-
atility, petroleum-base solvent and dry with com-
pressed air.
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OVERHAUL

CYLINDER HEAD

Replace the head if it is cracked. Do not
plane or grind more than 0.254mm (0.010
inch) from the cylinder head gasket surface.
Remove all burrs or scratches with an oil stone.

REAMING VALVE GUIDES

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

When going from a standard size valve to an
oversize valve always use the reamer in se-
quence. Always reface the valve seat after the
valve guide has been reamed, and use a suit-
able scraper to break the sharp corner (ID) at
the top of the valve guide.

i | [}
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BREAK SHARP CORNER

A8197-B

REFACING VALVE SEATS

Refacing the valve seat should be closely co-
ordinated with the refacing of the valve face so
that the finished seat and vaive face will be con-
centric and the specified interference fit will be
maintained. This is important so that the valve
and seat will have a compression-tight fit. Be
sure that the refacer grinding wheels are prop-
erly dressed.

D

Grind the valve seats of all engines to a true
45 degree angle. Remove only enough stock to
clean up pits and grooves or to correct the valve
seat runout. After the seat has been refaced,
use a seat width scale or a machinist scale to
measure the seat width. Narrow the seat, if nec-
essary, to bring it within specifications, and cen-
ter it on the valve face.

if the valve seat width exceeds the maximum
limit, remove enough stock from the top edge
and/or bottom edge of the seat to reduce the
width to specifications, and center.

On the vaive seats of all engines, use a 60
degree angle grinding wheel to remove stock
from the bottom of the seats (raise the seats)
and use a 30 degree angle wheel to remove
stock from the top of the seats (lower the seats).

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

A

TO REMOVE STOCK
FROM TOP OF SEAT,
USE 30° WHEEL

RN

45°

AN

VALVE SEAT
WIDTH

SEAT WIDTH SCALE

~

AB367-A

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

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

REFACING VALVES

The valve refacing operation should be closely
coordinated with the vaive seat refacing opera-
tions so that the finished angles of the valve face
and of the valve seat will be to specifications
and provide a compression-tight fit. Be sure that
the refacer grinding wheels are properly
dressed.

Under no circumstances should the faces of
aluminized intake valves be ground or the valves
lapped in as this will remove the diffused alumi-
num coating and reduce the valve's wear and
heat resistant properties. If the valve faces are
worn or pitted it will be necessary to instail new
valves and to resurface the valve seats or, alter-
natively, lap the seats using dummy valves. The
exhaust valves may be lapped in or the faces
ground if required.

If the vaive face runout is excessive and/or to
remove pits and grooves, reface the vaives to a
true 44 degree angle. Remove only enough
stock to correct the runout or to clean up the pits
and grooves. If the edge of the valve head is
less than 1/32 inch thick after grinding, replace
the valve as the valve will run too hot in the en-
gine. The interference fit of the valve and seat
should not be lapped out. Remove all
grooves or score marks from the end of the
valve stem, and chamfer it as necessary. Do
not remove more than 0.010 inch from the
end of the valve stem.

(@)

| CHECK FOR
BENT STEM

VALVE TYPRICAL,
FOR DIMENSIONS REFER
TO SPECIFICATIONS

~+— DIAMETER

VALVE FACE ANGLE

THIS LINE PARALLEL
WITH VALVE HEAD

.794mm (1/32 INCH)
MINI'MUM

A6803-B

}

If the vaive and/or valve seat has been re-
faced, it will be necessary to check the
clearance between the rocker arm pad and the
valve stem with the valve train assembly in-
stalled in the engine.

SELECT FITTING VALVES

If the valve stem to valve guide clearance ex-
ceeds the wear limit, ream the valve guide for
the next oversize valve stem. Valves with over-
size stem diameters of 0.003, 0.015 and 0.030
inch are available for service. Always reface
the vaive seat after the valve guide has been
reamed. Refer to Reaming Valve Guides.

CAMSHAFT REPAIR

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

Dress minor scores with an oil stone. If the
journals are severely marred or exceed the wear
limit, they should be refinished to size for the
next undersize bearing.

REFINISHING JOURNALS

Refinish the journals to give the proper clear-
ance with the next undersize bearing, If the
journal will not clean up to maximum undersize
bearing available, replace the crankshaft.

Always reproduce the same journal shoulder
radius that existed originally. Too small a radius
will result in fatigue failure of the crankshaft. Too
large a radius will result in bearing failure due to
radius ride of the bearing.

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

FITTING MAIN OR CONNECTING ROD
BEARINGS WITH PLASTIGAGE

1. Clean crankshaft journals. inspect journals
and thrust faces (thrust bearing) for nicks,
burrs or bearing pickup that would cause
premature bearing wear. When replacing
standard bearings with new bearings, it
is good practice to fit the bearing to mini-
mum specified clearance. If the desired
clearance cannot be obtained with a stan-
dard bearing, try a 0.002 inch undersize in
combination with a standard bearing to ob-
tain the proper clearance.

2. if fitting a main bearing in the chassis, posi-
tion a jack under counterweight adjoining
bearing which is being checked. Support
crankshaft with jack so its weight will not
compress Plastigage and provide an er-
roneous reading.

3. Place a piece of Plastigage on bearing sur-
face across full width of bearing cap and
about 1/4 inch off center.

4. Install cap and torgque bolts to specifications.
.Do not turn crankshaft while Plastigage is in
place.

5. Remove cap. Using Plastigage scale, check
width of Plastigage at widest point to get
minimum clearance. Check at narrowest
point to get maximurn c¢learance. Difference
between readings is taper of journals.

6. !f clearance exceeds specified limits, on the
connecting rod bearings, try a 0.002 inch
undersize bearing in combination with the
standard bearings. Bearing clearance must
be within specified limits. If 0.002 undersize

CHECK WIDTH OF

PLACE PLASTIGAGE FULL  TLASTIGAGE
WIDTH OF JOURNAL

ABOUT 1/4 INCH =

OFF CENTER

MEASURING

PLASTIGAGE
0.0015"
CLEARANCE

INSTALLING
PLASTIGAGE

A2868-A

main bearings are used on more than one
journal, be sure they are all installed in cylin-
der block side of bearing. If standard and
0.002 inch undersize bearings do not bring
clearance within desired limits, refinish
crankshaft journal, then install undersize
bearings.

7. After bearing has been fitted, remove Plas-
tigage and apply light coat of engine oil to
journal and bearings. Install bearing cap.
Torque cap bolts to specifications.

8. Repeat procedure for remaining bearings
that require replacement.

1-23
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PISTONS, PINS AND RINGS

FITTING PISTONS

Pistons are available for service in standard
sizes and the oversizes shown in the parts book.

The standard size pistons are color coded red
or blue, or have 0.0025 O.S. stamped on the
dome. Refer to the Specifications for standard
size piston dimensions.

Measure the cylinder bore and select the
piston to assure the proper clearance. When the
bore diameter is in the lower one-third of the
specified range, a red piston should be used.
When the bore diameter is in the middie one-
third a blue piston should be used. When the
bore diameter is in the upper one-third, the
0.0025 O.S. piston should be used.

Measure the piston diameter to ensure that
the specified clearance is obtained. It may be
necessary periodically to use another piston (red
or blue) that is either slightly larger or smalier to
achieve the specified clearance. If none can be
fitted, refinish the cylinder to provide the
proper clearance for the piston. When a
piston has been fitted, mark it for assembly
in the cylinder to which it was fitted. If the
taper, out-of-round and piston to cylinder
bore clearance conditions of the cylinder
bore are within specified limits, new piston
rings will give satisfactory service. If new
rings are to be installed in a used cylinder
that has not been refinished, remove the cyl-
inder wall glaze (refer to Cylinder Block, Re-
finishing Cylinder Walls). Be sure to clean
the cylinder bore thoroughly.

1. Caleulate the size piston to be used by tak-
ing a cylinder bore check. Follow the pro-
cedures outlined under Cleaning and
Inspection.

2. Select the proper size piston to provide the
desired clearance (refer to the specifica-
tions). The piston should be measured 2 1/4
inches below the dome and at 90° to the
piston pin bore.

3. Make sure the piston and cylinder block are
at room temperature (70 degrees F). After
any refinishing operation allow the cylin-
der bore to cool, and make sure the
piston and bore are clean and dry before
the piston fit is checked.

FITTING PISTON RINGS

1. Select the proper ring set for the size cylin-
der bore.

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

S

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

4. Use the head of a piston to position the ring
in the bore so that the ring is square with the
cylinder wall. Use caution to avoid
damage to the ring or cylinder bore.

5. Measure the gap between the ends of the
ting with a feeler gauge. If the ring gap is
less or greater than the specified limits, try
another ring set.

6. Check the ring side clearance of the com-
pression rings with a feeler gauge inserted
between the ring and its lower tand. The
gauge should slide freely around the entire
ring circumference without binding. Any
wear that occurs will form a step at the inner
portion of the fower iand. If the lower land
have high steps, the piston should be
replaced.

MEASURE PISTON RING
GAP USING A FEELER
GAUGE

a

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

AB515-B

///‘“’“’\mmuumm& S

/‘“\‘\i\“‘“\ \““

/ S

\\\“\“ CHECK PISTON RING SIDE

o) / CLEARANCE USING A FEELER
m\ GAUGE

AB514-B

FITTING PISTON PINS

The piston pins are selected to give the cor-
rect fit in the piston pin bore and bushing in the
connecting rod. Pistons are only supplied in ser-
vice complete with the piston pin, 1o ensure the
correct fit. The piston pins should not be
interchanged.

1-24
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VALVE ROCKER ARM PUSH RODS

If the pad at the valve end of the rocker arm
has a grooved radius, replace the rocker arm.
Do not attempt to true this surface by
grinding.

Following the procedures under Push Rod In-
spection, check the push rods for straightness.

If the runout exceeds the maximum limit at
any point, discard the rod. Do not attempt to
straighten push rods.

CYLINDER BLOCK

REFINISHING CYLINDER WALLS

Honing is recommended for refinishing cylin-
der walis only when the walls have minor scuffs
or scratches, or for fitting pistons to the specified
clearance. The grade of hone to be used is de-
termined by the amount of metal to be removed.
Follow the instructions of the hone manufactur-
er. If coarse stones are used to start the honing
operation, leave enough material so that all
hone marks can be removed with the finishing
hone which is used to obtain the proper piston
clearance.

Cylinder walls that are severely marred and/or
wom beyond the specified limits should be re-
finished. Before any cylinder is refinished, all
main bearing caps must be in place and
tightened to the proper torque so that the
crankshaft bearing bores will not become
distorted from the refinishing operation.

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

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

Refinish the cylinder to within approximately
0.0015 inch of the required oversize diameter.
This will allow enough stock for the final step of
honing so that the correct surface finish and pat-
tern are obtained.

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

Use a motor-driven, spring pressure-type
hone at a speed of 300-500 rpm. Hones of grit

sizes 180-220 will normaliy provide the desired
bore surface finish of 15/32 RMS. When honing
the cylinder bores, use a lubricant mixture of
equal parts of kerosene and SAE No. 20 motor
oil. Operate the hone in such a way as to pro-
duce a cross-hatch finish on the cylinder bore.
The cross-hatch pattern should be at an angle of
approximately 30 degrees to the cylinder bore.
After the final operation in either of the two re-
finishing methods described and prior to check-
ing the piston fit, thoroughly ciean and oil the
cylinder walls. Mark the pistons to correspond to
the cylinders in which they are to be installed.
When the refinishing of all cyfinders that require
it has been completed and all pistons are fitted,
thoroughly clean the entire block and oil the cyi-
inder walls,

REPAIRING SAND HOLES OR POROUS
ENGINE CASTINGS

Porosity or sand hole(s) which will cause oil
seepage or leakage can occur with modern cast-
ing processes. A compete inspection of engine -
and transmission should be made. If the leak is
attributed to the porous condition of the cylinder
block or sand hole(s), repairs can be made with
metallic plastic (Part No. C6AZ-19554-A). Do
not repair cracks with this material. Repairs
with this metallic plastic must be confined to
those cast iron engine component surfaces

~ where the inner wall surface is not exposed to

engine coolant pressure or oil pressure, for
example:

1. Cylinder block surfaces extending along the
length of the block, upward from the oil pan
rail to the cylinder water jacket but not in-
cluding machined areas.

2. Lower rear face of the cylinder block.
Intake manifold casting.

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

w
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The following procedure shouid be used to re-
pair porous areas or sand holes in cast iron:

a. Clean the surface to be repaired by grind-
ing or rotary filing to a clean bright metal
surface. Chamfer or undercut the hole or
porosity to a greater depth than the rest
of the cleaned surface. Solid metal must
surround the hole. Openings larger than
1/4 inch should not be repaired using me-
tallic plastic. Openings in excess of 1/4
inch can be drilled, tapped and plugged
using common tools. Clean the repair
area thoroughly. Metallic piastic will not
stick to a dirty or oily surface.

b. Mix the metallic piastic base and hard-
ener as directed on the container. Stir
thoroughly until uniform.

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

d. Allow the repair mixture to harden. This
can be accomplished by two methods:
heat cure with a 250 degree wait famp
placed 10 inches from the repaired sur-
face, or air dry for 10-12 hours at tem-
peratures above 50 degrees F.

e. Sand or grind the repaired area to blend
with the general contour of the surround-
ing surface.

f. Paint the surface to match the rest of the
block.

ADJUSTMENTS

VALVE CLEARANCE

The valve arrangement on the left bank is E-I-
E-I-E-I-E-l and on the right bank is |-E-I-E-I-E-|-
E.

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

TAPPET BLEED
DOWN WRENCH

A10388-1A

Valve stem to valve rocker arm clearance
should be within specifications listed at the end
of this Section. With the hydraulic tappet com-
pletely collapsed, repeated valve reconditioning
operations (valve and/or valve seat refacing) will
decrease the clearance to the point that if not
compensated for, the hydraulic valve tappet will
cease to function and the vaive will be held
open.

To determine whether a shorter or a longer
push rod is necessary, make the following
check: :

Install an auxiliary starter switch. Crank the
engine with the ignition switch Off until
the No. 1 piston is on TDC after the com-
pression stroke.

With the crankshatft in the positions desig-
nated in Steps 3, 4 and 5, position the
hydraulic tappet compressor Tappet Bieed
Down Wrench T71B-6513-B or equivalent on
the rocker arm. Slowly apply pressure to
bleed down the hydraulic tappet until the
plunger is completely bottomed. Hold the
tappet in this position and check the avail-
able clearance between the rocker arm and
the valve stem tip with a feeler gauge. If the
clearance is less than specifications, install
a shorter push rod. If the clearance is great-
er than specifications, instail a longer push
rod.




1-27 BASIC ENGINE 1-27

ADJUSTMENTS (Continued)

A —

REMOVAL AND INSTALLATION

3. With the No. 1 piston on TDC at the end of
the compression stroke as shown in POSI-
TION NOQ. 1, check the following valves:

No. 1 Intake No. 1 Exhaust
No. 3 Intake No. 4 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 8 Exhaust

4, After checking the spacing on these valves,
rotate the crankshaft 360 degrees to POSI-
TION NO. 2 then check the following valves:

No. 2 Intake No. 2 Exhaust
No. 4 Intake No. 3 Exhaust

No. 5 Intake No. 6 Exhaust
No. 6 Intake No. 7 Exhaust

TIMING
POLNTER

POSITION 1-NO. 1 AT TDC AT END OF COMPRESSION STROKE.
POSITION 2—-ROTATE THE CRANKSHAFT 360 DEGREES
{ONE REVOLUTION! CLOCKWISE FROM POSITION 1.

ATI0B-1A

CRANKCASE VENTILATION SYSTEM
Removal

1. Disconnect the crankcase vent front hose
from the air cleaner.

2. Remove the air cleaner and intake duct as-
sembly. If so equipped, disconnect the oil
filler pipe hose from the left rocker arm
cover,

3. Disconnect the crankcase vent rear hose
from the carburetor spacer, at the front of
intake manifold. Pull the hose and PCV
valve out of the valve rocker arm cover. Re-
move the PCV valve from the vent hose.

installation

1. Insert the PCV valve into the grommet in the
valve rocker arm cover. Connect the crank-
case vent hose to the hot idle compensator
and the PCV vaive and the carburetor spac-
er or intake manifold.

2. Install the air cleaner and intake duct as-
sembly. If so equipped, connect the oil filter
pipe hose to the ieft rocker arm cover.

3. Connect the crankcase vent front hose to
the air cleaner and the oil filter tube.

4, Start the engine and check for leaks.
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REMOVAL AND INSTALLATION (Continued)

VALVE ROCKER ARM ICQVER AND 2. Position the No. 1 piston on TDC at the end
ROCKER ARM of the compression stroke, (POSITION 1 in
iflustration) and installi the rocker arm,
Removal fulcrum seat, oil defiector and bolt on the fol-
1. Remove the air cleaner and intake duct lowing valves:
- assembly. No. 1 Intake No. 1 Exhaust
Iif a right cylinder head rocker arm is 1o be No. 3 Intake No. 8 Exhaust
removed, remove the crankcase ventilation
PCV valve from the valve rocker arm cover. No. 7 Intake No. 5 Exhaust
2. Disconnect the spark plug wires from the No. 8 Intake No. 4 Exhaust
- Spark piugs using Spark Plug Wire Remover Position the crankshaft in POSITION 2 and
T74P-6666-A or equivalent and position the install the rocker arm, fulcrum seat, oil de-
wires out of the way. ~ flector and bolt on the following vaives:
3. Remove the valve rocker arm cover(s). No. 2 Intake No. 2 Exhaust
4. Remove the valve rocker arm bolt, oil de- No. 4 Intake No. 3 Exhaust
flector, fulcrum seat and rocker arm.
No. 5 Intake No. 6 Exhaust
No. 6 Intake No. 7 Exhaust
FULCRUM Be sure that the fulcrum seat base is in-
BOLT-6A529 serted in its slot on the cylinder head be-
fore tightening the fulcrum bolits. Tighten
OIL DEFLECTOR the fulcrum bolt to 25-33 Nem (18-25 ft-1b).
Adjust the valve clearance following the pro-
cedures under adjustments in this Section.
Clean the valve rocker arm cover(s) and the
cylinder head gasket surface(s). Position the

S[ULCRUM gasket in the cover, making sure that the

- gasket tangs are secured in the notches in
the cover.

ARRDE_KGEE’Z Position the cover(s) on the cylinder
head(s). Make sure the gasket seats evenly
all around the head. Install the bolts. The
cover is tightened in two steps. Tighten the
bolts to 7-8 Nem (5-6 ft-lb). Two minutes
later, tighten the bolts to the same
specifications.,

A1236.8 If the right cover was removed, install PCV
. valve.
Installation Install the air cleaner and intake duct
1. Apply Ford Polyethylene Grease assembly,
DOAZ-19584-A or equivalent to the top of ]
the valve stems, the rocker arm and fulcrum Connect the spark plug wires.
seats. Start the engine and check for leaks.
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SEAL

VALVE SPRING, RETAINER AND STEM

Broken vaive springs or defective valve stem

1.

seals or refainers may be replaced without re-
moving the cylinder head if vaive or valve seat is
not damaged.

Removal

If defective spring, retainer, or seatl is on
right side of engine, remove air cleaner and
intake duct assembly. Remove PCV valve
and hose from right valve rocker arm cover.

If defective spring, retainer, or seal is on left
side of engine, remove oil filler cap and
ventilation hose from left valve rocker arm
cover and position out of way.

Remove valve rocker arm cover(s) and ap-
plicable spark plug(s).

Remove vaive rocker arm bolts, oil deflec-
tors, fulcrum seats, rocker arms, and push
rods from affected cylinder(s).

Install air line with adapter in spark piug
hole. Turn on air supply to hold valves
closed.

Install Tool T70P-6049-A and compress
valve spring. Remove retainer locks, spring
retainer, and spring. Remove and discard
valve stem seal. If air pressure fails to
hold valve in closed position, valve
damage affecting sealing is indicated.
Remove and inspect cylinder head
assembly.

A

T70P-6049-A

£

6.

Wrap rubber band, tape or string around
end of valve stem to prevent valve from
dropping into cylinder when air pressure in
cylinder is shut off if piston is at bottom of
cylinder. Shut off air pressure.

Inspect valve stem for damage. Rotate
valve, checking tip for eccentric movement.
Move valve up and down through normal
travel in valve guide and check for binding.
If valve is damaged, cylinder head must
be removed for repairs.

Instaliation

1.

2.

if valve proves satisfactory, hold valve
closed and turn on air pressure in cylinder.

Lubricate the valve stems with heavy engine
oil. Install new valve stem seal. Set spring
and retainer over valve stem. Compress
valve spring and install retainer locks. Re-
lease spring and remove tool.

Shut off air pressure and remove air line and
adapter. Install spark plug.

Apply Ford Polyethylene Grease
DOAZ-19584-A to tip of valve stem and each
end of push rod. Install push rod. Be sure
lower end of push rod is seated in valve
lifter.

Lubricate fulcrum seats and sockets with
Ford Polyethylene Grease DOAZ-19584-A or
equivalent,

Lubricate the push rod socket, fulcrum seat
and the valve pad of the rocker arm with
heavy engine oil.

Install the rocker arms and rocker arm cov-
ers using the procedure and sequence given
under Rocker Arm installation.

If the right cover was removed, install PCV
valve.

install the spark plug and connect the spark
plug wires.

Install the air cleaner and intake duct
assembly.

10. Connect the automatic choke heat chamber

air inlet hose.
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10.
11.

INTAKE MANIFOLD
Removal

Drain cooling system. Remove air cleaner.
Disconnect radiator upper hose at engine.

Loosen water pump by-pass hose clamp at
intake manifold.

Disconnect PCV valve and hose at right
valve rocker arm cover.

Disconnect wires at spark plugs using Spark
Plug Wire Remover T74P-6666-A or equiv-
alent. Remove wires from brackets on valve
rocker arm covers. Disconnect coil high ten-
sion lead at coil and remove distributor cap
and wires as an assembly.

Disconnect distributor vacuum line at car-
buretor. Remove distributor and vacuum line
as an assembly.

Disconnect throttie linkage at carburetor.
Remove bolts holding throttle linkage bell
crank, remove linkage springs, and position
linkage out of way.

Disconnect fuei line at carburetor,

Disconnect wiring harness at coil battery ter-
minal, engine temperature sending unit, oil
pressure sending unit, and other connec-
tions as necessary. Disengage wiring har-
ness from three clips at left valve rocker arm
cover bolts, and position wiring harness out
of way.

Remove coil and bracket assembly,
Remove attaching bolts and nuts and re-

move intake manifold and carburetor as an

assembly. If necessary to pry manifold
away from cylinder heads, do not
damage gasket sealing surfaces.

12. Remove and discard intake manifold gas-
kets and seals.

13. If manifold is to be further disassembled, re-
move coolant outlet housing, gasket, and
thermostat. Remove automatic choke heat
tubes, carburetor, spacer, and gaskets. Re-
move engine temperature sending unit. Dis-
card all gaskets.

Remove all gasket material from the ma-
chined surfaces of the manifold. Clean the mani-
fold in a suitable solvent and dry it with
compressed air.

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

o
TOOL — e % :
TS3L-300-A .o R

STANDARD EYE
BOLT 5/16-18
THREAD
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Installation

1. If intake manifold assembly was dis-
assembled, install coolant outlet housing,
new gasket, and thermostat. Install car-
buretor, spacer, new gaskets, automatic
choke heat tubes. Coat threads with elec-
trical conductive sealer and install water
temperature sending unit.

2. Clean mating surfaces of intake manifold,
cylinder heads, and cylinder block. Use a
solvent such as Ford Spot Remover
(B7A-19521-A) or similar degreasing agent.

3. Apply a 3.2mm (1/8 inch) diameter bead of
silicone rubber sealer (D6AZ-19526-A or
equivaltent) in and along the joint, the full
width of the cylinder block seal mounting
surface (4 comners).

4. Install the cylinder head to manifold gaskets
and the front and rear intake manifold to cyl-
inder block seals. Apply a 1.6mm (1/16 inch)
bead of sealer at the outer end of each in-
take manifold seal for the full width of the
seal.

NOTE: This sealer sets up within 15 minutes
after application, so assembly should pro-
ceed promptly.

5. Carefully lower intake manifold into position
over four studs in ends of cylinder heads.
When intake manifold is in place, run fin-
ger around seal area to be sure seals are

CYLINDER

SEALER
APPROXIMATELY .12 BEAD

CYLINDER BLOCK

10.

1.
12.

13.

14.

in place. If seals have shifted, remove
manifold and reposition seals.

Be sure intake manifold gaskets are properly
aligned. Then install attaching bolts and nuts
snugly to manifold. Tighten bolts and nuts in
sequence to specifications to compress gas-
kets and seals. Then repeat sequence, tight-
ening bolts and nuts to same specifications.

Install water pump by-pass hose to intake
manifold fitting.

Connect radiator upper hose to coolant out-
let housing.

Rotate crankshaft damper until No. 1 piston
is at TDC at end of compression stroke.
Position distributor in block with rotor at No.
1 firing position and points open. Install hold
down clamp.

Connect PCV vaive and hose to right valve
rocker arm cover.

Connect fuel line to carburetor.

install coil and bracket assembly to intake
manifold.

Fit wiring harness into clips at inboard edge
of left valve rocker arm cover and connect to
all terminals.

Position throttie linkage on manifold. Attach
throttle linkage bell crank. Install linkage
springs and connect linkage to carburetor.

SEALER

PRESS FIRMLY
INTO BLOCK

INTAKE MANIFOLD SEAL

A4073-A
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A2944 F

15. Secure distributor cap-to distributor. Connect
spark plug wires to spark plugs and fit wires
into brackets on vaive rocker arm covers.
Connect coil high tension lead to coil.

16. Fili the cooling systern.

17. Start engine. Check and.adjust ignition tim-
ing. Connect distributor vacuum line.

18. Operate engine at fast idle and check for
coolant leaks. Re-cheek cootant level and
refill as necessary.

19. Allow engine to reach normal operating tem-
perature, then re-tighten the manifoid attach-
ing nuts and bolts to specifications.

20. Check and adjust carburetor idle speed and
! mixture as required. Install air cleaner and
ABTIZ-1A intake duct assembly.
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VALVE TAPPET

The following procedure is applicable for re-
moving one or all of the valve tappets. Before
replacing a hydraulic valve tappet for noisy oper-
ation, be sure the noise is not caused by im-
proper valve clearance or by worn rocker arms
and/or push rods.

Removal

1. Remove intake manifold and carburetor as
an assembly, following instructions under In-
take Manifold.

2. Remove the valve rocker arm covers.
Loosen the rocker arm bolts and turn rocker
arms to one side.

3. Remove the push rods in sequence.

4. Remove the valve tappets with a magnet.
Place them in a rack in sequence. if the tap-
pets are stuck in bores, use plier-type tool
T70L-6500-A to remove them. Rotate tappet
back and forth to loosen them from gum or
vamish deposits. Refer to cleaning, inspec-
tion and testing procedures earlier in this
section.

Instaliation

1. Clean the outside of vaive tappets. Tappets
and bores are to be lubricated with heavy
engine oil before installation. Install the tap-
pets in their original bores. Check any new
tappet for free fit in bore to which it is to be
instalfed.

2. Install push rods in original positions. Apply
Ford Polyethylene grease DOAZ-19584-A or
eguivalent to valve stem tips and push rod
ends.

and tighten the bolts following the procedure
under Valve Rocker Arm Installation.

4. Install rocker arm covers following pro-

Installation.

5. Install intake manifold and carburetor, fol-
lowing the instructions under Intake
Manifold.

3. Position the rocker arms over the push rods.

cedure under Rocker Arm and Cover

CYLINDER HEADS
Removal '

1. Remove intake manifold and carburetor as
an assembly, following procedure under In-
take Manifold Removal.

2. Loosen alternator attaching bolts and re-
move bolt attaching alternator bracket to
right cylinder head.

3. Remove valve rocker arm covers. Remove
rocker arm bolts, rocker arms, oil deflectors,
fulcrums and push rods in sequence so they
can be installed in their original positions.

4. Remove cylinder head attaching bolts. Lift
cylinder heads and exhaust manifolds as as-
semblies from cylinder block with a hoist, If
necessary to loosen cylinder head gasket
seal, pry at forward corners of cylinder
heads against casting bosses provided
on cylinder block. Do not damage ma-
chined surfaces of head or block. Dis-
card cylinder head gasket.

5. It disassembly or machining of cylinder head
is required, remove exhaust manifold.
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Installation 6. Install intake manifold and carburetor as-

1. Clean cylinder head, intake manifold, valve :/Iea?i?glf& fﬁ: I;?glgt?or?rocedure under Intake
rocker arm cover, and cylinder block gasket .
surfaces. K cylinder head was removed for 7. Perform valve clearance adjustment, as de-
cylinder head gasket replacement, check tailed under Valve Clearance Adjustment,
flatness of cylinder head and block gasket only if necessary.
surfaces. If exhaust manifold was removed, 8. Apply oil-resistant sealer to one side of new
coat cylinder head and manifold port areas valve rocker arm cover gaskets. Lay ce-
with film of graphite grease and install mani- mented side of gaskets in place in covers.
fold and gasket to cylinder head. Install covers.

2. Position new cylinder head gaskets on block 9. Install bolt attaching alternator bracket to
over dowels. Do not apply sealer to head right cylinder head. Adjust alternator drive
gasket surfaces. Place cylinder heads on bet tension to specifications and tighten al-
block and install attaching bolts (longer bolts ternator attaching bolts
in lower row of bolt holes). Tighten all cylin- )
der head attaching bolts in sequence in 10. Fili cooling system as necessary.
three steps to specifications. When this 11. Start engine and check for leaks.
procedure is used, it is not necessary to ) i
re-tighten bolts after extended operation. 12. Check and adjust carburetor idle speed and

. . mixture as required.

3. Ciean and inspect push rods, one at a time.

Clean the oil passage in the push rods with
-a suitable solvent, and blow out with com-
pressed air.

4. instail push rods in original positions. Apply
Ford Polyethylene grease DOAZ-19584-A or
equivalent to valve stem tips and push rod
ends.

5. Lubricate and i Il the rocker arms follow-
ing the procedur® under Valve Rocker Arm
Installation. Be sure lower ends of push
rods remain seated in valve lifters.

EXHAUST MANIFOLD

Removal

1. Remove attaching bolts and washers, and 2. Position spark plug wire heat shields and
remove exhaust manifoid(s), lifting exhaust manifold(s) on cylinder heads. In-
bracket(s) and spark plug wire heat shieids, stall attaching boits and washers, starting at

Inspect the cylinder head joining flanges of the fourth bolt hole from front of each manifold.
exhaust manifoid(s) for evidence of exhaust gas Position lifting bracket under bolts at third
jeaks. exhaust port from front of engine. Tighten

) bolts to specifications, working from center

Inspect the manifold(s) for cracks, damaged of manifold to both ends.

gasket surfaces, or other defects that would . : .

make them unfit for further service, 3. Place new gasket(s) on iniet pipe(s). Posi-

) tion inlet pipe(s) to manifold(s). Install at-

Instaliation taching nuts and tighten to specifications.

1. Clean mating surfaces of exhaust mani- 4. nai
fold(s) and cylinder head(s). Apply light fim Start engine and check for exhaust leaks.
of graphite grease to exhaust manifold(s).
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3.

WATER PUMP
Removal

1.
2.

Drain cooling system.

Remove bolts attaching fan assembly to
water pump and remove fan.

Loosen the alternator pivot bolt. Remove the
two attaching bolts and spacer. Remove the
belt, then rotate the bracket out of the way.

Disconnect the lower hose.

Loosen the by-pass hose clamp at the
pump.

Remove remaining water pump attaching
bolts and remove water pump from cylinder

front cover. Remove separator plate from
water pump. Discard gaskets.

Installation
1.

Remove any gasket material from water
pump, cylinder front cover and separator
plate mating surfaces.

Position new gaskets coated on both sides
with water-resistant sealer.

Position water pump on cylinder front cover
and install only those bolts not used to at-
tach altemator bracket to water pump. Tight-
en bolts to specifications.

Connect lower hose and by-pass hose to
water pump.

Place the water pump pulley on the pump.

Lower the fan into position. Install the fan at-
taching bolts and the shroud attaching boits.
Tighten the bolts to specifications.

Rotate the alternator bracket into position
and install the two attaching bolts and spac-
er. Adjust the belt tension and tighten the at-

_ taching bolts to specification.

Fill the cooling system.
Start the engine and check for leaks.

CYLINDER FRONT COVER AND TIMING
CHAIN -

Removal

Cylinder front cover oil seal réplacement is
recommended whenever the cover has been
removed.

1. Drain cooling system and crankcase.

2. Remove bolts attaching fan to water pump
shaft. Remove fan.

3. Disconnect upper and lower hoses at
engine.

4. Remove radiator.

5. Loosen alternator attaching bolts to relieve
tension on drive belt. Remove drive belts
with water pump pulley.

6. Remove the crankshaft pulley from the
vibration damper.

7. Remove bolt and washer attaching crank-
shaft damper. Remove crankshaft damper
with a puller. Remove spacer. Remove
Woodruff key from crankshaft.

: UNIVERSAL
Fi
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REMOVAL AND INSTALLATION (Continued)

k4

8. Loosen by-pass hose at water pump.

"~ 9. Disconnect and plug fuel inlet line at fuel

pump. Disconnect fuel line to carburetor at
fuel pump. Remove fuel pump.

10. Remave bolts attaching cylinder front cover
to cylinder block. Using a thin-bladed knife,
cut the oil pan seal flush with cylinder block
face prior to separating the cover from the
cylinder block. Remove cylinder front cover
and water pump as an assembly. Discard
cylinder front cover gasket and oil pan seal.

11. If new cylinder front cover is to be installed,
remove water pump and install it and a new
gasket on the new front cover,

12. Check timing chain defiection by rotating the
crankshaft in a counterclockwise direction to
take up the slack on the left side of the
chain. (All directions are as viewed from the
front of the engine.)

Establish a reference point on the block and
measure from this point to the left side of the
chain.

REFERENCE |} ; 4
. POINT % A2952-

Rotate the crankshaft in the opposite direction
to take up the slack on the right side of the
chain. Force the left side of the chain out with
the fingers and measure the distance between

. the reference point and the chain. The deflection

is the difference between the two
measurements.

If the deflection exceeds specifications, re-
place the timing chain and sprockets.

13. If the timing chain and sprocket are to be
removed, crank the engine until timing
marks are aligned.

14, Remove camshaft sprocket cap bolt, wash-
er, two-piece fuel pump eccentric and front
oil slinger. Slide timing chain and sprockets
forward, and remove as an assembly.

Refer to Page 1-15 for cleaning and inspection
procedures.

Installation

1. Assemble the timing chain and sprockets so
sprocket timing marks point directly toward
each other. Install the chain and sprockets
as an assembly to crankshaft and camshaft.
Verify proper alignment of timing marks after
installation. Install front oil slinger.

2. Install the fuel pump eccentric, camshaft
sprocket cap bolt and washer. Tighten cap
screw to specifications. Lubricate timing
chain with engine oil.

3. Coat the gasket surface of the oil pan with
seailer. Cut and position the required sec-
tions of a new seal on the oil pan. Apply
sealer at the corners.

4. Coat the gasket surfaces of the block and
cover with sealer, and position a new gasket
on the block.

5. Position the cylinder front cover on the cylin-
der biock. Use care when installing the cov-
er to avoid seal damage or possible
mislocation.
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11.

10.

12.

13.
14.

15.

16.

install the cylinder front cover to seal align-
ment tooi into proper position. It may be
necessary to force the cover downward in a
manner to slightly compress the pan seal.

oil-resistant sealer and install the screws.

While pushing in on the alignment tool, tight-
en the oil pan to cover attaching bolts to
specifications. Remove alignment tool.
Tighten the cover to cylinder block attaching
SCrews.

Apply white lead and oil mixture to front of
crankshaft for damper instaliation.

Position crankshaft damper Woodruff key
and install crankshaft spacer and damper.
Install damper attaching screws and washer.
Tighten to specification.

Instail the crankshaft pulley.

Coat new fuel pump gasket with oil-resistant
sealer and place on fuel pump. Install fuel
pump. Connect fuetl lines to fuel pump.

Install water pump pulley and all drive belts.

Position radiator and install attaching bolts.
Connect radiator upper and lower hoses at
engine. Connect oil cooier lines.

Position the fan on the water pump and in-
stall and tighten the attaching bolts.

Adjust belt tension to specifications. Tighten
alternator attaching bolts.

from the block, the crankcase should be

17. If any of the coolant entered the oil pan FRONT COVER
when separating the cylinder front cover ALIGNER TOOL

drained and refilled with the proper grade
and guantity of engine oil before starting the
engine.

This operation can be facilitated by using a 18. Fill and bleed the cooling system. Fill the
suitable tool at the attaching bolt hole crankcase to the correct level with the rec-
locations. ommended oil.

7. Coat the threads of the attaching bolts with 19. Run engine at fast idle and check for coolant

and oil leaks. Adjust ignition timing and curb
idle speed to specifications.

CRANKSHAFT DAMPER
REPLACER TOOL

T521.-6306-AEE A10077-1A
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FRONT OIL SEAL
Removal

Replacement of the front oil seal is recom-
mended whenever the cylinder front cover is
removed.

1. Drive out the old seal with a pin punch.
Clean the seal recess in the cylinder front
cover.

Instailation

1. Coat a new seal with grease. Install the seal
with Tool T72J-1177. After instalfation, be
sure seal spring remains in proper

The exploded view shows the camshaft and
refated parts.

Removal

1. Remove timing chain and sprockets, follow-
ing procedure under Cylinder Front Cover
and Timing Chain. Check timing chain de-
flection before removal.

2. Remove the intake manifold and carburetor
as an assembly, following the instructions
under Intake Manifold.

3. Remove valve rocker arm covers. Back off
all rocker arm bolts, turn rocker arms side-

position.
BEARING HOUSING
SEAL REPLACER
TOOL-T72J-1177 A2955-1D
CAMSHAFT ways, and remove the push rods in
Yy

sequence.

4. Remove the valve tappets with a magnet
and place them in a rack in sequence. If the
lappets are stuck in bores, use plier-type
Tool (T52T-6500-DJD or 6500-D) to remove
them. Rotate the tappet back and forth to
loosen it from gum or varnish deposits.

5. Remove the camshaft thrust plate attaching
bolts, and carefully remove the camshaft
from the front of engine. Do not damage
the camshaft bearings.

Reter to Page 1-15 for cleaning and inspection
procedures.

BEARINGS

6261

TWO PIECE
FUEL PUMP ECCENTRIC~6287

6261 ——g )

CAMSHAFT-6250

J "---..._____THRLJST PLATE-626%

TIMING CHAIN AND $PROCKET
6268

6256

A2959-B
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Installation

1. Oil the camshaft journals and apply Ford
Polyethylene grease DOAZ-19584-A or
equivalent to the cam lobes. Carefully slide
the camshaft into position.

2. Install camshaft thrust plate. Check
camshaft end play. If end play is excessive,
replace the camshaft thrust plate.

3. Instali timing chain, sprockets, oil slinger and
cylinder front cover as detailed under Cylin-
der Front Cover and Timing Chain.

4. Clean the tappets externally. Lubricate the
tappets and tappet bores with engine oil be-
fore installing them. Lubricate the push rod
ends with Ford Polyethylene grease
DOAZ-19584-A or equivalent. Install the
valve tappets and push rods in their original
positions.

5. Install intake manifold and carburetor, fol-
lowing the procedure under Intake Manifold.

6. Rotate the crankshaft damper until No. 1
piston is at TDC at the end of compression
stroke. Position the distributor in the block
with the rotor at No. 1 firing position and
points just starting to open. Install the hold
down clamp.

7. Apply Ford Polyethylene grease
DOAZ-19584-A or equivalent to valve stem
tips. Position rocker arms over push rods
and tighten bolts following the procedure un-
der Valve Rocker Arm Installation. Adjust
valve clearance if necessary.

8. Clean the valve rocker arm covers and cylin-
der head gasket surfaces. Apply oil-resistant
sealer to one side of the new cover gaskets.

Lay the cemented side of gaskets in place in
the covers.

9. Position the covers on the cylinder heads
and make sure that gaskets seat evenly. In-
stall cover attaching bolts and tighten to
specifications. Two minutes later, tighten
bolis to same specifications.

10. Connect the radiator upper hose.
11. Connect the fuel line to the carburetor.

12. Install the coil and bracket assembly to in-
take manifold.

13. Install the throttle linkage.

14. Engage engine wiring harness in clips on
left cylinder head and connect all wire termi-
nals. Connect PCV valve and hose to right
valve rocker arm cover,

15. Install the distributor cap and connect the
coil and spark plug wires.

16. Piace the water pump puliey and drive belts
in position. Position the fan assembly to
water pump shaft and install and tighten the
attaching screws to specification.

17. Adjust the tension of drive belts to specifica-
tions and tighten attaching screws.

18. Fill and bleed the cooling system. Run en-
gine at fast idle and check for leaks.

19. Adjust the ignition timing and connect dis-
tributor vacuum line.

20. Check and adjust the carburetor idle speed
and mixture as required after engine tem-
perature has stabilized. Adjust transmission
linkage, if necessary. Install the air cleaner
and intake duct.

CORE PLUGS
Removal

To remove a large core plug, drilia 12.70mm (1/2-
inch) hole in the center of the plug and remove with
an impact Slide Hammer T59L-100-B, T50T-100-A
or equivalent, or pry it out with a large drift punch. On
asmall core plug, drili a 6.35mm (1/4-inch) hole inthe
center of the plug and pry it out with a small pin
punch. Clean and inspect the plug bore.

Prior to installing a core plug the plug bore
should be inspected for any damage that would

interfere with the proper sealing of the plug. If
the bore is damaged it will be necessary to true
the surface by boring for the next specified over-
size plug.

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

Coat the plug and/or bore lightly with an oil-
resistant (oil galley) or water-resistant (cooling
jacket) sealer and install it following the pro-
cedure for cup type or expansion type below:

1-39
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Instéllation

Cup Type

Cup-type core plugs are instalied with the
flanged edge outward. The maximum diameter
of this plug is located at the outer edge of the
flange. The flange on cup-type plugs fiares out-
ward with the largest diameter at the outer (seal-
ing) edge.

It is imperative to pull the plug into the ma-
chined bore by using a propetly designed
tool. Under no circumstances is the plug to be
driven into the bore using a tool that contacts the
flange. This method will damage the sealing
edge and will result in leakage and/or plug blow
out.

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

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

Expansion-Type

Expansion-type core plugs are instalied with
the flanged edge inward. The maximum diarmne-
ter of this plug is located at the base of the
flange with the flange flaring inward.

It is imperative to push or drive the plug
into the machined bore using a properly de-
signed tool. Under no circumnstances is the plug
to be driven using a tool that contacts the
crowned portion of the plug. This method will ex-
pand the plug prior to installation and may
damage the plug and/or plug bore.

When installed the trailing (maximum) diame-
ter must be befow the chamfered edge of the
bore to effectively seal the plugged bore.

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

1-40
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PLUG REPLACER TOOL

% EXPANSION TYPE FLUG

A3217-28
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OIL PAN

Removal

1. Disconnect the battery ground cable.
2. Drain the crankcase.

3. Remove the oil filter.
4

Remove the oil pan attaching bolts and re-
move the pan. It may be necessary to rotate
the crankshaft to provide clearance between
the pan and crankshaft throws or
counterweights.

5. Refer to cleaning and inspection pro-
cedures. Check the gasket surface for
damage caused by over-tightened bolts.
Straighten the surface as required to restore
original flatness.

Installation

1. Clean the gasket surfaces of the block and
oil pan. Coat the block surface and the oil

pan gasket surface with oil-resistant sealer.
Position the oil pan gaskets on the cylinder
block.

Position the oil pan front seal on the cylinder
front cover. Be sure that the tabs on the
seal are over the oil pan gasket.

Position the oil pan rear seal on the rear
main bearing cap. Be sure that the tabs on
the seal are over the oil pan gasket.

Hold the oil pan in place against the block
and install a bolt, finger tight, on each side
of the oil pan. install the remaining bolts.
Tighten the bolts from the center outward in
each direction to specifications.

Install a new oil filter.
Connect the battery ground cable.

Fill the crankcase. Start the engine and
check for leaks.

OIL PUMP
Removal

1. Remove the oil pan following the procedure
under Qil Pan Removal.

2. Remove the oil pump mounting bolts and re-
move the pump from the cylinder block.

Installation

1. Prime the oil pump by filing the inlet port
with engine oil. Rotate the pump shaft to dis-
tribute oil within the pump body.

2. Install the distributor intermediate shaft in
the oil pump rotor shaft.

Insert the intermediate shaft into the distribu-
tor shaft hex bore. Make certain that the in-
termediate shaft is properly seated. Do not
force the pump into position if it will not seat
readily. The intermediate shaft hex may be
misaligned with distributor shaft. To align,
rotate the intermediate shaft until it can be
seated. Secure the oil pump to cylinder
biock and tighten the screws to
specifications.

Install the oil pan and related parts following
procedure under Qil Pan Installation.

CRANKSHAFT REAR OIL SEAL

A split-lip type crankshaft rear oil seal is pro-
vided for servicing 460 engines. The complete
seal is replaced without removing the
crankshaft.

Removal

1. Remove the oil pan and the oil pump (if
required).

2. Loosen all the main bearing cap bolts, there-
by lowering the crankshaft slightly but not to
exceed 1/32 inch.

Remove the rear main bearing cap, and re-
move the oil seal from the bearing cap and
cylinder block. On the block half of the seal
use a seal removal tool, or install a small
metal screw in one end of the seal, and pull
on the screw to remove the seal. Exercise
caution to prevent scratching or damag-
ing the crankshaft seal surfaces.

Remove the oil seal retaining pin from the
bearing cap if so equipped. The pin is not
used with the split-lip seal.
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Installation 5.

1. Carefully clean the seal groove in the cap
and block with a brush and solvent.

2. Dip the split lip-type seal halves in clean en-
gine oil.

Carefully install the upper seal (cylinder 6.
block) into its groove with undercut side of

seal toward the FRONT of the engine, by ro-

tating it on the seal journal of the crankshaft

until approximately 1/8 inch protrudes below

the parting surface.

Be sure no rubber has been shaved from

the outside diameter of the seal by the

bottom edge of the groove. Do not allow 7.
oil to get on the sealer area.

4. Tighten the remaining bearing cap bolts and
torque to specifications. 8.

FROM FORWARD FACE
OF SLINGER GROQVE
TO REAR FACE

OF BLOCK

OF BLOCK

REAR FACE ____ b
|

ARE THE SAME

APPLY 1.58mm {1/16 IN) DIA. BEAD OF
DBAZ-18662-A IOR Bl SEALER IN
SHADED AREA OF CYLINDER BLOCK
PRIOR TO ASSEMELY OF BEARING
CAP—{BOTH SIDES)
DO NOT PERMIT SEALER TD

GET ON L.D. OF SPLIT LIP SEAL
BE REDUCED.

SEAL HALVES 7O PROTRUDE BEYOND PARTING FACES

SEALER APPLICATION SKETCH
SPLIT LIP TYPE SEAL SHOWN
BASIC APPLICATION AREAS FOR
OTHER SEAL INSTALLATIONS

NOTE: WHEN APPLYING RUBBER SILICONE
ALWAYS USE THE BEAD SIZE
SPECIFIED AND JOIN THE COMPONENTS
WITHIN 15 MINUTES OF APPLICATION.
AFTER THIS AMOUNT OF TIME THE
SEALANT BEGINS TO "SET UP" AND
ITS SEALING EFFECTIVENESS MAY

install the lower seal in the rear main bear-
ing cap with undercut side of seal toward the
FRONT of the engine, altowing the seal to
protrude approximately 1/8 inch above the
parting surface to mate with the upper seal
when the cap is installed.

Apply an even 1.588mm (1/16 inch) bead of
RTV Silicone Rubber Sealer D6AZ-19562-B
or equivalent, to the areas shown, following
the procedure given in the illustration. Do
not apply sealer to the area forward of
the side seal groove. Install the rear main
bearing cap. Torque the cap bolts to
specifications.

Install the oil pump and oil pan. Fill the
crankcase with the proper amount and vis-
cosity oil.

Operate the engine and check for oil leaks.

AFPLY 1.58mm (1/16 IN )} DIA, BEAD OF DEAZ-19562-A (OR B}
SEALER AS INDICATED ON BEARING CAP|(BOTH SIDES)

LEAVE 2.20mm {1/8 IN} GAP
FOR SEALER EXPANSION

A3724-2F

INSTALL SEAL WITH LIP
TOWARDS FRONT OF ENGINE

FRONT OF ENGINE
I
3.175 mm
{187

THIS DISTANCE TO ALLOW FOR CAP TO BLOCK ALIGNMENT

REAR FACE OF REAR MAIN
BEARING CAP AND CYLINDER BLOCK

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

Main and connecting rod bearing inserts are
selective fits.

Selective fit bearings are available for service
in standard size, 0.001 and 0.002 inch under-
size. Undersize bearings (0.010, 0.020 and
0.030 inch), which are not selective fit, are avail-
able for use on crankshaft journals that have
been refinished.

Removal

1. Drain the crankcase. Remove the oil level
dipstick. Remove the oil pan and reiated
parts, foliowing the procedure under Qil Pan.
Removal.

2. Remove the oil pump.

3. Replace one bearing at a time, leaving the
other bearings securely fastened. Remove
the main bearing cap to which new bearings
are to be installed.

4. Insert the upper bearing remova! tool (Tool
6331-E) in the oil hole in the crankshatt.

b. Rotate the crankshaft in the direction of en-
gine rotation to force the bearing out of the
block.

6. Clean the crankshaft journals. Inspect jour-
nals and thrust faces (thrust bearing) for
nicks, burrs or bearing pickup that would
cause premature bearing wear.

Installation

1. To install upper main bearing, place plain
end of bearing over shaft on locking tang
side of block and partially install bearing so
Tool 6331-E can be inserted in oil hole in
crankshaft. With Tool 6331-E in oil hole, ro-
tate the crankshaft in the opposite direction
of engine rotation until the bearing seats it-
self. Remove the tool.

CRANKSHAFT JOURNAL A2962- A
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2. Fit the main bearings as detailed on Page
1-23 under Fitting Bearings with Plastigage.

3. After the bearing has been fitted, apply light
coat of engine oil to journal and bearings.
Install the bearing cap. Tighten the cap bolts
to specifications.

4. Repeat the procedure for remaining bear-
ings that require replacement.

5. If the rear main bearing is to be replaced,
remove the rear main bearing cap. Remove
and discard the rear oil seal.

6. Clean rear journal oil seal groove and mat-

ing surfaces of block and rear main bearing -

cap.
7. lInstall the new seal.

8. Seal the rear main bearing cap. After seal-
ing, install the rear main bearing cap and
tighten cap bolts to specifications.

1. PRY CRANKSHAFT
FORWARD AND HOLD

2. PRY CAP REARWARD

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

Install the thrust bearing cap with the bolts fin-
ger-tight. Pry the crankshaft forward against the
thrust surface of the upper half of bearing. Hold
the crankshaft forward and pry thrust bearing
cap to rear. This aligns thrust surfaces of both
halves of bearing. Retain forward pressure on
crankshaft. Tighten cap bolts to specifications.

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

11. Install the oil pan following procedure under
Oil Pan Installation.

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

3. TORQUE CAP BOLTS
WHILE HOLDING

CRANKSHAFT FORWARD

CONNECTING ROD BEARING
Removal

1. Follow steps 1 and 2 under Main Bearing
Removal.

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

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

4. Clean the crankshaft journal. When replac-
ing standard bearings with new bearings, it
is good practice to fit the bearing to mini-
mum specified clearance.
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REMOVAL AND INSTALLATION (Continued)
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Installation

1. Fit connecting rod bearings as detailed on
Page 1-23 under Fitting Bearings with
Plastigage.

2. Install the bearing inserts in the connecting
rod and cap with tangs in the slots provided.

3. Apply a light coat of engine oil to the journa!
and bearings. Pull the connecting rod as-
sembly down firmiy on the crankshaft
journal.

4. Install the connecting rod cap. Be sure the
connecting rod bolt heads are properly seat-
ed in the connecting rod. Tighten the nuts to
specifications.

5. Repeat the procedure for the remaining con-
necting rods that require new bearings.

8. To complete installation, follow instructions
under Main Bearing installation.

Refer to Page 1-17 for cleaning and inspection
procedures.

PISTONS AND CONNECTING RODS
Removal

1. Drain the cooling system and crankcase.
Remove the intake manifold, cylinder heads,
oil pan and oil pump, following procedures in
this section.

2. Remove any ridge and/or deposits from up-
per end of cylinder bores as follows:

Turn the crankshaft until the piston to be re-
moved is at bottom of its travel. Place a cloth on
top of the piston to coliect cuttings. Remove any
ridge and/or deposits from the upper end of the
cylinder bore. Remove the cylinder ridge with a
ridge cutter. Follow instructions furnished by tool
manufacturer. Never cut into ring travel area
in excess of 1/32 inch when removing ridges.
Repeat the procedure at the remaining
cylinders.

3. Make sure that ait connecting rod caps are
marked so they can be installed in their orig-
inal positions.

4. Tum the crankshaft until the connecting rod
being removed is down.

5. Remove the connecting rod nuts and cap.

6. Push the connecting rod and piston assern-
bly out through the top of the cylinder with
the handle end of a hammer. Avoid
damage to the crankshaft journal and cyl-
inder wall when removing the piston and
rod.

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

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

1-45
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REMOVAL AND INSTALLATION (Continued)

installation

1. If new piston rings are to be instailed, re-
move the cylinder wall glaze. Follow instruc-
tions as detailed on Page 1-25.

2. Qil the piston rings, pistons and cylinder
walls with light engine oil. Be sure to instali
pistons in the same cylinders from which
they were removed or to which they were
fitted. Connecting rods and bearing caps
are numbered from 1 to 4 in the right
bank, and 5 to 8 in the left bank, begin-
ning at the front of the engine. Numbers
on the connecting rod and bearing cap
must be on the same side when installed
in the cylinder bore. If a connecting rod
is ever transposed from one block or cyl-
inder to another, new bearings should be
fitted and the connecting rod should be
numbered to correspond with the new
cylinder number.

3. Make sure that ring gaps are properfy
spaced around circumference of piston.

4. Install piston ring compressor on piston and
push in with hammer handle until it is slightly
below top of cylinder. Be sure to guide con-
necting rods while tapping them into position
10 avoid damaging crankshaft journals. In-
stall piston with indentation notch in
piston head toward front of engine.

5. Check clearance of each bearing, fo!ldwing
procedure under Fitting Connecting Rod

Bearings.
OIL RING SPACER
OIL RING @ - OIL RING
SEGMENT SEGMENT

15°
H5i

PIN BORE

@ PISTON €
COMPRESSION RING | COMPRESSION RING
FRONT OF ENGINE 28114

10.

11.

12.

13.

14.

15.

16.

17.

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

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

Install the connecting rod cap. Be sure con-
necting rod bolt heads are properly seated
in the connecting rod. Tighten the nuts to
specifications.

After the piston and connecting rod assem-
blies have been instalied, check the side
clearance between the connecting rods on
each crankshaft journal.

Disassemble, clean and assemble the oil
pump. Clean the oil pump inlet tube screen,
and oil pan and the block gasket surfaces.

Prime the oil pump by filing the iniet port
with engine oil and rotating the pump shaft
fo distribute oil within the housing. install the
oil pump. Install the oil pan, following the
procedure under Oil Pan Installation,

Install the cylinder heads, following instruc-
tions under Cyiinder Head Installation.

Install the .intake manifold, foliowing instruc-
tions under Intake Manifold Installation.

Fill and bleed the cooling system. Fill the
crankcase to the correct level with the spec-
ified engine oil.

Start the engine and adjust the ignition tim-
ing. Connect the distributor vacuum line,

Operate the engine at fast idie and check for
oil and coolant leaks. With the engine tem-
peratures stabilized, adjust the engine curb
idle speed and mixture.

Install the air cleaner.
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REMOVAL AND INSTALLATION (Continued)

CRANKSHAFT

To perform the following operation, it is
necessary to install the engine on a work
stand.

The exploded view shows the crankshaft and
reflated parts.

Removal

1. Disconnect the wires from the spark plugs.
Remove the spark plugs 1o allow easy rota-
tion of crankshatft.

2. Remove the fuel pump and the oil filter.
Slide water pump by-pass hose clamp to-
ward the water pump.

3. Remove the crankshaft pulley from the
vibration damper.

4, Remove the bolt and washer from the end of
the crankshaft. Install a puller on the crank-
shaft vibration damper and remove damper
and spacer. Remove Woodruff key.

5. Remove the cylinder front cover and water
pump as an assembly. Check the timing
chain deflection. Remove the timing chain
sprockets and key. '

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

7. Make sure that all bearing caps (main and
connecting rod) are marked so they ¢an be
installed in their original locations.

MAIN BEARING
INSERTS

OiL SLINGER
6310

DAMPER
ASSEMBLY
6316

PULLEY

SPROCKET
6306
SPACER
6359

CRANKSHAFT

CRANKSHAFT

Turn the crankshaft until the connecting rod
from which the cap is being removed is down,
then remove the bearing cap. Push the connect-
ing rod and piston assembly up into the cylinder.
Repeat this procedure until all connecting rod
bearing caps are removed.

8. Remove the main bearing caps.

9. Carefully lift the crankshaft out of the block
so thrust bearing surfaces are not damaged.
Handle the crankshaft with care to avoid
possible fracture or damage to finished
surfaces.

Refer to Page 1-16 for cleaning and inspection
procedures. Clean the crankshaft damper.

installation

1. Remove the rear journal oil seal from the
block and rear main bearing cap.

2. Remove the main bearing inserts from the
block and bearing caps.

3. Remove the connecting rod bearing inserts
from the connecting rods and caps.

4. If the crankshaft main bearing journals have
been refinished to a definite undersize, in-
stali the correct undersize bearing. Be sure
that bearing inserts and bearing bores are
clean. Foreign material under inserts will dis-
tort the bearing and cause failure.

5. Place the upper main bearing inserts in the
bores with tang in slot.

REAR BEARING
CAP JOURNAL FLYWHEEL
SEAL-6701

REAR
BEARING
CAP
JOURNAL
SEAL
6701

6303

MAIN BEARING
CAPS

A10399-2A
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10.
11.

t2.

13.

14.

15.

16.

17.
18.

Install lower main bearing inserts in bearing
caps.

Clean the rear journal oil seal grooves and
mating surfaces of the block and rear main
bearing cap.

Install a new rear main bearing oil seal in
the block and cap. :

Carefully lower the crankshatft into place. Be
careful not to damage bearing surfaces.

Check the clearance of each main bearing.

After bearings have been fitted, apply a light
coat of engine oil to journals and bearings.
Install a new seal in the rear main bearing
cap and install the rear main bearing cap.
install all bearing caps except thrust bearing
cap (Ne. 3 bearing). Be sure that main
bearing caps are installed in original lo-
cations. Tighten the bearing cap bolts to
specifications.

Install the thrust bearing cap with bolts fin-
ger-tight.

Pry the crankshaft forward against thrust
surface of upper haif of bearing.

Hold crankshaft forward and pry thrust bear-
ing cap to rear. This aligns thrust surfaces of
both halves of bearing.

Retain forward pressure on the crankshaft.
Tighten cap bolts to specifications.

Force the crankshaft toward the rear of the
engine.

Check the crankshaft end play.

Install new bearing inserts in the connecting

rods and caps. Check the clearance of each
bearing.

19.

20.

21.

22,

23

24,

25.

26.

27.

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

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

Install the connecting rod cap. Be sure that
connecting rod bolt heads are properly seat-
ed in connecting rod. Tighten nuts to
specifications.

After piston and connecting rod assemblies
have been installed, check side clearance
between connecting rods on each connect-
ing rod crankshaft journal.

Install timing chain and sprockets, oi! slinger,
cylinder front cover, spacer and crankshaft
damper as detailed in Cylinder Front Cover
and Timing Chain Installation.

Install the engine rear cover plate. Position
fiywhee! on crankshaft flange. Install and
tighten the bolts to specifications.

Clean the oil pan, oil pump and oil pump
screen. Prime the oil pump by filling inlet
port with engine oil and rotating pump shaft
to distribute oil within housing. Install oil
pump and oil pan by following procedures
under Oil Pan and Qil Pump Installation.

Install the oit fitter and fuel pump, and con-
nect the fuel lines.

Install the spark plugs and connect the
spark plug wires.
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CAMSHAFT BEARINGS 4.

Camshaft bearings are available pre-finished
1o size for standard and undersize journal
diameters.

Removal

1. With engine removed and placed in a work
stand, remove the camshatt, flywheel, and
crankshaft, following the appropriate pro-
cedures in this part. Push pistons to top of
cylinders.

2. Remove the camshaft rear bearing bore 6
plug. Remove camshaft bearings. )

Installation

1. Select the proper size expanding collet and
back-up nut and assemble on expanding
mandrel. With the expanding collet col-
lapsed, instail the collet in the camshaft
bearing and tighten back-up nut on expand-
ing mandrel until collet fits camshatt bearing.

2. Assemble the puller screw and extension (if
necessary) and install on expanding man-
drel. Wrap a cloth around threads of the
puller screw to protect the front bearing or
journal. Tighten pulling nut against the thrust
bearing and pulling plate to remove
camshaft bearing. Hold a wrench on the end
of puller screw to prevent it from turning.

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

Position new bearings at bearing bores, and
press in place with the tool shown in the il-
lustration. Be sure to center the pulling plate
and puller screw to avoid bearing damage.

Failure to use correct expanding collet
can cause severe bearing damage. Align
oil holes in bearings with oil holes in cylinder
block before pressing them into block. Be
sure front bearing is installed specified dis-
fance below front face of cylinder block.

Install core plug.

Install the camshaft, crankshatt, flywheel
and related parts, following appropriate pro-
cedures in this part, except do not check
connecting rod and main bearing
clearances,

EXPANDING COLLET

THRUST BEARING EXPANDING MANDREL BACK-UP NUT

PULLER SCREW

PULLING PLATE

. PULLER SCREW EXTEN

" CAMSHAFT BEARI
SION . -
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REMOVAL AND INSTALLATION (Continued)

OIL FILTER
Removal

1. Place a drip pan under the filter. Unscrew
the filter from the adapter fitting and clean
the adapter recess. Clean the oil filter gas-
ket surface.

Installation

1. Coat the gasket on a new filter with oil.
Place the filter on the adapter fitting. Hand
tighten the filter until the gasket contacts the
sealing surface, then tighten 1/2 turn more.

2. Operate the engine at fast idle and check for
oil leaks. If oil leaks are evident, perform the
necessary repairs 1o correct the leakage.
Check the oil ievel and fill the crankcase to
the correct level.

FILTER ELEMENT
6731

ADAPTER FITTING
6890

DISASSEMBLY AND ASSEMBLY

When installing nuts or bolts that must be
tightened refer to specifications. Qil the threads
with light engine oil. Do not oil threads that re-
quire oil-resistant or water-resistant sealer.

CYLINDER HEAD
Disassembly

1. With cylinder head removed from engine, re-
move rocker arm bolts, oil deflectors,
fulerum seats, and rocker arms. Remove ex-
haust manifolds and spark piugs.

2. Clean carbon from combustion chambers
before removing valves.

3. Compress valve springs. Remove spring re-
tainer locks and release springs. Remove
retainers, springs, stem seals, and vaives.
Discard stem seals.

Clean and inspect cylinder head(s) and relat-
ed components, using pertinent procedures in
this section.

Refer to Page 1-21 and 1-22 for repair pro-
cedures for cylinder heads and valves.

Assembly

Lubricate all valves, valve stems and valve
guides with engine oil. The valve tips are to have
Ford Polyethylene grease DOAZ-19584-A or
equivalent applied. The lubricant is to be applied
before installation.

1. Install each valve in port from which it was
removed or to which it was fitted. Install new
stem seal on each valve,

2. Set valve spring and retainer over valve
stem. Compress spring and install retainer
locks.

VALVE SPRING
COMPRESSOR

& 3145-A

3. With dividers, measure assembied height of
valve spring from surface of spring pad on
cylinder head to underside of spring retainer.
Check dividers with accurate scale. If as-
sembled height exceeds specifications, in-
stall spacer(s) below spring to reduce height
to recommended dimension. Reducing as-
sembled height below specifications can
cause spring breakage and rapid wear of
cam lobe.

4. Coat the fulcrum seats and sockets with
Ford Polyethylene grease DOAZ-19584-A.
Make certain that the rocker arm bolts are in
a serviceable condition before installing
them. Install rocker arms, fulcrum seats, oil
deflectors and bolts as detailed under Valve
Rocker Arm Instaliation.

5. Install exhaust manifolds and spark plugs.
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REMOVAL AND INSTALLATION (Continued)

PISTON AND CONNECTING ROD
Disassembly

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

2. Mark the pistons to assure assembly with
same rod and installation in the same cylin-
ders from which they were removed.

3. Using an arbor press and the tool shown in
the illustration, press the piston pin from the
piston and connecting rod. Remove the
piston rings.

Refer to Page 1-17 for cleaning and inspection
procedures.

Refer to Page 1-45 for repair procedures,

 UNDERSIDE OF SPRING )
RETAINER

SPRING PAD

DRIVER

o INSERT TAPERED PILOT

IN PISTON PIN FOR
$ PIN REMOVAL
REVERSIBLE
LOCATOR INSERT THIS END

IN PISTCN HOLE
FOR INSTALLATION

L)

ADAPTER

cur TOOL T68P-6135-A

PISTON PIN
REMOVER/INSTALLER

A4BT-2C

Assembly

Check the fit of a new piston in the cylin-
der bore before assembling piston and
piston pin to connecting rod. Piston pin bore
of connecting rod and diameter of piston pin
must be within specifications.

1. Apply a light coat of engine oil to all parts.
Assemble the piston to the connecting rod
with the cylinder number side of the con-
necting rod and indentation notch in piston
positioned in illustration.

RIGHT BANK ~ NOTCH TOWARD | EET BANK
FRONT OF ENGINE

NUMBERED SIDE OF ROD A2975-C

RIGHT SANK NGTCH TOWARD INBOARD

SIDE OF PISTON LEFT BANK

NUMBERED SIDE OF ROD A10402-1A

2. Start the piston pin in the piston and the
connecting rod. Using an arbor press, press
the piston pin through the piston and con-
necting rod until the end of pin is 116 inch to
1/8 inch below chamfer of the pin bore in the
piston.

3. Check the end gap of all piston rings. End
gap must be within specifications. Follow the
instructions contained on piston ring pack-
age and install the piston rings.

4. Check the ring side clearance of compres-
sion rings with a feeler gauge inserted be-
tween the ring and the lower land. Feeier
gauge should slide freely around the ring cir-
cumference without binding. Any wear wil!
form a step at the inner portion of the lower
land. If the lower lands have high steps,
replace the piston.

Be sure the bearing inserts and bearing
bore in the connecting rod and cap are
clean. Foreign material under the inserts will
distort the bearing and cause failure. Install
bearing inserts in connecting rod and cap
with tangs fitting in slots provided.

n
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REMOVAL AND INSTALLATION (Continued)

OIL PUMP
Disassembly

1. Remove the four screws and washers secur-
ing the oil pump cover to the oil pump.

2. Remove the oil pump outer rotor and rotor
shaft assembly from the oil pump housing.

Refer to Page 1-20 for cleaning and inspection
procedures.

Assembly

1. Install the outer rotor and rotor shaft in the
housing. Be sure that the identification
mark on the outer rotor is on the same
side as the identification mark on the in-
ner rotor. These parts are matched sets
and should only be replaced as an as-
sembly. Fill the housing with engine oil
for priming purposes.

CYLINDER ASSEMBLY
Disassembly

1. Mount the old engine in a work stand and
remove all the parts not furnished with the
new cylinder assembly, following the pro-
cedures given under Removal and
Installation.

2. Remove the four cylinder head locating
dowels and the block drain plugs.

3. Remove the old cylinder assembly from the
work stand.

Assembly

1. Clean the gasket and seal surtaces of alil
serviceable parts and assembiies.

2. Position the new cylinder assembly in a
work stand and install the cylinder head lo-
cating dowels and block drain plugs.

3. Transfer all serviceable parts removed from
the old cylinder assembly, following the pro-
cedures given under Removal and
Installation.

4. Check all assembly clearances and correct
as necessary.

CYLINDER BLOCK

Before replacing a cylinder block, determine if
it is repairabie. If so, make the necessary re-

. pairs, following the procedures given on Page
1-25.

Disassembly

1. Mount the old engine in a work stand and
completely disassemble it, following the pro-
cedures given under Removal and
Installation.

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

3. Remove the cylinder head locating dowels
and the block drain plugs.

Assembly

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

2. Position the new cylinder block in a work
stand and install the cylinder head locating
dowels and the block drain plugs.

3. Transfer all serviceable parts removed from
the old cylinder block, following the pro-
cedures given under Removal and
Installation.

4. Check all assembly clearances and correct
as necessary.
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IDENTIFICATION

The distributor assemblies can be identified
through the information stamped on a metal tag
attached to the distributor by a diaphragm assem-
bly attaching screw.

E2TZ <— PREFIX
12127 <— BASIC PART NUMBER
ABA <— SUFFIX

SOLID STATE IGNITION DESCRIPTION

The solid state ignition is the Duraspark Il break-
erless type. It is equipped with a vacuum and
centrifugal advance to control ignition timing.

The distributor provides a signal to the ignition
module which controls the timing of the spark at
the spark plugs. The signal is generated as the
armature, attached to the distributor shaft, rotates
past the stator assembly. The rotating armature
causes fluctuations in a magnetic field produced
by the stator assembly magnet. These fluctua-
tions induce a voltage in the stator assembly pick-
up coil. This signal is connected to the ignition
module by the wiring harness,

The occurrence of the signal to the ignition mod-
ule, in relation to initiat spark timing, is controlied
by centrifugal and vacuum mechanisms. The cen-
trifugal advance mechanism controls spark timing
in response to the engine RPM. The vacuum
mechanism controls spark timing in response to
engine load.

The centrifugal advance mechanism varies the
relationship of the armature to the stator assem-
bly. The sleeve and plate assembly, on which the
armature is mounted, rotates in relation to the
distributor shaft. This rotation is caused by cen-
trifugal weights moving in response to engine

RPM. The movement of the centrifugal weights
change the initial relationship of the armature to
the stator assembly by rotating the sleeve and
plate assembly ahead of its static position on the
distributor shaft. This results in spark advance.
The rate of movement of the centrifugal weights is
controlled by calibrated springs.

The vacuum spark control mechanism provides
spark advance. The diaphragm assembly also
varies the armature to stator relationship to pro-
vide spark advance. In this case the stator assem-
bly position is changed by means of vacuum
applied to the diaphragm assembly. Vacuum ap-
plied to the diaphragm assembly causes the di-
aphragm and attached diaphragm rod to move,
compressing the advance spring, which controis
the rate of spark advance. This movement of the
diaphragm rod, which is attached to the stator
assembly, causes the stator assembly to move
with respect to the armature. This changes the
initial armature to stator assembly relationship es-
tablished during initial timing set, causing spark
advance. The stator assembly is mounted on the
lower plate assembiy which, along with the di-
aphragm assembly, is attached to the distributor
base.
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DESCRIPTION (Continued)

BALLAST
START

AUN RESISTOR

1

&

)

SPARK PLUG

BATTERY

The Duraspark Il ignition module is shown. The response to a control signal. In the Duraspark ||
standard base part number for this module is ignition system this control signai comes from the
12A199. distributor stator assembly.

The ignition module performs the function of
turning off current flow through the ignition coil in

BURASPARK Ii
IGNITION MODULE
124199

VACUUM ADVANCE

STATOR
ASSEMBLY

ROLL PIN

ARMATURE

BLUE GROMMET-DURASPARK §)

DISTRIBUTOR HOUSING CENTRIFUGAL ADVANCE

B4082-2C
B4187-1A
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DESCRIPTION (Continued)

The Duraspark It ignition system consists of a The secondary circuit consists of the:
primary a.md a st.acor?dary c.:|rcuut. 1. Battery
The primary circuit consists of the: 2. Ignition Coil Secondary Winding
1. Bat.tc.-;ry _ 3. Distributor Rotor
2. lIgnition Sws.tch . 4. Distributor Cap
3. Bal‘la.lst Resflsto'r —_ Star.t B.ypass (Wires) 5. Ignition Wires
4, lgn!t!on Coil Primary Winding 6. Ignition Switch
5. ‘9"'*'_"” Module 7. Ballast Resistor — Start Bypass (Wires)
6. Distributor Stator Assembly 8. Spark Plugs
IGNITION SWITCH s
T
R
BALLAST RESISTOR
, START BYPASS
_t | STAATER RELAY
BATTERY : l
j?—_ TACH 1\ BAT
4 i weITE
IGNITION WIRES ” 1 ]
1 I RED
| N |
CAP ROTOR
IGNITION CQIL |— - _| GREEN IGNITION MODULE
STATOR ASSEMEBLY ! ! oRAnGE
[~ l i ) :PURPLE
| | ORANGE J 1 ]
] PURPLE ] 1 BLACK
1 | | Lo
I_ _~ _|BLACK

DISTRIBUTOR IGNITION SYSTEM GROUND

SPARK PLUGS

Bagsa-2a
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DESCRIPTION (Continued)

ADJUSTMENTS

With the ignition switch in the Run position,
primary circuit current flows from the battery,
through the ignition switch, the ballast resistor, the
ignition coil primary (BATTERY), the ignition mod-
ule (GREEN wire), and back to the battery through
the ignition system ground in the distributor
(BLACK wire). This current flow causes a magnet-
ic field to be built up in the ignition coil. When the
poles on the armature and stator assembly align,
the ignition module turns the primary current off,
coltapsing the magnetic field in the ignition coil.
The collapsing field induces a high voltage in the
ignition coil secondary winding. The ignition coil
wire conducts the high voltage to the distributor
where the cap and rotor distribute it to the appro-
priate spark plug.

A timing circuit in the ignition module turns the
primary current back on after a short period of
time. High voltage is produced each time the mag-
netic field is built up and collapsed.

The RED ignition module wire provides operat-
ing voltage for the ignition module’s electronic
components in Run mode. The WHITE wire pro-
vides voltage for the ignition module during Start
mode. Bypass provides increased voltage for the
ignition coil during Start mode.

STATOR
ASSEMBLY

|

ALIGNMENT OF
ARMATURE AND
STATOR ASSEMBLY
POLES

HMI’!!!!:!!!‘
\[/

B3509-1B

Ignition system adjustments are limited to initial
timing and spark plug gap on Duraspark Il
systems.

INITIAL IGNITION TIMING

The timing marks and their locations are illus-
trated on page 2-18.

For checking and adjusting the ignition timing
with a scope refer to the scope manufacturer's
instructions. To check and adjust the timing with a
timing light, proceed as follows:

1. Clean and mark the specified timing mark with
chalk or white paint.

2. Disconnect the vacuum line and plug the dis-
connected vacuum line.

3. Connect a timing light to the No. 1 cylinder
spark plug wire. Connect a tachometer to the
engine.

4. Start the engine and reduce the idle speed to
600 RPM to be sure that the centrifugal ad-
vance is not operating.

5. Directthe timing on the timing marks. The light
should flash just as the noteh on the pulley
lines up between the 4 and 8. Check specifi-
cations for correct initial ignition timing.

6. If the timing is not to specification, loosen the
distributor retaining bolt and rotate the distrib-
utor body until the marks are in line.

Ignition timing is advanced by counter-
clockwise rotation of the distributor body,
while clockwise rotation retards timing.

7. Tighten distributor retaining bolt and connect
vacuum hose.

8. To determine if the advance mechanism is
functioning, accelerate the engine while
watching the timing mark with the timing light.
The notch on the crankshaft pulley shouid
advance as engine RPM increases.

9. Disconnect the timing light.

DIAGNOSIS AND TESTING

Procedures for ignition system diagnosis and
testing are shown in the tests on the following
pages.

2-04
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DIAGNOSIS AND TESTING (Continued)

2-05

N

Checkout

® Visually inspect the engine compartment to en-
sure all vacuum hoses and spark plug wires are
properly routed and securely connected.

® Examine all wiring harnesses and connectors
for insulation damage, burned, overheated,
loose, or broken conditions.

® Be certain the battery is fully charged.
® All accessories should be Off during diagnosis.

Equipment

Obtain the follrowing test equipment or an
equivailent:

e Spark Tester, Special Service Tool D81P-
6666-A.

¢ Digital Volt-Ohmmeter Rotunda 014-00407.
& Small straight pins (2).

Notes

e All wire colors referred to in this part relate to the
colors of the ignition module wires. When work-
ing with a wiring harness, the wires must be
traced back to the ignition module for proper
color identification.

® When instructed to inspect a wiring harness,
both a visual inspection and a continuity test
should be performed.

® When making measurements on a wiring har-
ness or connector, it is good practice to wiggle
the wires while measuring.

TO IGNITION COIL

SPARK
TESTER

ENGINE
GROUND

A6025-C

TEST STEP RESULT ACTION TO TAKE
1_| sTART ciRCUIT
® Connect spark tester between ignition coil wire and Sparks GO to 2.
engine ground.
® Crank engine using ignition switch. No Sparks MEASURE resistance of

ignition coil wire.
Replace if greater than
5,000 chms per inch.

INSPECT ignition coil for
damage, carbon
tracking.

CRANK engine to verify
distributor rotation.

GO to 5.
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DIAGNOSIS AND TESTING (Continued)

KO COMPOUND ON
THIS SURFACE

*DO NOT USE SILICONE COMPOUND
ON MULTIPOINT ROTOR.

AB027-8

TEST STEP RESULT ACTION TO TAKE
2 | RUN CIRcuIT
& Turn ighition switch from Off to Run to Off position Sparks INSPECT distributor cap,
several times. adapter, rotor for cracks,
i t
® Spark should occur each time switch goes from Run g;;t:;:;t;ﬁg&;gck °
to Off position. ’
A CHECK for roll pin
L] Hemove spark tester, reconnect coil wire to securing armature 10
distributor cap. sleeve in distributor.
CHECK that ORANGE
and PURPLE wires are
not crossed between
ROTOR BLADE Th it =" distributor and ignition
SILICONE COMPOUND — 1732 THICK" module.
No Sparks GO to 3.
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IGNITION SYSTEM

2-07

DIAGNOSIS AND TESTING (Continued)

TEST STEP

RESULT

ACTION TO TAKE

3 | MODULE VOLTAGE

& Tumn ignition switch Off.

1. Carefully insert small straight pin in RED module
wire.

CAUTION: Do not allow straight pin to contact
electrical ground.

3. Measure battery voltage.

4. Measure voltage at straight pin with ignition switch
in Run position.

5. Tum ignition switch to Off position.
6. Remove straight pin.

2. Attach negative ( — ) VOM lead to distributor base.

90 percent of battery
voltage or greater

GO to 4.

Less than 90 percent of
battery voltage

between module and
ignition switch.

Worn or damaged
ignition switch.

Refer to wiring diagram.
Inspect wiring hamess

!

PIN

BALLAST
RESISTOR

SMALL
STRAIGHT

TO vOM

I
IGNITION
coiL @

STARTER RELAY

‘TACH'

GREEN

o~ PURPLE|

<

DISTRIBUTOR

N
Tl
;,
i I

.y

- BLACK]

it

—

e ORANG_EL
T

IGNITION
MODULE

NOTE:

WIRE SEQUENCE

HAS BEEN ARRANGED
TO SIMPLIFY
SCHEMATIC.
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DIAGNOSIS AND TESTING (Continued)

TEST STEP RESULT ACTION TO TAKE
4 | BALLAST RESISTOR

1. Separate and inspect ignition module two wire 0.8 to 1.6 ohms Problem is either

connector with RED and WHITE wires. intermittent or not in
ignition system.

2. Disconnect and inspect ignition coil connector. GO to 5.

3. Measure ballast resistor between BATT terminal of
ignition coil connector and wiring hamess connector | Less than 0.8 or greater Replace ballast resistor.
mating with RED module wire. than 1.6 ochms

4. Reconnect all connectors.

— %o r \
IGNITIO! BALLAST RED
N RESI
SWITCH STOR
oo il
v IGNITION
(] MODULE
STARTER RELAY IGNTION L f ] _J
con Q@o
7 I NOTE:
. TACH' e GREEN WIRE SEQUENCE
> 1 ~ PURPLE HAS BEEN ARRANGED
DiSTRIBUTOR o e TO SIMPLIFY
S | o BLACK SCHEMATIC.
. -
L o ORANGE
T Ty
\ S

AG379.4
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DIAGNOSIS AND TESTING (Continued)

IGNITION SYSTEM

2-09

TEST STEP

RESULT

ACTION TO TAKE

5 | SUPPLY VOLTAGE CIRCUITS

1. Remove SPARK TESTER, reconnect coil wire to
distributor cap.

2. Disconnect cable from starter relay to starter motor.

3. Carelully insert small straight pins in RED and
WHITE module wires.

CAUTION: Do not allow straight pins to contact
electrical ground.

. Measure battery voltage.

5. Following table below, measure voltage at points
listed with ignition switch in position shown.,

-

NOTE
® Attach negative (- ) VOM lead to distributor
base.
® Wiggle wires in wiring harness when
measuring.
WIRE/ ' IGN. SWITCH
TERMINAL CIRCUIT POSITION
RED RUN RUN
WHITE START START
“BATT" BALLAST
TERMINAL RESISTOR START
IGNITION COIL BYPASS

6. Tum ignition switch to Off position.
7. Remove straight pins.

8. Reconnect any cables/wires removed from starter
relay.

90 percent of battery
voltage or greater

Test result OK,
GO to 6.

Less than 90 percent of
battery voltage

Refer to wiring diagram.
Inspect wiring harness
and connector(s) in
faulty circuit(s).

Worn or damaged
ignition switch.

—— i, — — — — i e i — —

SMALL STRAIGHT PIN

S0 e - _—__
-] (-] ‘BATT
I IGNITION
O )eus
STARTER RELAY GREEN
TACH P I
PURPLE|
il T
DISTRIBUTOR
;\ e BLACK]

/6 OﬂANGEi
T

IGNITION
MODULE

NOTE:

WIRE SEQUENCE

HAS BEEN ARRANGED
TO SIMPLIFY
SCHEMATIC.

J

AB360B
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DIAGNOSIS AND TESTING (Continued)

TEST STEP RESULT ACTION TO TAKE
] I IGNITION COIL SUPPLY VOLTAGE
1. Attach negative (—) lead of VOM to distributor 6 to 8 volts GOt 7.
base.
2. Tum ignition switch to Run position. Less than 6 volts or greater| GO to 12.
3. Measure voltage at BATT terminal of ignition coil. than 8 volts
4. Tum ignition switch to Off position.
v e
—L DISTRIBUTOR
'?v’i'ﬁ'é’.ﬁ‘ T BASE s ™
Se-
= [~ BALLAST — — ™ o RED
RESISTOR WS
e —_ FE WHITE
A TIRN — o
. =
v col IGNITION
STARTER RELAY GREEN MODULE
4
SN PURPLE
>> <]
PTRIBATOR ;? z_ﬁ ‘ & BLACK \%?JEEJSEQUENCE
d SN HAS BEEN ARRANGED
< ORANGE SCHEMATIC.
<€E——— J
7 DISTRIBUTOR STATOR ASSEMBLY AND WIRING
HARNESS
1. Separate ignition module four wire connector. 400 to 1,300 ohms Test result OK.
Inspect for dirt, corrosion, and damage. GO to 8.
2. Measure stator assembly and wiring hamess
resistance between wiring harness terminais mating
A ) Less than 400 or greater GO to 11.
with ORANGE and PURPLE module wires. than 1,300 ohms
B
s@- BALLAST 4
RESISTOR —_ RED
R -
1) - \L WHITE
° o | STARTER
RELAY
|
IGNITION IGNITION
coL | ® SREEN MODULE
PURPLE
>_
DISTRIBUTOR — NOTE:
WIRE SEQUENCE
HAS BEEN ARRANGED
TO SIMPLIFY
SCHEMATIC, J
NOTE: Q
WIGGLE WIRES IN WIRING o as
HARNESS WHEN MEASURING ’ ,
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IGNITION SYSTEM

2-1
DIAGNOSIS AND TESTING (Continued)
TEST STEP RESULT ACTION TO TAKE
8 DISTRIBUTOR STATOR ASSEMBLY WIRING

HARBNESS

1. Attach onhe VOM lead to distributor base.

2. Alternately measure resistance between wiring
harness terminals mating with CRANGE and
PURPLE module wires and ground.

3. Reconnect four wire connector.

Greater than 70,000 ohms

Test result OK.
GOt 9.

Less than 70,000 ochms

Inspect wiring harness
between module
connector and
distributor, including
distributor grommet.

IGNITION
SWITCH

BALLAST
RESISTOR

RED

DISTRIBUTOR

NOTE:

WIRE SEQUENCE

HAS BEEN ARRANGED
TO SIMPLIFY
SCHEMATIC.

~

IGNITION
MODULE

\ h 4 h 4
\/ J.." DISTRIBUTOR
= BASE

) IGNITION COIL SECONDARY RESISTANCE

1. Disconnect and inspect ignition coil connector and
coil wire.

2. Measure secondary resistance from BATT terminal
to high voltage terminal.

3. Reconnect ignition coil wire.

7,700 to 10,500 ohms

Test result OK.
GO to 10.

Less than 7,000 ohms or
greater than 10,500 ohms

Replace ignition coil.

S

9

IGNITION
con_ \|
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IGNITION SYSTEM

“
DIAGNOSIS AND TESTING (Continued)

2-12

TEST STEP

RESULT

ACTION TO TAKE

10 | MODULE TO COIL WIRE

1. Separate and inspect ignition module four wire
connector and ignition coil connector from coil.

. Connect one lead of VOM to distributor base,
3. Measure resistance between TACH terminal of

Greater than 100 ohms

Replace ignition modu

le.

100 ohms or less

inspect wiring harness

between ignition modute

i . and coil.
ignition coil connector and ground.
4. Reconnect ignition module and coil connectors.
—e ( ™\
BALLAST . RED
IGNITION IiESISTOFI T
SWITCH Rer VAAAL L WHITE
£750 ! <<
o IGNITION
v IGNITION Ooo MODULE
STARTER RELAY coiL o GREEN
“TACH® e
PURPLE
NOTE:
L WIRE SEQUENCE
Falr HAS BEEN ARRANGED
DISTRIBUTOR S TO SIMPLIFY
-;. >y SCHEMATIC,

ORANGE

DISTRIBUTOR
BASE

AG366-C

"

DISTRIBUTOR STATOR ASSEMBLY

1. Separate distributor connector from harness.
inspect for dirt, corrosion, and damage.

. Measure stator assembly resistance across
ORANGE and PURPLE wires at distributor
connector.

. Reconnect distributor and module connectors.

400 to 1,000 ochms

Less than 400 or greater
than 1,600 ohms

Test result OK.

Inspect wiring harness
between distributor and
ignition module.

Replace stator
assembly.

=
3
DISTRIBUTOR -_{‘a
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L mmeea T

DIAGNOSIS AND TESTING (Continued)

TEST STEP RESULT ACTION TO TAKE
12 I IGNITION COIL PRIMARY RESISTANCE

1. Disconnect ignition coil connector. 0.8 to 1.6 chms Test result OK.
2. Measure primary resistance from BATT to TACH GO to 13.
terminal.
3. Reconnect ignition coil connector. Less than 0.8 or greater Replace ignition coil.

than 1.6 ochms

..r'l 1
‘BATT
IGNITION
coliL o
‘TACH'
13 | PRIMARY CIRCUIT CONTINUITY
1. Carefully insert small straight pin in module GREEN | Greater than 1.5 volis GO to 14,
wire.
CAUTION: Do not allow straight pin to contact 1.5 volis or less Inspect wiring harness
electrical ground. and connectors between
2. Attach negative {—) VOM lead to distributor base. ignition module and coil.
3. Tumn ignition switch to Run position.
4. Measure voltage at GREEN module wire.
5. Turn ignition switch to Off position.
6. Remove straight pin.
' ™
/s& BALLAST - : RED(
\GNITION RESISTOR —
SWITCH R . WHITE
S
‘BATT
> IGNITION
— @‘l Saer
STARTER RELAY TACH GREEN
"
o~ PURPLE
NOTE:
[ o WIRE SEQUENCE
DISTRIBUTOR ’S__—_ T~ %;Bj;ﬁ;vﬁmmceo
f"'_""'?\ o BLACK] SCHEMATIC.
- T
/ </ ORANGE]
- \- y,
9 V 9
pasmih
L
SMALL —l -
STRAIGHT DISTRIBUTOR

PiN BASE

AB370-A
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: DIAGNOSIS AND TESTING (Continued)

TEST STEP

RESULT

ACTION TO TAKE

14 I GROUND CIRCUIT CONTINUITY

1. Carefully insert small straight pin in module BLACK
wire,

CAUTION: Do not allow straight pin to contact
electrical ground.

Greater than 0.5 volt

GO to 15,

0.5 volt or less

Replace ignition module.

2. Attach negative (—) VOM lead to distributor base.
3. Tum ignition switch to Run position.
4. Measure voltage at BLACK wire.
5. Tum ignition switch to Off position.
6. Remove straight pin.
e —
S BALLAST . RED r
86 ™ RESISTOR <
T
] O BATT
IGNITION IGNITION
co MODULE
TACH' GREEN
<< me
™~ PURPLE
>> ce I
DISTRBUTOR e S BLACK NOTE:
> > /’ﬁ— WIRE SEQUENGE
HAS BEEN ARRANGED
- ORANGE TQ SIMPLIFY
—< \_ SCHEMATIC. )
¢V L s
SMALL —l'- Di I
e T ___l = BASS? BUTOR

15 l DISTRIBUTOR GROUND CIRCUIT CONTINUITY

t. Separate distributor connector from harmess.
Inspect for dirt, corrosion, and damage.

2. Attach one lead of VOM to distributor base.

3. Measure resistance by attaching other VOM lead to
BLACK wire in distributor connector.

NOTE: Wiggle distributor grommet when
measuring.

4. Reconnect distributor connector.

Less than one ohm

Test resuit OK,

Inspect wiring harness
and connectors between
distributor and ignition
module.

Greater than one ohm

Inspect ground screw in
distributor.

DISTRIBUTOR

|y

A |
=

DISTRIBUTOR
BASE
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IGNITION SYSTEM

REMOVAL AND INSTALLATION

2-15

1.

DISTRIBUTOR

Removal
1.

Remove distributor cap. Position it and igni-
tion wires to one side.

2. Disconnect and plug diaphragm assembly
hose(s).

3. Separate distributor connector from wiring
harmess.

4. Rotate engine to align stator assembly pole
and any armature pole.

5. Scribe a mark on distributor body and engine
block to indicate position of distributor in en-
gine, and position of rotor.

6. Remove distributor holddown bolt and clamp.

7. Remove distributor from engine. Do not rotate
engine while distributor is removed.

Installation

If engine was rotated while distributor was
removed:

a. Rotate engine until No. 1 piston is on com-
pression stroke.

b. Align timing marks for correct initial timing.

¢. Install distributor with rotor pointing at
number one terminal position in cap, and
armature and stator assembly poles
aligned.

d. Make sure oil pump intermediate shaft

© properly engages distributor shaft. it may
be necessary to crank engine after distrib-
utor gear is partially engaged in order to
engage oil pump intermediate shaft and
fully seat distributor in block.

e. If it was necessary to crank engine, again
rotate engine until No. 1 piston is on com-
pression stroke and align timing marks for
correct initial timing.

f. Rotate distributor in block to align arma-
ture and stator assembly poles and verify
rotor is pointing at No. 1 cap terminal.

g. Install distributor holddown bolt and
clamp; do not tighten.

8.

9.

if engine was not rotated while distributor was
removed and original distributor is being
replaced:

a. Position distributor in engine with rotor and
distributor aligning with previously scribed
mark. Armature and stator assembly poles
should also align, if distributor is fully seat-
ed in block and properly installed. Crank
engine if necessary to fully seat distributor
in block.

b. Install distributor holddown boit and
clamp; do not tighten.

i engine was not rotated while distributor was
removed and new distributor is being
instalied:

a. Position distributor in engine with rotor
aligned with previously scribed mark. If
necessary, crank engine to fully seat
distributor.

b. Rotate engine until timing marks for cor-
rect initial timing align and rotor is pointing
at No. 1 one cap terminal.

c. Rotate distributor in block to align arma-
ture and stator assembly poles.

d. Install distributor holddown bolt and
clamp; do not tighten.

If in steps 1-3 above the armature and stator
assembly poles cannot be aligned by rotating
distributor in block, pull distributor out of block
enough to disengage distributor gear and ro-
tate distributor shaft o engage a different dis-
tributor gear tooth and re-install distributor.
Repeat steps 1-3 as necessary.

Connect distributor to wiring harness.

Install distributor cap and-ignition wires.
Check that ignition wires are securely con-
nected to distributor cap and spark plugs.

Set initial timing to specification.

Tighten distributor holddown bolt to
specification.

Recheck initial timing. Readjust if necessary.

10. Connect diaphragm assembly hose.
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REMOVAL AND INSTALLATION (Continued)

216

STATOR ASSEMBLY

Removal
1. Remove distributor cap and rotor.

2. Separate distributor connector from wiring
harness.

3. Using small gear puller or two screwdrivers,
remove armature from sleeve and plate as-
sembly. Use caution to avoid loss of roll pin.

4. Remove two screws retaining lower plate as-
sembly and stator assembly 1o distributor
base. Note there are two different screws.

5. Remove lower plate assembly and stator as-
sembiy from distributor.

6. Remove E-clip, flat washer and wave washer
securing stator assembly to lower plate as-
sembly and separate stator assembly from
lower plate assembly. Note instaliation of
wave washer.

Installation

1. Place stator assembly on lower plate assem-
bly and install wave washer (outer edges up),
flat washer and E-clip.

2. Install stator assembly/lower plate assembly
on distributor base, being sure to engage pin
on stator assembly in diaphragm rod.

3. Install two retaining screws in proper locations
and tighten to specification.

4. Note there are two locating notches in arma-
ture. Install on sleeve and plate assembly with
unused notch and new roll pin.

9. Connect distributor to wiring harmess.

6. Replace distributor rotor and cap. Check that
ignition wires are securely connected to cap
and spark plugs.

7. Check initial timing.

DIAPHRAGM ASSEMBLY

Removal
1. Disconnect diaphragm assembly vacuum
hose.

2. Remove diaphragm assembly attaching
screws (2) and identification tag.

3. Disengage diaphragm rod from stator assem-
bly pin and remove diaphragm assembly.

Installation

1. Adjust new diaphragm assembly per instruc-
tions included in carton.

2. Engage diaphragm rod with stator assembly
pin.

3. Attach diaphragm assembly and identification

tag to distributor base with two attaching
screws and tighten to specification.

4. Ensure diaphragm rod is properly engaged
with stator assembly pin.

5. Connect vacuum hose.

DISTRIBUTOR CAP, ADAPTER AND
ROTOR

Removal
1. Remove the secondary wires.

2. Unclip the distributor cap and lift straight off
the distributor.

3. Using a screwdriver, loosen the adapter at-
taching screws and remove the adapter.

4. Loosen the screws attaching the rotor to the
distributor and remove the cap, if necessary.

Installation

1. If previously removed, position the distributor
rotor with the square and round locator pins
matched to the rotor mounting plate. Tighten
screws to specification.

2. Install adapter in position and tighten attach-
ing screws to specification.

3. Install the cap, noting the square alignment
locator, and fasten the clips.

4. Install secondary wires, noting correct loca-
tions on the distributor cap.
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REMOVAL AND INSTALLATION (Continued)

IGNITION WIRES

The ignition wires include the spark plug wires
connecting the distributor cap to the spark plugs
and the ignition coil wire connecting the distributor
cap to the high voltage terminal of the ignition coil.

These wires are designed to reduce radio inter-
ference caused by high voltage discharges in the
ignition system,

For testing, use an ohmmeter and check re-
sistance from terminal in cap to spark plug termi-
nal. Do not, under any circumstances, puncture an
ignition wire with any type of probing device.

Removal

When removing wires from spark plugs, use
Tool T74P-6666-A or equivalent. Grasp and twist
the spark plug wire boot back and forth, then pull
the wire off the piug. Do not puli directly on the
spark plug wire, or it may separate from its termi-
nal inside the spark plug wire boot.

SPARK PLUG WIRE
REMOVAL TOOL
T74P-6666-A
CR EQUIVALENT

TWIST & PULL

B3496-1C

Instaliation

Whenever an ignition wire is removed from a
spark plug or ignition coil or distributor cap termi-
nal, silicone compound must be applied to the
spark plug wire boot before it is reconnected.
Using a small clean tool, lightly coat the entire
inner surface of the boot with Ford Silicone Di-
electric Compound (D7AZ-19A331-A or
equivalent).

1. Attach each wire to proper terminal of distribu-
tor cap. Be certain wires are fully seated on
terminals.

2. Remove wire separators from old wire set and
install them on new setin approximately same
position.

3. Connect wires to proper spark plugs. Install
ignition coil wire. Be certain all wires are fully
seated on terminals.

SPARK PLUGS

Removal

1. Remove spark plug wire from spark plug,
using Tool T74P-6666-A or equivalent with a
twisting-pulling motion. Do not pull directly on
spark plug wire.

2. Inspect spark plug wires for physical damage.
Replace as necessary.

3. Clean area around each spark plug port with
compressed air.

4. Remove spark plug.

Instaliation

1. Set spark plug gap to specification.

2. Install spark plug and tighten to specification.

3. Coatthe inside of the spark plug wire boot with
silicone compound and install on spark plug.

CLEANING AND INSPECTIONV

DISTRIBUTOR ASSEMBLY

Clean distributor using compressed air. Make
sure no metai chips adhere to stator assembly.
Inspect distributor to be certain ali components
are securely attached and stator assembly moves
freely. Check that sleeve and plate assembly ro-
tates freely on distributor shaft.

DISTRIBUTOR CAP AND ROTOR

Wipe the distributor cap and rotor with a clean
cloth dampened with soap and water. Remaove
any soap film and dry with compressed air.

Examine for cracks, carbon tracking, dirt or
missing carbon button in cap. Replace as neces-
sary. Review Distributor Cap and Rotor Installa-
tion and Removal.
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CLEANING AND INSPECTION (Continued)
CYLINDER NUMEERING AND
SPARK PLUGS DISTRIBUTOR LOCATION
Examine the spark plug for cracked ceramic
insulator and condition of firing end. Refer to page
02-19 for various conditions and actions. FRONT
v
DISTRIBUTOR
IGNITION WIRES '
FIRING ORDER AND DISTRIBUTOR ROTATION
Without removing wires, inspect for visible
damage such as cuts, pinches, cracked or torn STANDARD cap oL REVERSE capCLp
boots. Replace as necessary. POSITION POSITION

IGNITION COIL

Wipe coil tower with a clean cloth dampened
with soap and water. Remove any soap film and
dry with compressed air. Inspect for cracks, car-
bon tracking and dirt.

FIRING CRDER
7.5L - 1-54-2-6-3-7-8

FIRING ORDER
7.5L - 1-3-7-2-6-5-4-8

FRONT

ToC

10 TC 10 20 30

1 ROTATION ﬂ

CRANKSHAFT TIMING MARKS

84180-28
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CLEANING AND INSPECTION (Continued)

GAP BRIDGED

IDENTIFIED BY DEPOSIT
BUILDUF CLOSING GAP
BETWEEN ELECTRODES

CAUSED BY OIL OR CARBON
FOULING. REPLACE PLUG,
OR, IF DEPOSITS ARE NCT
EXCESSIVE, THE PLUG CAN
BE CLEANED

OIL FOULED

IDENTIFIED BY WET BLACK
DEPOSITS ON THE INSULATOR
SHELL BCRE ELECTRODES

CAUSED BY EXCESSIVE O1L
ENTERING COMBUSTION
CHAMBER THROUGH WORN
RINGS AND PISTONS,
EXCESSIVE CLEARANCE
BETWEEN VALVE GUIDES AND
STEMS, OR WORN OR L QOSE
BEARINGS. REPLACE THE PLUG

CARBON FOQULED

ICENTIFIED BY BLACK, DRY FLUFFY
CARBON DEPOSITS ON INSULATOR
TIPS, EXPOSED SHELL SURFACES AND
ELECTRODES.

CAUSED BY TCO COLD A PLUG, WEAK
IGNITION, DIRTY AIR CLEANER,
DEFECTIVE FUEL PUMP, TQO RICH A
FUEL MIXTURE, IMPROPERLY QPERAT-
ING HEAT RISER OR EXCESSIVE
1DLING. CAN BE CLEANED,

NORMAL

IDENTIFIED BY LIGHT TAN OR GRAY
DEPOSITS ON THE FIRING TIP,

PRE-IGNITION

JDENTIFIED BY MELTED ELECTRODES
AND POSSIBLY BLISTERED INSULATOR,
METALIC DEPCSITS ON INSULATOR
INDICATE ENGINE DAMAGE.

CAUSED BY WRONG TYPE OF FUEL,
INCORRECT IGNITIGN TIMING CR
ADVANCE. TOO HOT A PLUG, BURNT
VALVES OR ENGINE OVERHEATING.
REPLACE THE PLUG

OVERHEATING

IDENTIFIED BY AWHITE OR LIGHT
GRAY INSULATOR WITH SMALL
BLACK OR GRAY BROWN SPOTS
ANDWITH BLUISH-BURNT
APPEARANCE OF ELECTRODES.

CAUSED BY ENGINE OVER-
HEATING  WRONG TYPE OF
FUEL, LOOSE SPARK PLUGS, TQO
HOT A PLUG, LOW FUEL PUMP
PRESSURE OR INCORRECT
IGNITION TIMING. REPLACE

THE PLUG.

FUSED SPOT DEPOSIT

1DENTIFIED BY MELTED OR
SPOTTY DEPOSITS RESEMBLING
BUBBLES OR BLISTERS.

CAUSED BY SUDDEN
ACCELERATICN. CAN BE
CLEANED IF NOT EXCESSIVE,
OTHERWISE REPLACE PLUG.

BAZI)-2A
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PRESTOLITE DISTRIBUTORS (MARINE & IRRIGATION ENGINES)
DESCRIPTION AND OPERATION

The centrifugal advance distributor is a
straight mechanical-type unit. A governor-type
centrifugal advance is located below the station-
ary breaker plate. Two centrifugal weights cause
the cam to advance or move ahead with respect
to the distributor drive shaft the rate of advance
is controlied by two calibrated springs.

ADJUSTMENTS AND REPAIRS

BREAKER POINTS AND/OR
CONDENSER
Removal

1. Remove the distributor cap and the rotor.
Note distributor cap locator.

DISTRIBUTOR CAP
LOCATOR

2. Disconnect the primary and the condenser
wires from the breaker point assembly.

3. Remove the breaker point assembly and
condenser retaining screws. Lift the breaker
point assembly and condenser out of the
distributor.

Installation

1. Place the breaker point assembly and the
condenser in position and install the retain-
ing screws.

2. Align and adjust the breaker point assembly.

3. Connect the primary and condenser wires to
the breaker point assembly.

4. Install the rotor and the distributor cap. Cap
must be properly positioned on locator.

BREAKER PLATE AND SUB-PLATE

Removal

1. Remove the distributor cap and rotor.

2. Working from the inside of the distributor,
pull the primary wire through the opening
out of the distributor.

3. Remove the sub-plate attaching screws and
lift the assembly from the distributor.

Installation

1. Place the breaker plate assembly in position
in the distributor.

2. Install the sub-plate hold down screws.

3. Insert the primary wire in the distributor. In-
stall the breaker points and the condenser.
Connect the primary wire and the condenser
wire to the breaker point terminal.

4. Install the rotor and the distributor cap.
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PRESTOLITE DISTRIBUTORS (MARINE & IRRIGATION ENGINES)
DESCRIPTION AND OPERATION (Continued)

CAM AND CENTRIFUGAL ADVANCE
WEIGHTS

Removal

1. Remove the breaker plate and sub-plate
from the distributor.

2. Mark one of the distributor weight
springs and its brackets. Also mark one
of the weights and its pivot pin.

3. Carefully unhook and remove the weight
springs.

4. Lift the lubricating wick from the cam assem-
bly. Remove the cam assembly retainer and
lift the cam assembly off the distributor
shaft. Remove the thrust washer.

5. Lift the weights out of the distributor.
Installation

1. If the weights were removed, fill the grooves
in the weight pivot pins with distributor cam
lubricant (C4AZ-19D530-A).

Position the weights in the distributor (the
marked weight is placed on the marked pivot
pin) and instali the weight retainers.

2. Place the thrust washer on the shafi.

3. Fili the grooves in the upper portion of the
distributor shaft with distributor cam lubricant
(CAAZ-19D530-A).

4. Install the cam assembly. Be sure that the
marked spring bracket on the cam as-
sembly is near the marked spring bracket
on the stop plate.

Place a light film of distributor cam lubri-
cant {C4AZ-19D530-A) on the distributor cam
lobes. Install the retainer and the wick. Oil
the wick with SAE-10W engine oil.

5. Install the weight springs. Be sure that the
marked spring Is attached to the marked
spring brackets.

6. Install the plate assembly.

7. Install the primary wire in the distributor.
Connect the primary and condenser wires to
the breaker point terminal.

8. Adjust the breaker point gap or dwell as
required.

DISTRIBUTOR
Removal

1. Remove the air cleaner. Disconnect the pri-
mary wire from the coil. Remove the distrib-
utor cap.

2. Scribe a mark on the distributor body and
the cylinder block indicating the position of
the body in the block, and scribe another
mark on the distributor body indicating the
position of the rotor. These marks can be
used as guides when installing the distribu-
tor in a correctly timed engine.

3. Remove the distributor hoid down bolt and
clamp. Lift the distributor out of the block.

Do not rotate the crankshaft while the dis-
tributor is removed, or it will be necessary to
time the engine.

Installation

1. If the crankshaft was rotated while the dis-
tributor was removed from the engine, it will
be necessary to time the engine. Rotate the
crankshaft unti! No. 1 piston is on TDC after
the compression stroke. Align the TDC mark
on the timing pointer with the timing pin on
the crankshaft damper. Position the distribu-
tor in the block with the rotor at the No. 1
firing position.

Make sure the oil pump intermediate shaft
properly engages the distributor shaft. it may
be necessary to crank the engine with the
starter, after the distributor drive gear is par-
tially engaged to engage the oil pump inter-
mediate shaft.

Install, but do not tighten, the retaining
clamp and boit. Rotate the distributor to ad-
vance the timing to a point where the breaker
points are just starting to open. Tighten the
clamp.

2. If the crankshaft has not been moved, posi-
tion the distributor in the block with the rotor
aligned with the mark previously scribed on
the distributor body and the marks on the
distributor body and cylinder block in
alignment.

3. |Install the distributor cap.
4. Connect the primary wire to the coil.

5. Check the ignition timing with a timing light
and adjust to specifications.

6. Instali the air cleaner.
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MAJOR REPAIR OPERATIONS

IGNITION SYSTEM

P

2-22

To perform the operations in this section, it will 6.
be necessary to remove the distributor from the
engine and place it in a vise.
BENCH DISASSEMBLY v
Refer to the illustration for the location of 8
parts. '
CONVENTIONAL IGNITION SYSTEM
DISTRIBUTOR
1. Remove the rotor. 9.
2. Disconnect the primary wire, the jumper 10
strap, and the condenser wire from the )
breaker point assembiies.
3. Remove the retaining screws from the
breaker point assemblies and condenser.
Lift the breaker point assembly and the con- 11
denser out of the distributor. ’
4. Working from the inside of the distributor, 12.
pull the primary wire through the opening in
the distributor.
5. Remove the breaker point and condenser
plate retaining screws and lift the plate out 13
of the distributor. '
14,
BREAKER
POINT
ASSEMELY

DISTRIBUTOR CAP

Mark one of the distributor weight
springs and its brackets. Also mark one .
of the weights and its pivot pin.

Carefully unhook and remove the weight
springs.

Lift the lubricating wick from the cam as-
sembly. Remove the cam assembly re-
tainer and lift the cam assembly off the
distributor shift. Remove the thrust
washer.

Lift the weights out of the distributor.

If the gear and shaft are to be used again,
mark the gear and the shaft so that the
pin holes can be easily aligned for as-
sembly. Remove the gear roll pin and then
remove the gear.

Remove the shaft collar roll pin.

Invert the distributor and place it on a sup-
port in a position that will allow the distribu-
tor shaft to clear the support plate and press
the shaft out of the collar and the distributor
housing.

Remove the distributor shaft upper bushing.
Remove the distributor shaft lower bushing.

ROTOR

LUBRICATING WICK
RETAINER —>=

CONDENSER —m

BREAKER
SUBPLATE
ASSEMBLY

PRIMARY WIRE ‘@

CENTRIFUGAL
ADVANCE .
ASSEMBLY

CAM

THRUST WASHER

THRUST WASHERS

UPPER BUSHING

@)4— OIL SEAL
@,LOWER BUSHING
\@ COLLAR

g/ DRIVE GEAR
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IGNITION SYSTEM

.

MAJOR REPAIR OPERATIONS (Continued)

BENCH ASSEMBLY

ORIGINAL SHAFT AND GEAR

1. Qil the new upper bushing, and install it on
the bushing replacer tool. Then install the
upper bushing. When the tool bottoms
against the distributor base, the bushing will
be installed to the correct depth.

2. Burnish the bushing to the proper size.

3. Invert the distributor and install the lower
bushing in a similar manner.

4. Qil the shaft and slide it into the distributor
body.

5. Place the collar in position on the shaft and
align the holes in the collar and shaft, then
install a new pin.

6. Check the shaft end play with a feeler gauge
placed between the collar and the base of
the distributor. if the end play is not within
iimits, replace the shaft and gear.

7. Press the gear on the shaft, using the marks
made on the gear and shaft as guides to
align the pin holes.

8. Remove the distributor from the press. In-
stall the gear retaining pin.

9. Position the distributor in a vise. Fill the
grooves in the weight pivot pins with distrib-
utor cam lubricant (C4AZ-19D530-A).

10. Position the weights in the distributor (the
marked weight is placed on the marked
pivot pin) and install the weight retainers.

11. Place the thrust washer on the shaft.

12. Fill the grooves in the upper portion of the
distributor shaft with distributor cam lubricant
(C4AZ-19D530-A).

13. Install the cam assembly. Be sure that the
marked spring bracket on the cam as-
sembly is near the marked spring bracket
on the stop plate.

Place a light film of distributor cam lubricant
(C4AZ-19D530-A) on the distributor cam lobes.
Install the retainer and the wick. Saturate the
wick with SAE 10W engine oil.

14. Install the weight springs. Be sure that the
marked spring is attached to the marked
spring brackets.

15. Place the breaker point and condenser plate
in position and install the retaining screws.

16. Working from the inside of the distributor,
push the primary wire through the opening
in the distributor housing.

17. Place the breaker point assembly and the
condenser in position and install the retain-
ing screws.

18. Align and adjust the breaker point assembly.

19. Connect the primary wire and the condenser
wire to the breaker point assembly.

20. Install the rotor and the distributor cap.

21. Check and adjust (if necessary) the cen-
trifugal advance mechanism.

NEW SHAFT AND GEAR

The shaft and gear are replaced as an assem-
bly. One part should not be replaced without
replacing the other.

1. Follow steps 1, 2, 3 and 4 under “Installing
Original Shaft and Gear Conventional Igni-
tion System Distributor.”

2. Insert a .024-inch feeler gauge between the
collar and distributor base. Slide the collar
on the shaft. While holding the collar in
place against the distributor base, drill a 1/8-
inch hole through the shaft using the hole in
the collar as a pilot. Remove the feeler
gauge.

3. Position the gear on the end of the shaft.
install the assembly in a press.

4. With the backing screw on the support tool
tightened enough to remove all end play,
press the gear on the shaft to the specified
distance from the bottom face of the gear to
the bottom face of the distributor mounting
flange. Drill a 1/8-inch hole through the shaft
using the hole in the gear as a pilot.

5. Remove the distributor from the press. In-
stall the coliar retaining pin and the gear re-
taining pin.

6. On a conventional ignition system distribu-
tor, complete the assembly by following
steps 10 thru 21 under “Bench Assembly
Originai Shaft and Gear.”
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MAJOR REPAIR OPERATIONS (Continued)

IGNITION SYSTEM

1.

2.

3.

MECHANICAL OPERATION
1.
2.

Turn the swiich to the SET position.

Adjust the SET TACH control so that ta-
chometer pointer is on the SET line.

Turn the switch to the SYNC position and
check to make sure that the drive chuck is
securely tightened on the distributor shaft.

Turn the motor switch to the left for 8 cylin-
der setting.

Adjust the speed control to vary the distribu-
tor speed between 400 and 4000 engine
rpm, or at the maximum speed of the engine
on which the distributor is used. Erratic or
thin faint flashes of light preceding the reg-
ular flashes as the speed of rotation is in-
creased can be due to weak breaker arm
spring tension or binding of the breaker arm
on the pivot pin.

Operate the distributor at approximately
2500 engine rpm and move the protractor

scale s0 that the zero degree mark on the

scale is opposite one of the neon flashes.
The balance of all the flashes should come
within 1 degree, plus or minus, evenly
around the protractor scale. A variation
larger than 1 degree or erratic or wandering
flashes may be caused by a worn cam or
distributor shaft or a bent distributor shaft.

DWELL ANGLE

Turn the switch to the CAM position. Oper-
ate the distributor at about 1000 rpm.

Turn the test selector switch to the cam an-
gie position and operate the distributor at
approximately 1000 engine rpm.

Adjust the breaker point gap until the dwell
angle is to specifications.

DISTRIBUTOR SPARK ADVANCE TEST

The spark advance is checked to determine if
the ignition timing advances in proper relation to
engine speed and load.

1. Check the contact dwell. K the contact dwell
or the breaker point gap is not within specifi-
cations, adjust the breaker points.

2. Check the breaker arm spring tension and
adjust it, if necessary.

CENTRIFUGAL ADVANCE

1. Set the test set to 0 degree advance and the
initial rpm setting listed in the specifications.

2, Operate the distributor in the direction of ro-
tation and slowly increase the rpm to the
setting specified for the first advance read-
ing listed in the specifications.

If the correct advance is not indicated at this
rpm, stop the distributor and bend one spring
adjustment bracket to change its tension. Bend
the adjustment bracket away from the distributor
shaft to decrease advance (increase spring ten-
sion) and toward the shaft to increase advance
(decrease spring tension). After the adjustment
is made, identify the bracket.

3. After an adjustment has been made to one
spring, check the minimum advance point
again.

4. Operate the distributor at the specified rpm
to give an advance just below the maximum.
If this advance is not to specifications, stop
the distributor and bend the other spring
bracket to give the correct advance.

5. Check the advance at all rpm settings listed
in the specifications. Operate the distributor
both up and down the rpm range.
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IDENTIFICATION DESCRIPTION

The carburetor identification tag is attached to
the body of the carburetor. The basic part
number for all carburetors is 9510. To procure
replacement parts, it is necessary to know the
part number prefix and suffix.

PART NO. PREFIX
INDICATES NEW
DESIGN

PART NC. SUFFIX

O

Motorcraft®
NE5TE RA”

A )

DESIGN CHANGE YEAR MONTH DAY
V1290-1P

ASSEMBLY
CODE

EXAMPLE: JULY (G) 21, 1986

The fuel pump is bolted to the left side of the
cylinder front cover. It is mechanically operated by
an eccentric bolted to the end of the camshaft. The
pump rocker arm riding against the eccentric pro-
vides the diaphragm up and down pumping
motion.

The fuel pump cannot be disassembled for re-
pairs and must be replaced if testing indicates it is
not within performance specifications.

FUEL PUMP
ASSEMBLY
9350

V5424-1A

WARNING: DO NOT SMOKE OR CARRY
LIGHTED TOBACCO OR OPEN FLAME OF
ANY TYPE WHEN WORKING ON OR NEAR
ANY FUEL RELATED COMPONENT. HIGHLY
FLAMMABLE MIXTURES ARE ALWAYS PRE-
SENT AND MAY BE IGNITED, RESULTING IN
POSSIBLE PERSONAL INJURY.
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DIAGNOSIS AND TESTING

GENERAL INFORMATION

Water and dirt that accumulate in the fuel tank
can cause a restricted fuel line or filter and mal-
function of the fuel pump or carburetor. Conden-
sation, which is the greatest source of water
entering the fuel tank, is formed by moisture in the
air when it strikes the cold interior walls of the fuel
tank.

If the accumulation of dirt and water in the filter
is excessive, the fuel tank should be removed and
flushed, and the line from the fuel pump to the tank
should be blown out.

Air leakage in the fuel inlet line can cause low
fuel pump pressure and volume,

A restricted fuel tank vent can cause low fuel
pump pressure and volume and can result in col-
lapsed inlet hoses or a collapsed fuel tank.

Low pressure is the most likely fuel pump trou-
ble that wili affect engine performance. Low pres-
sure will cause a lean mixture and fuel starvation
at high speeds.

Dirt accumulation in the fuel and air passages,
improper idle adjustments, and improper fuei level
are the major sources of carburetor troubies.

CONDITION

PROBABLE CAUSE

Low Fuel Pump Pressure

Diaphragm stretched or leaking.

Fuel pump diaphragm spring is
weak.

® Cam eccentric worn or undersize.

Fittings loose or cracked.

® Fuel pump screen clogged.

Fuel line cracked or broken.

Fuel pump valves seating
improperty.

Dirt in fuel tank and/or lines.
Fuel tank vent restricted.

Diaphragm ruptured.

Low Fuel Pump Volume with
Norma! Pressure

Fuel filter clogged.

Fuel pump to carburetor inlet Jine
abstructed, crimped or leaks.

Restriction in fuel supply line to
fuel pump.

Fuel Pump Leaks

Diaphragm defective. Fittings ioose.

Fuel Pump Leaks Oil

® Fuel pump retaining bolts loose.

Mounting gasket defective.

Fuel Tank and/or Inlet Line
Hoses Collapsed

Fuel tank vent restricted.

Flooding or Leaking Carburetor

Cracked carburetor body.
High fuel level or float setting.

Fuel inlet needle not seating
properly or worn needle and/or
seat,

Excessive fuel pump pressure.

Hard Starting

Improper starting procedure causing
a flooded engine.

Improper carburetor fuel level.
Improper idle adjustments.

Sticking or incorrectly seating fuel
inlet needle.

Incorrect fuel pump pressure.

Dirty air cleaner element.

Stalling

Incorrect idle fuel mixture,
Engine idle speed too siow.

Dirt, water or ice in fuel filter.
Fuel lines restricted or leaking air.
Fuel tank vent restricted.

Leaking intake manifold or
carburetor gaskets.

Carburetor icing (cold, wet or
humid weather).

Incorrect throttle linkage
adjustment to carburetor.

Clogged air bleeds or idle
passages.

Defective fuel pump.

Excessive looseness of throttle
shaft in bore(s) of throttle bodly.
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DIAGNOSIS AND TESTING (Continued)

CONDITION

PROBABLE CAUSE

Rough Idle

# Incorrect idle mixture adjustrnent.

® ldle adjusting needle(s} grooved,
worn, or otherwise damaged.

¢ Idle air bieeds restricted.

® Accelerating pump discharge check
valve not seating properly.

e |die air or fuel passages restricted.
e |dle discharge holes restricted.
® Excessive dirt in air ¢leaner.

® High or low float setting.

Poor Acceleration

® Poor acceleration complaints fall
under one of three headings: the
engine is sluggish on acceleration,
the engine stalls when accelerated,
or the engine hesitates or develops
a flat spot when accelerated. Poor
acceleration is caused by either an
excessively lean or rich mixture on
acceleration and/or defects of
improper adjustments in the ignition
system.

A LEAN MIXTURE CAN BE CAUSED
BY:
# Low fuel pump pressure,

& Sticking fuel inlet needle.
® Low fuel level or float setting.
® Restriction in main fuel passage.

® Air leak between the carburetor and
the manifold caused by loose
mounting boits or defective gasket.

® Air leak at the throttie shaft caused
by a womn thrattle shaft.

® Incorrect accelerating pump stroke
adjustment.

# Accelerating pump fuel inlet or
outlet valve not seating.

* Restriction in the accelerating
pump discharge passage.

A RICH MIXTURE CAN BE CAUSED
BY:

& High fuel level or float setting.

¢ Fuel inlet needle not seating
properly or wom needle and/or
seat.

¢ Excessively dirty air cleaner.

® Incorrect accelerating pump stroke
adjustment.

e Restricted air bleeds.

& Womn or damaged main metering
jet.

e Accelerating pump outlet valve not
seating properly.

Inconsistent Engine Idle Speed

® |ncorrect throttle linkage adjustment
to carburetor.

e Governor not adjusted properly or
faulty.

® Binding or sticking throttle linkage.

e Sticking carburetor throttle shaft.

& Excessive looseness of throttle
shatt in bores of throttle body.

® Incorrectly installed throttle plates.

& Sticking fuel inlet needie.

Surging Above Idle Speed

e Clogged main jets.
¢ Improper size main jets.

® Low fuel level or float setting.

Low fuel pump pressure or volume.

* Clogged fuel fitter or fuel purnp
filter screen.

¢ Distributor vacuum passage
clogged.

Reduced Power Qutput

Float setting too high or too low.
® Fuel pump pressure too tow,

& Improper size or obstructed main
jets.

® Restricted air bleeds.

® Restriction in main fuel passages.
® Excessive dirt in air cleaner,

® Throttle plate not fully open.

¢ Faulty choke operation.

& Improper throttle iinkage or
governor adjustment.
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DIAGNOSIS AND TESTING (Continued)

PRESSURE AND CAPACITY (VOLUME)
TESTING

To determine that the fuel pump is in satisfacto-
ry operating condition, tests for both fuel pump
pressure and fuel pump capacity (volume) should
be performed.

The tests are performed with the fuel pump
installed on the engine and the engine at normal
operating temperature at idle speed.

Before the tests, make sure the replaceable
fuel filter has been changed within the recom-
mended maintenance interval. When in doubt,
install a new filter.

Pressure Tests

Refer to the fue! pump specification and note
the fuel pump pressure and capacity (volume)
design tolerances.

1. Remove the air cleaner assembly. Disconnect
the fuei inlet line or the fuel filter at the car-
buretor. Use care to prevent combustion
due to fuel spillage.

2. Connect a pressure gauge, a restrictor and a
flexible hose between the fuel filter and the
carburetor. NOTE: Inside diameter of small-
est passage in test flow circuit must notbe
smaller than .220.

3. Position the flexible fuel outiet hose and the
restrictor so the fuel can be discharged into a
suitable graduated container.

4. Before taking a pressure reading, operate the
engine at the specified idie RPM and vent the
system into the container by opening the hose
restrictor momentarily.

5. Close the hose restrictor, allow the pressure
to stabilize, and note the reading. (Refer to the
Specifications in Part 8).

lf the pump pressure is not within specifications,
and the fuel lines and filter are in satisfactory
condition, the pump should be replaced.

If the pump pressure is within specifications,
perform the tests for fuel capacity (volume).

FUEL QUTLET HOSE

HOSE RESTRICTOR
/

<::;:T>
e
<
|
CAHABURETOR FUEL INLET PORY

rute;
.
0
GASKET

FUEL FILTER

fohimragin
H
QUNCES

FUEL INLET

FUEL INLET LINE
TO CARBUREYTOR

FUEL CONTAINER

FABRICATED
ADAPTER FITTING

HOSE

IN-LINE FUEL FILTER

B2630-18

Capacity (Volume) Test

With the fuel pump pressure within specifica-
tions, test the capacity (volume) as follows:

1. Operate the engine at the specified idle RPM.

2. Open the hose restrictor and expel the fuel
into the container, while observing the time
required to expel one pint. Close the restrictor.
One pint or more of fuel shouid be expelied
within the specified time limit.

It the pump volume is below specifications, re-
peat the test using an auxiliary fue! supply and a
new fuel filter. If the pump volume meets specifica-
tions while using the auxiliary fuel supply, check
for a restriction in the fuel supply from the tank and
for the tank not venting properly.

REMOVAL AND INSTALLATION

FUEL PUMP ASSEMBLY

. Removal
1. Disconnect the inlet and outlet lines at the
fuel pump.

2. Remove the pump attaching screws, then
remove’ the pump and the gasket. Discard
the gasket.

Installation

1. Remove all the gasket materiai from the
mounting pad and pump flange. Apply oil-
resistant sealer to both sides of a new gas-
ket and to the threads on the attaching bolts.

2. Position the new gasket on the pump in
position against the mounting pad. Make
sure the rocker arm is riding on the
camshaft eccentric. (Turn the engine over
until the fuel pump eccentric is on the low
side of the stroke.)

3. Press the pump tight against the pad, install
the attaching screws and alternately tighten
them to specifications.

4. Connect the fuel inlet and outlet lines.
5. Operate the engine and check for leaks.
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FUEL SYSTEM

MODEL 2300 2-V CARBURETOR

DESCRIPTION

The Model 2300 2-V carburetor has four main
assemblies. They are the main body, throttle
body, metering block and the fuel bowl.

The air horn assembly is part of the main
body. On top of the air horn is the choke plate,
and below the choke plate are the primary and
booster venturis. Within the venturis are the
main and accelerating pump discharge nozzles.
On the side of the main body is the choke
assembly,

Found below the main body is a separate as-
sembly called the throttle body. Located inside
the throttle body are the throttle plates and throt-
tle shaft. The throttle lever is connected to the

FUEL BOWL Ji

ACCELERATOR PUMP
FUEL INLET

|

throttle shaft. Connected to the throttie body is
the accelerating pump operating lever and the
idle speed adjustment screw.

The metering block is connected to the side of
the main body. Inside the metering block are the
main jeis, the power valve, and the various fuel
and air passages and restrictions. The idle mix-
ture adjusting screws are found on the side of
the metering block.

Connected to the metering block on the main
body is the fuel bowl assembly. inside the fuel
bowl are the fuel inlet screen, fuel inlet needle
and seat assembly, float and lever assembly,
and accelerating pump. Found on some models
are a sight plug and an adjusting nut for the fioat
level.

B MAIN BODY
PR THROTTLE LEVER §

E IDLE MIXTURE
ADJUSTMENT SCREW

ATHROTTLE BODY B
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MODEL 2300 2-V CARBURETOR {Continued)

CARBURETOR SYSTEMS

The Holley Model 2300 two-barrel carburetor
uses four systems to provide carburetion. To-
gether these four systems vaporize and meter
fuel into the proper air/fuel mixture for every
mode of engine operation. The four systems are:
idle, accelerating pump, main metering and
power system. Two other systems, fuel inlet and
choke, supplement these systems.

The two-barrel system can be thought of as
two carburetors working for the same purpose.
Each barrel can be thought of as a single car-
buretor by itself. Each system works identica! to
its counterpart in the other barrel.

The idle system provides a reasonably rich
mixture for smooth engine idling speed and a
transfer system that is in operation during low
speeds. The main metering system provides the

proper mixture for normal cruising conditions.

The accelerator pump system mechanically sup-
plies additional fuel during acceleration. The
power enrichment system provides a richer mix-
ture when high power output is desired. Each of
these systems is constantly supplied with fuel by
the fuel inlet system.

A choke system provides a rich mixture to
start the engine when cold and a slightly richer
than normal mixture for cold engine operation.
The 2300 carburetor is equipped with a manual
choke or an electrically heated automatic choke.

SEAT ASSEMBLY

BUMPER SPRING

FUEL INLET SYSTEM

All fuel enters the fuel inlet through pressure
supplied by the fuel pump. Fuel passes from the
fuel inlet through the filter screen, past the nee-
dle and seat assembly, and into the fuel bowl.
As the fuel level in the fuel bowl rises, so does
the float assembly. But as the float rises it tends
to close the needle and seat assembly, restrict-
ing the amount of fuel flowing into the fuel bowl.
As the fuel is used, the fioat drops and the nee-
die valve leaves the seat, allowing more fuel to
enter the fusl bowl, but only enough fuel to raise
the float to its proper level. A bumper spring is
placed under the float hinge to stabilize the
movement of the float assembly. The fuel bowl
is vented internally through the vent tube.

VENT TUBE

NEEDLE AND

FILTER
SCREEN

FLOAT

FUEL INLET

IDLE FUEL SYSTEM

From the fuel bowl, fuel flows through the
main jet into a small, angular, horizontal idle
feed passage that leads to a vertical idle welt
passage. Flowing up this idle well passage, fuel
passes through the idle feed restriction. After
this passage, the fuel flows through another
horizontal passage and at the end of this pas-
sage is mixed with incoming air from the idle air
bleed. The air/fuel mixiure then flows down an-
other vertical passage to the bottom of the main

feed port, the air/fuel mixture flows unrestricted.
The mixture exits through the idle constant feed
port. When the throttle plate is closed, no fuel is
discharged through the idle transfer slot. At this
point the function of the transfer slot is to act as
an air bleed directly above the idle constant feed
port and to further lean out the air/fuel mixture.

passags : TRANSEER
body, where it splits into two directions. One di- SLOT
rection goes to the idle discharge passage, the  THROTTLE
other to the idle transfer passage and constant ~ PLATE
feed port. The mixture flowing down the pas- kit
sages leading to the idle discharge passage l BODY

flows past the pointed tip of the idle mixture ad-

Justment needle screw. From here, the air/fuel A

mixture goes down a short passage in the main i“‘T’"“"’ ........ IDLE DISCHARGE

body and down another passage into the throttle THROTTLE . IOLE PASSAGE o QLEL \
body, where it is discharged in the throttle bore BODY S TORr | DLEDSCHARGe B PWEL

below the closed throttle plate. In the passages
leading to the idle transfer passage and constant

| ADJUSTING
! NEEDLE
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As more engine speed is desired, the move-
ment of the accelerator linkage causes the
throttle plate to open. When the throttle plate is
opening, the idle transfer slot is exposed to man-
ifold vacuum, causing fuel to be discharged from
the transfer slot. As the throttle plate opens
more, engine speed increases, thus increasing
the air flow through the carburetor. The air flow
is increased further by the effect of the venturi.
With the resulting increases in air flow, the main
metering system comes into operation with idle
system tapering off. Thus a smooth, graduai
transition is made from idle to operating speeds.

MAIN METERING SYSTEM

In the main metering system, with the throttle
nartly opened, fuel flows from the fuel bowl
through the main jet. The main jet meters the
fuel into the main well. From the main well, fuel
flows past the main weil air bleeds, where it be-
comes mixed with air. The air/fuel mixture con-
tinues up the main well, passing through
horizontal passages in the body, and exiting
through a horizontal channel to the discharge
nozzie in the booster venturi. The airfuel mix-
ture is now mixed with the incoming air.

bleed in the air horn of the main body, and then
enters the main metering body through intercon-
necting passages. Because the air/fuel mixture
is lighter than liquid fuel, it responds faster to
changes in venturi vacuum and vaporizes more

Filtered air enters through the high speed air -

easily when discharged into the airstream. The
amount of air/fuel mixture flowing to the intake
manifold is regulated by the throttle plate posi-
tion, which aiso regulates the engine speed and
power output.

BOOSTER
VENTURI

v BOOSTER
VENTUR| AIR BLEED ;|

DISCHARGE |

MAIN WELL WAR  MANJET yain well

"MAIN WELL B FUEL
AlIR BLEEDS o AIR/FUEL

POWER FUEL SYSTEM

During high power operation, the increased air
flow down the air horn tends to lean out the air/
fuel mixture. Additional fuel is required to enrich
the air/fuel mixture. The needed additional fuel is
supplied by the power fuel system, which is reg-
ulated by manifold vacuum. Vacuum to actuate
the power valve, found in the metering block, is
supplied through passages in the throttle body
and main body. At idle speed or under normal
load, the vacuum supplied to the power valve is
sufficient to overcome the spring pressure acting
on the power valve diaphragm; thus the vacuum
holds the power valve closed. At high speed op-
eration, manifold vacuum drops; thus the spring
in the power valve forces the valve to open, al-
lowing fuel to flow. The path of the fuel is
through the power valve, then through the diago-
nal restrictions in the metering block, and finally
into the main well, where it joins the main fuel
flow and enriches the mixture.

When engine speed is reduced, manifold vac-
uum once again increases. This vacuum acts on
the power valve diaphragm to overcome spring
pressure. The power valve then shuts off the
added supply of fuel which is no longer required.

DISCHARGE
NOZZLE

AIR BLEED

" VENTURI
POWER VALVE; NTU
RESTRICTION
POWER
VALVE
# AIR
® FUEL

: N ® AIRFUEL
. MANIFOLD
MAIN WELL MANIFOL! o
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ACCELERATING PUMP SYSTEM

When the throttle piates are opened suddenly
as during quick acceleration, the air flow down
the venturi responds almost immediately and is
rapidly increased. Fuel responds more slowly to
this increased air flow since it is heavier than air.
This difference in response must be compen-
sated for or a too-lean mixture would result and
the engine would hesitate. The accelerating
pump system corrects this problem. It mechan-
ically supplies fuel until the other meterting sys-
tems are able to supply enough fuel to maintain
a proper mixture.

The accelerating pump is a diaphragm-type
pump which is located in the bottom of the fuel
bowl. When the throttle is opened, the pump
linkage is actuated by a cam on the throttle lev-
er, and forces the pump diaphragm upward.
When the diaphragm moves up, fuel pressure
forces the pump inlet check ball, or valve, onto
its seat, preventing fuel flow back inio the fuel
bowl. The diaphragm pressure also forces fuel
through a short passage in the fuel bowi, and
into the long, diagonal passage in the metering
body. It then flows into the main body passage
to the pump discharged chamber. Fuel pressure
causes the discharge needle to unseat and fuel
is discharged into the venturi.

ACCELERATING

MAIN WELL

IDLE FUEL
IDLE FUEL
PASSAGES

ACCELERATING POWER VALVE
VACUUM PICK-UP

PUMP PASSAGES
FRONT OF METERING BLOCK

IDLE AIR ACCELERATING

MAIN FUEL MAIN WELL BLEEDS PUMP PASSAGE

PASSAGES AlR BLEED

1IDLE
PASSAGE  TRANSFER
PASSAGE

DISCHARGE
ZZLE

DISCHARGE
1 NEEDLE

e

)

wamponr

NFUEL

PUMP
OVERRIDE

DISCHARGE SPRING

PASSAGE -
DIAPHRAGM DIAPHRAGM

PUMF INLET RETURN SPRING
CHECK BALL

When the accelerator is moved rapidly the
throttie plates go to the wide-open position, the
pump override spring is compressed and allows
the full pump travel, by applying pressure to
maintain the pump discharge. Without this pump
override spring, the pump linkage would be bent
or broken because fuel, being a liquid, is essen-
tially incompressible.

As the throttle moves to the closed position,
the accelerating pump linkage returns to its origi-
nal position and the diaphragm return spring
pulls the diaphragm back to its original position.
The pump inlet check ball is again unseated and
fuel fiows from the fuel bowl into the accelerating
pump chamber.

MAIN WELL
AlR BLEEDS

IDLE FUEL MAIN

PASSAGES

MAIN FUEL 10 e FueL N\
SYSTEM  pascace POWER FUEL
PASSAGE PASSAGES

IDLE TRANSFER PASSAGE

REAR OF METERING ELOCK.
vioz1e
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ADJUSTMENTS

IDLE MIXTURE ADJUSTMENT

Connect tachometer to engine; tachometer

should have 1% to 2% accuracy and an ex-
panded scale of 0-1000 RPM or 400-800 RPM.

1.

Adjust idle mixture screws fully in until they
are lightly seated. Back them out 1-1/2 reve-
lutions. This will provide sufficient adjust-
ment to be able to start the engine.

Be sure the engine is thoroughly warmed
up. Adjust the curb idle speed to specifica-
tion by turning the throttle stop screw “in” to

DLE ADJUSTING SCREW,

PUMP LEVER ADJUSTMENT

raise idle speed, or “out” to decrease idle
speed.

Turn the idie mixture adjustment screws in-
ward until the engine speed begins to drop
due to a lean mixture. Next, turn the screws
outward until the engine speed begins to
drop due to an excessively rich mixture.
Then turn the screws inward to a point be-
tween these two extremes to obtain max-
imum engine smoothness and RPM.

Reset idie speed to specifications.

Recheck idie mixture adjustment and reset if
necessary.

ADJUSTING SCREW

IDLE ADJUSTING SCREW
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ERRATIC ENGINE IDLE

If the engine idle is erratic or rough after cor-
rect idle adjustment, check the following items:

1. Recheck spark plugs and spark plug wires.
Be sure all cylinders are firing. A missing
cylinder or occasional misfire will turn an en.
gine that is a minor emitter into a gross
emitter.

2. Check for vacuum leaks (vacuum lines or
manifold).

LOW IDLE SPEED ADJUSTMENT

With engine at correct operating temperature
and condition as in above procedure and curb
idle adjusted to specifications, proceed as
follows:

1. Set the low idle speed to specifications by
adjusting the low idle speed adjusting screw.

ACCELERATING PUMP LEVER
ADJUSTMENT

1. Using a feeler gauge and with the throttle
plates in the wide open position, there
should be .015 inch clearance between the
accelerating pump operating lever adjust-
ment screw head and the pump arm when
the pump arm is depressed manually.

2. If adjustment is required, loosen the adjust-
ing screw lock nut and turn the adjusting
Screw in to increase the clearance and out
to decrease the clearance. One half turn of
the adjusting screw is equal to approx-
imately 0.015 inch. When the proper adjust-
ment has been obtained hold the adjustment
Screw in position with a wrench and tighten
the lock nut.

3. Perform an accelerating pump stroke adjust-
ment, if required.

ACCELERATING
PUMP LEVER

CLEARANCE

ACCELERATING PUMP STROKE
ADJUSTMENT

The accelerating pump stroke has been set to
help keep the exhaust emission level of the en-

gine within the specified limits. The additional
holes provided for pump stroke adjustment are
for adjusting the stroke for specific engine ap-
plications. The stroke shouid not be changed
from the original setting.

If the pump stroke has been changed from
the specified setting, refer to the following
instructions to correct the stroke to
specifications.

if a change in the adjustment is required,
make certain the proper hole (top or bottomn)
in plastic accelerating pump cam, located be-
hind the throttle lever, is properly aligned (in-
dexed) with the numbered hole (top or
bottom) in the throttle lever before installing
the retaining screw.

FUEL LEVEL FLOAT ADJUSTMENT — DRY

On the externally adjusted fuel iniet needle
and seat, the dry float adjustment is a preiimi-
nary fuel level adjustment only. The final adjust-
ment (Fuel Level Float Adjustment — Wet) must
be performed aiter the carburetor is installed on
the engine. ’

TURN ADJUSTING NUT
UNTIL FLOAT IS PARALLEL
WITH TOP OF BOWL
(HOLDING BOWL UPSIDE DOWN)

B2735. o

On the internally adjusted fuel level, the dry
adjustment is the only one made. With the fuel
bowl and fioat assembly removed, adjust the
float so that the float is parallel to the fuel bowi,
with the top of the fuel bowl inverted.

On the externally adjusted fuel iniet needle
and seat, turn the adjusting nut to make the
adjustment,

On the internally adjusted fuel level, bend the
float arm to make the adjustment.

With the fuel bowl and float assembly re-
moved, adjust the float so that the float is paral-
lel to the fuel bowl, with the top of the fuel bowl
inverted.
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FUEL LEVEL ADJUSTMENT — WET

The fuel pump pressure and volume must be
to specifications prior to performing the following
adjustments.

1. Operate the engine to normalize engine
temperatures and place the engine on a fiat
surface, as near level as possible. Stop the
engine and remove the air cleaner, if it was
not previously removed.

2. Check the fuel level in each fuel bowl sepa-
rately. Place a suitable container below
the fuel level sight plug in the fuel bowl
to collect any spillover of fuel. Carefully
remove the fuel level sight plug and
gasket.

3. [f the fuel level is satisfactory, install the
sight plug.

4. If the fuel level is too high, drain the fuel
bowl and refill it. To drain the fuel bowl,
loosen one lower retaining bolt from the fuel
bowl and drain the fuel into a suitable con-
tainer. Check the fuel level again before al-
tering the float setting. This will eliminate
the possibility of foreign material causing
a temporary flooding condition. Install
the bolt and the fuel level sight plug, and
start the engine to fill the fuel bowl. After
the fuel level has stabilized, stop the en-
gine and check the fuel level.

If the fuel level is still too high, it should
first be lowered below specifications and
then raised until it is just at the lower edge of
the sight plug opening. If the fuel level is too
low, it is only necessary to raise it to the
specified level. Follow the procedure under
To Lower Fuel Level or To Raise Fuel Level,
whichever is applicable.

To Lower Fuel Level

1. With the engine stopped, loosen the lock
screw on top of the fuel bowl just enough to
allow rotation of the adjusting nut under-
neath. Do not loosen the lock screw or at-
tempt to adjust the fuel level with the
sight plug removed and the engine run-
ning because the pressure in the line will
spray fuel out and present a fire hazard.

2. Turn the adjusting nut approximately 1/2 turn
in to lower the fuel level below specifications
{(1/6 tumn of the adjusting nut, depending on
the direction of rotation, will raise or lower
the float assembly at the fuel level sight plug
opening 3/64 dnch).

3. Tighten the lock screw and install the fuel
level sight plug. Start the engine. After the
fuel level has stabilized, stop the engine and

5.

check the fuel level at the sight plug open-
ing. The fuel level should be below specified
limits. If it is not, repeat the previous steps,
turning the adjusting nut an additional
amount sufficient to lower the fuel below the
specified level.

Loosen the lock screw and turn the adjust-
ing nut out in increments of 1/6 turn or less
until the correct fuel level is achieved. After
each adjustment, tighten the lock screw, in-
stall the fuel level sight plug, and then start
the engine and stabilize the fuel level.
Check the fuel level at the sight plug open-
ing. Install the sight plug and gasket.

instalt the air cleaner if other carburetor ad-
justments are not required.

To Raise Fuel Level

1.

With the engine stopped, loosen the lock
screw on top of the fuel bowl just enough to
allow rotation of the adjusting nut under-

_ neath. Do not loosen the lock screw or at-

tempt to adjust the fuel level with the
sight plug removed and the engine run-
ning because the pressure in the line will
spray fuel out and present a fire hazard.

Loosen the lock screw and tumn the adjust-
ing nut out in increments of 1/6 turn or less
until the correct fuel level is achieved. After
each adjustment, tighten the lock screw, in-
stall the fuel level sight plug, and then start
the engine and stabilize the fuel level.
Check the fuel level at the sight plug open-
ing. Instali the sight plug and gasket.

Install the air cleaner if other carburetor ad-
justments are not required.
W | LOCK SCREW

ADJUSTING NUT

FUEL LEVEL
SIGHT PLUG .
OPENING

B2799-8
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FUEL SYSTEM

REMOVAL AND INSTALLATION

CARBURETOR
Removal

1. Remove the air cleaner. Remove the throttie
rod from the throttle lever. Disconnect the
choke control cable, hand throttle control ca-
ble, the distributor vacuum hose and the fuel
line.

2. Disconnect the governor throttle control lines
or rod at the carburetor (if applicable).

3. Remove the carburetor retaining nuts and
lockwashers, then remove the carburetor.
Remove the spacer from the manifoid.

Installation

1. Be sure all old gasket materiat is removed
from the manifold heat riser flange, then
place the spacer in position on the manifold.
Position the carburetor on the manifold and
instal! the lockwashers and nuts. Tighten the
nuts alternately to specification.

2. Connect the throttle rod. Connect the choke
control cable. Be sure the end of the
choke cable is bent downward to prevent
interference with the bottom of the air
cleaner. This interference will restrict
opening of the choke plate. Connect the
hand throttle control cable, the distributor
vacuum hose, the fuel line, and the governor
lines or control rod. Adjust the idle speed,
the primary and secondary fuel level, and
the idle fuel mixture.

FUEL BOWL AND GASKET
METERING BLOCK AND GASKET

Removal
1. Remove the fuel inlet fine and vacuum line.

2. Place a suitable container under the fuel
bowi and drain the bowl by loosening one of
the lower fuel bowl retaining screws. Re-
move the container.

3. Remove the four fuel bowl retaining screws.

4. Remove the fuel bowl, gasket and baffle,
and metering block and gasket. Discard the
gaskets.

Installation

1. If the fuel bowl or metering block is being
replaced, transfer the parts.

2. Position the new metering block gasket on
the dowels on the back of the metering
block.

3. Lay the metering block in place on the main
body.

4. Position the baffle and new fuel bowl gasket
on the metering block.

5. Place the fuel bowl on the metering block.
Use new compression gaskets on the bowl
retaining screws; then install and tighten the
screws.

POWER VALVE AND GASKET

Removal

1. Remove the fuel bowl and metering block.

2. Using a socket wrench, remove the power
valve and gasket.

3. Discard the gasket.

Installation
1. Place a new gasket on the specified power
valve,

2. Using a socket wrench, install the power
valve and gasket.

3. install the fuel bowl and metering block.

MAIN JET

1. Remove the fuel bowi and metering block.
2. Use a jet wrench to remove and install jets.
3. Install the fuei bow! and metering block.

ACCELERATING PUMP DIAPHRAGM
Removal
1. Remove the fuel bowl and metering block.

2. Remove the accelerating pump cover, di-
aphragm and spring.

Installation

1. Place the spring and diaphragm in the ac-
ceterating pump chamber. The diaphragm
must be positioned so that the diaphragm
disc protrudes from the fuel bowl.

2. Install the cover screws finger tight.

3. Make sure the diaphragm is centered: com-
press the diaphragm with the pump operat-
ing lever and tighten the cover screws.

FLOAT

Removal

1. Using needle nose pliers, remove the float
retainer.

2. Slide the float off the shaft.

3. Remove the spring from the float.
Installation

1. Install the fioat spring on the float.
2. Slide the float on the shaft.

3. Install the float retainer.

312
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FUEL INLET NEEDLE AND SEAT
Removal

The fuel inlet needle and seat assembly can
be replaced without removing the fuel bowl.

1. Remove the air cleaner.

2. Rermnove the fuel level adjustment lock screw
and gasket. Tum the adjusting nut out and
remove the adjusting nut and gasket. Re-
move the fuel inlet needle and seal assem-
bly. Do not disassemble the fuel inlet
needle and seat assembly. They are
matched parts and are serviced as an
assembly.

Installation

1. Position the fuel inlet needle and seat as-
sembly in the fuel bowl.

2. Position the adjusting nut gasket and nut on
the fuel inlet needle and seat assembly. .
Align the flat on the ID of the nut with the flat 3. g‘nséa"a:'fetf“e' level adjustment lock screw
on the OD of the fuel inlet needle and seat 9 :
assembly. 4. Adjust the fuel level.

82727-8

DISASSEMBLY AND ASSEMBLY

DISASSEMBLY
BOWL

To facilitate working on the carburetor and to e BAFLE  FLOAT
prevent damage to the throttle plates, install
bolts about 2 1/4 inches long of the correct diam-
eter through the carburetor attaching bolt holes
with a nut above and below the flange (or install
carburetor legs).

Use a separate container for the component
parts of the various assemblies to facilitate
cleaning, inspection and assembly.

The following is a step-by-step sequence of
operations for completely overhauling the car- ACCELERATING PUMP COVER
buretor; however, certain components of the car-
buretor may be serviced without disassembling
the entire unit. For a complete carburetor over-
haul, follow all the steps. To partially overhaul
the carburetor or to install a new gasket kit, fol-
low only the applicable steps.

Fuel Bow! and Metering Block

ADJUSTMENT LOCK SCREW

FUEL LEVEL ADJUSTING NUT

NEEDLE AND SEAT
ASSEMBLY

FLOAT

RETAINER FLOAT SPRING

B2728-A

1. Remove the fuel bow! and gasket, and the
metering block and gasket. Discard the
gaskets.

2. Using a socket wrench, remove the power j
valve and gasket. Discard the gasket. Using Socket Wrench
a jet wrench, remove the main jets.
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PRIMARY
METERING
BL?CK

choke shaft. If necessary to remove pilate, re-

move staking with a file before loosening
screws,

3. Remove the accelerating pump discharge

nozzle from the main body.

4. Invert the main body and let the acceierating
pump discharge needie fall into the hand.
Remove the throttle operating shaft housing
back-up plate and gasket.
Jet Wrench ~ MAIN JETS VI023-A

3. Remove the fuel level adjustment lock screw
and gasket. Turn the adjusting nut coun-
terclockwise and remove the lock nut and
gasket, and the fuel inlet needle and seat
assembly. Do not disassembie the fuel in-
let needle and seat. They are matched,
and are replaced as an assembly.

4. Using needle nose pliers, remove the float
retainer.

5. Slide the float off the shaft. Remove the 5. It it is necessary to remove the throttle
spring from the float. plates, lightly scribe both throttle plates

. along the throttle shaft and mark each throt-

6. Remove the fuel ievel sight plug and gasket. tle plate and its corresponding barrel to in-
Remove the fuel inlet fitting, gasket, and fil- sure proper installation. Remove the throttle
ter screen. plates. Remove the retainer from each end

7. Invert the fuel bowl and remove the acceler- of the shaft. Slide the throttle shaft out of the
ating pump cover, diaphragm, and spring. throttle body.

The accelerating pump inlet ball check is not
removable. : IDENTIFIGATION MARKS
V1024-A

Main Body

1. Invert the carburetor and remove the throttle Vi025-A
body from the main body. Disconnect the . .
choke rod from the choke control shaft lever Throttle Operating Shaft Housing
assembly by pushing the rod toward the 1. Remove the engine idle speed adjusting
main body and releasing it from the lever. screw and spring. Remove the fast idle ad-
Discard the throttle body gasket. justing pin and screw.

2. Remove choke rod and seal. Unless the 2. Loosen the throttle lever screw. Remove the
choke valve is bent or damaged, DO NOT throttle lever retaining pin. Remove the throt-
remove. tle iever and the accelerating pump cam.

NOTE: The choke plate screws are staked to Flemov;i the throttle pick-up lever and swivel

prevent loosening and care is necessary to assembly.

avoid breaking or stripping the threads in the 3. Remove the throttie shaft retainer and slide

the throttle shaft out of the housing.
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CLEANING AND INSPECTION

CARBURETORS

WARNING: DO NOT SMOKE, CARRY LIGHT-
ED TOBACCO OR OPEN FLAME OF ANY
TYPE WHEN WORKING ON OR NEAR ANY
FUEL RELATED COMPONENT. HIGHLY
FLAMMABLE MIXTURES ARE ALWAYS PRE-
SENT AND MAY BE IGNITED, RESULTING IN
POSSIBLE HUMAN INJURY.

Dirt, gum, water or carbon contamination in
the carburetor or the exterior moving parts of the
carburetor are often responsible for unsatisfacto-
ry performance. For this reason, efficient car-
buretion depends upon careful cleaning and
inspection.

The cleaning and inspection of only those
parts not included in the carburetor overhaul re-
pair kit are covered here. All gaskets and parts
included in the repair kit should be installed
when the carburetor is assembiled and the oid
gaskets and parts should be discarded.

Wash all parts in clean commercial carburetor
cleaning solvent, except all electrical compo-
nents, the rubber or solid nitrophyl carburetor
float (if so equipped), the accelerator pump di-
aphragm and the power valve. If a commercial
solvent is not available, denatured aicohol may
be used.

Rinse the parts in kerosene to remove all
traces of the cleaning solvent, and then dry them
with compressed air. Wipe all parts that can not
be immersed in solvent with a clean, soft, dry
cloth. Be sure all dirt, gum, carbon and other for-
eign matter are removed from all parts.

Check the metal float(s) (if so equipped) for
leaks by holding it under water that has been

heated to just below the boiling point. Bubbles
will appear if there is a leak. If float leaks, re-
place it. Replace the fioat if the arm needle con-
tact point is grooved. If the float(s) is
serviceable, polish the needle contact surface of
the arm with crocus cloth or steel wool. Replace
the float shaft(s) if it is worn.

Force compressed air through all passages of
the carburetor. Do not use a wire brush to
clean any parts, or a drill or wire to ciean out
any openings or passages in the carburetor.
A drill or wire may enlarge the hole or passage,
changing the calibration of the carburetor.

Check the choke shaft for grooves, wear, and
excessive looseness or binding. Inspect the
choke plate for nicked edges and for ease of op-
eration. Free the shaft and plate, if necessary.

Check the throtfle shaft(s) in its bore for bind-
ing, or excessive looseness. Check the throtile
plate(s) for burrs which prevent proper ciosure.

Inspect the main body, throttle body and
metering block, accelerating pump cover, and
the secondary diaphragm housing (Holley 4-V
carburetor) for cracks.

Replace all screws and nuts that have
stripped threads. Replace all distorted or broken
Springs.

Inspect all gasket mating surfaces for nicks
and burrs. Repair or replace any parts that have
a damaged gasket surface.

Inspect the main and accelerating pump dis-
charge nozzles and idle restrictions. if any of the
openings are blocked, open them with com-
pressed air.

Always replace fuel filter (external) when in-
stalling the carburetor.

3-15
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ASSEMBLY

Make sure all holes in the new gaskets have
been properly punched and that no foreign ma-
terial has adhered to the gaskets. Make sure the
accelerating pump diaphragm is not torn or cut.
An exploded view of the carburetor is shown in 2
this section.

Throttle Operating Shaft Housing

Refer to the exploded view for proper location
of parts. 3.

1. Slide the throttle operating lever and shaft
assembly into the housing. Install the accel-

erating pump cam in the throttle lever. Posi- 4.
tion the pick-up lever and swivel assembly
on the shait.

2. Aligning the retaining pin hole in the throttle
lever and shaft, position the throttle lever on

the shaft. Be sure the throttle lever can be S.
rotated from the full open position to the

full closed position. Install the throttle 6.
lever retaining pin. Install the throttle lev-

er screw.

3. Install the engine idle speed adjusting screw
and spring. Install the fast idle adjusting pin
and screw. :

Throttle Body

Refer to exploded view for the correct loca-
tions of the parts.

1. If the throttle plates were removed, position
the bushings on the throttle shaft and slide
them into the throttle body. Install the re-
tainer on each end of the shaft. Referring to
the lines scribed on the throttle plates, install
the plates in their proper location with the
screws snug, but not tight. Close the throttle
plates and hold the throttle body up to the
light. Little or no light should show between

/RETAlNEFI IDLE ADJUSTING NEEDLE

c

SPRING

WASHER
SCREW:;

GASKET

THROTFYLE BODY

THROTTLE PLATES
RETAINER

THROTTLE CLUTCH
SPRING /g

the throtile plates and the throttle bores. If
the throttle plates are properly installed and
there is no binding when the throttle shafts
are rotated, tighten and stake the throttie
plate screws.

Position the throttle operating shaft housing
back-up plate assembly on the throttle body
by sliding them over the clutch lever on the
throttle shaft.

Insert the throttle operating housing attach-
ing screws in the housing. Slide the housing
gasket over the screws,

Open the throttle plates and install the throt-
tle operating housing on the throttle body. If
the housing is correctly installed, the
throttle lever will close the throttle plates,
but will not open them.

Install the accelerating pump lever on the
throttle body.

Install the idle adjusting needles and
springs. Turn the needles in gently until they
touch the seat, then back them out 1-1 1/2
turns.

DISCHARGE NOZZLE SCREW

NOZZLE GASKETS

vV 1028-A

BUSHINGS

ACCELERATING PUMP

NUT OPERATING LEVER

i

RETAINER

SCREW /1

B2731-8
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Main Body

1. Drop the accelerating pump discharge nee-
dle into the well. Seat the needle with a
brass drift and a light hammer. Make sure it
is free. Position the accelerating pump dis-
charge nozzle gasket and nozzle in the main
body; then install the attaching screw and
gasket.

2. Place the choke rod seal in the groove lo-
cated on the underside of the carburetor air
cieaner flange.

3. Working from the underside of the car-
buretor air cleaner flange, slide the choke
rod (with the small upset end of the top)
through the opening in the main body and
rod seal.

4. Place the air horn poppet valve in position
on the main body. From inside the air horn,
insert the pins through the main body and
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MASKET
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FILTER SCREEN
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FUEL BOWL

poppet valve, install the spring, spring seats,
and retainers.

Position the choke pilate shaft in the air horn.
Position the choke rod in the choke plate
shaft lever and over the spring.

Position the choke plate poppet valve over
the retaining screws, then position the choke
plate on top of the poppet valve.

Place the spacers over the screws, then
position the flat spring over the screws so
that the curved portion is down. iInstall the
attaching nuts.

Invert the main body and position the gasket
on the main body. Place the throttle body in
position on the main body sliding the choke
rod into the choke rod lever as the throttle
body is placed into position. Install the throt-
tle body to main body screws and
lockwashers.

82732-A

MAIN BODY

METERING BLOCK

GASKET

METERING BLOCK
GASKET

MAIN JETS BAFFLE

POWER VALVE




3-18 FUEL SYSTEM

*

3-18

MODEL 2300 2-V CARBURETOR (Continued)

Fuel Bowl and Metering Block

Refer to exploded view for the correct location
of the fuel bowl parts.

1. Place the accelerating pump diaphragm
spring and diaphragm in the accelerating
pump chamber. The diaphragm must be
positioned so that the large end of the lever
disc will be against the operating lever. In-
stall the cover with the screws finger tight.
Make sure the diaphragm is centered, then
compress the diaphragm with the pump op-
erating lever and tighten the cover screws.

2. Install the fuel level sight plug and gasket.

3. Install the fue! inlet filter screen, gasket and
fitting.

4. Slide the baffle plate on the ridges in the fuel
bowl.

5. Install the float spring on the float, slide the
float on the shaft and install the float
retainer.

6. Apply petroleum jelly to a new O-ring seal
and slide it on the fuel inlet needie and seat
assembly.

7. Position the fuel inlet needle and seat as-
sembly in the fuel bowl through the top of
the bowl. Position the adjusting nut gasket
and nut on the fuel inlet needle and seat.
Align the flat on the ID of the nut with the flat
on the OD of the fuel inlet needle and seat
assembly.

8. Adjust the float so that the top of the float is
parallel with the top of the fuel bowl with the
fuel bowl inverted (see Adjustment).

9.

10.

1.

Install the fuel level adjusting lock screw and
gasket,

Using a socket wrench, install the power
valve and a new gasket. Be sure to install
the correct power valve. Refer to the
specifications for the correct identifica-
tion number. The number is stamped on
a flat on the base of the valve. Using a jet
wrench, install the main jets.

Position the metering block gasket on the
dowels on the back of the metering block.
Lay the metering block in place on the main
body. Position the baffle on the metering
block, then position the fuel bow! gasket on
the metering block. Place the attaching
screws and new compression gaskets in the
fuel bowl. Lay the bowl! in place on the
metering block. Tighten the screws.

BAFFLE PLATE
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MODEL 2300 2-V CARBURETOR (Continued)
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TYPICAL NOMENCLATURE

Index Index index
Number Part Name Number Part Name Number Part Name
1 Choke Plate 30 Choke Therm. Housing Gasket 62 Fast Idle Cam Lev. Scr. Spring
Choke Shatt Assembly 31 Flange Gasket 63 Throttle Stop Screw Spring
3 Fast Idle Pick-up Lever 32 Fuel Valve Seat Adj. Nut Gskt. 64 Pump Diaphragm Return Spring
4 Choke Hsg. Shaft & Lev. Assy. 33 Fuel Valve Seat Lock Scr. Gskt. 65 Fast Idie Cam Lev. Spring
5 Fast ldle Cam Lever M Fuel Bowl Gasket 66 Pump Oper. Lev. Adj. Spring
€ Choke Therm. Lev., Link & Piston 35 Metering Body Gasket 89 Float Spring
Assembly 36 Pump Discharge Nozzle Gasket 70 Choke Thermostat Shaft Nut
7 Choke Plate Screw 37 Throttle Plate 72 Fuel Valve Seat Adj. Nut
8 Therm. Hsg. Clamp Screw 38 Throt. Body & Shaft Assy. 73 Choke Therm. Lever Spacer
9 Throttle Stop Screw 40 Float & Hinge Assy. 74 Fast ldle Cam Assembly
" Fuel Bowl to Main Body Screw 41 Fuel iniet Valve & Seat Assy. 76 Choke Rod
12 | Throt Body Sor. & L. W. 42 Pump Oper. Lev. Adj. Scr. Fitting 78 | Choke Therm. Shaft Nut L. W.
13 Choke Hsg. Scr. & L. W. 43 Fuel Inlet Fitting 79 Thermostat Housing Assembly
15 Fast Idle Cam Lever Screw 44 Pump Discharge Nozzle 80 Choke Rod Retainer
16 Fagl Idle gal_mv*f" & Throt. Lev. 45 Main Jet 81 Thermostat Housing Clamp
crew C 47 Pump Discharge Needle Valve or B84 Filter Screen Assembly
17 Pump Oper. Lev. Adj. Screw Check Ball Weight 86 Baffle Plate
18 Pump Discharge Nozzle Screw 48 Power Valve Assembly 87 Pump Operating Lever
19 Throttle Plate Screw 49 Fuel Valve Seat “O" Ring Seal or 88 Pump Operating Lev. Retainer
20 Fuef Pump Cov. Assy. Ser. & L. W. Gasket a3 Air Adapter Hole Plug
21 Pump Cam Lock Scr. & L. W. 50 Idie Needle Seal o5 Throttle Lever
22 Fuel Valve Seat Lock Screw 51 Choke Rod Seal .
96 Throttle Shaft Bearing
23 Fuel Level Check Plug 55 Choke Hsg. & Plugs Assy. 97 Th
rottle Shaft Brg. (center)
24 Fuel Level Check Plug Gasket 56 Fuel Pump Cover Assy. \ . :
o 104 Diaphragm Link Retainer
25 Fuel Inlet Fitting Gasket 57 Fuel Bowl & Plugs Assy. . :
: . 105 Air Vent Rod Spg. Retainer
26 Fuel Bow! Screw Gasket 58 Main Metering Body & Plugs Assy. ) .
N : 110 Throt. Link Connector Pin Washer
27 Choke Housing Gasket 59 Pump Diaphragm Assembly 15 Meteri
) . etering Body Vent Baffle
28 Power Valve Body Gasket 60 Float Spring Retainer 113 Purnp Oper. Lever Stud
28 Throttle Body Gasket 61 Air Vent Retainer P Lper.

MODEL 4160 CARBURETOR SYSTEMS

PRIMARY SYSTEMS A float bumper spring is installed under the
float level in many applications to stabilize
FUEL INLET SYSTEM the float movement.

The fuel inlet system consists of a fuel bowl,
fuel inlet fitting, fuel inlet needle and seat and a
float assembly. A fuel screen or filter is usually
installed in the inlet fitting.

CAUTION: Where there is no filter in the inlet
fitting, an inline filter must be used to pre-
vent malfunction due to dirty fuel.

Many different types of floats have been used.
Early production used side hinged rectanguiar
brass floats. There were two different versions of By T >
this float. Later production used a half moon y ety ¢ gfSy  FUEL INLET
brass float or a nitrophyi (cellular plastic mate- Y =
tial) float.

The fuel inlet vaive (needle and seat) and the
float assembly must maintain the fuel level at the FUELAmELEﬁEDLE
prescribed specification.

NOTE: The basic fuel metering systems are
calibrated to deliver the proper mixture only
when the fuel is adjusted to the correct level.

FUEL TRANSFER TUBE

FLOAT SHAFT

FLOAT
LEVER SPRING
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MODEL 4160 CARBURETOR SYSTEMS (Continued)
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With the externally adjustable needle and seat
the fuei ievel can be adjusted (to the bottom of
the threads in the sight plug hole) without re-
moving anhy other part of the carburetor.

To adjust an internal needle and seat it is nec-
essary to remove the carburetor from the
engine.

The fuel bowt is vented internally to the air
horn by a vent tube in the carburetor body.

On the standard 4V units a fuel transfer tube
transfers fuel from the primary fuel inlet fitting to

the secondary fuel bowl. The transfer tube is
sealed at either end with an “O" ring.

NOTE: When adjusting the fuel level on the
secondary side of the 4V units, it is neces-

LOCK
SCREW RDJUSTING sary to run the engine for two or three min-
/ — utes to stabilize the fuel level. A very small
— == amount of fuel is used from the secondary
~ , side at idle and it is easy to make a false
] [fL (low) adjustment of the fuel level. If there is
any question about the level, loosen a lower
BAFELE ' g o) | pyEL - bowl serew and drain a small amount of fuel
T INLEY into a pan. Tighten the bow! screw and let
FLOAT ) = the bowl refill to the adjusted level. After at-
/ i L FLOAT taining the correct level, install and retighten
v J A the sight plugs.
- FLOAT
FUEL LEVER 4
INLET VALVE SPRING
VALVE PIN

LOCK SCREW
ADJUSTING NUT

SIGHT PLUG
FILTER

AN —-—

L.f
R
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MODEL 4160 CARBURETOR SYSTEMS (Continued)

IDLE SYSTEM

An idle system supplies the air fuel mixture to
- operate the engine at idle and low speeds. Idle
fuel enters the system through the main jet into
the main well. Some applications inciude an idle
tube in the main well to meter the fuel. Other
applications use a horizontal passage from the
main well to the idle well and an idie channel
restriction for metering purposes. The restriction CURB IDLE

CURB IDLE
AlR BLEED

A

2
b
N

N

i i i ' FUEL
has been installed in several different locations. RESTRETION
In either type, air enters the idie air bleed and IDLE
mixes with the fuel after the fuel flows through LIMITER

the idle tube or restriction. At curb idle the throt- NEEDLE
tle valves are almost closed. This creates a high :
vacuum below the throttle valve with near atmo-
spheric pressure above the vaive. As the throttle
valves are opened the transfer siot is pro-
gressively exposed to vacuum and the air-fuel
emulsion is also discharged from the transfer
slot. The air-fue! mixture from the idle passage

CURBE IDLE
Y DISCHARGE
; PORT

CURB IDLE SYSTEM

and the transfer slot supplies the necessary fuel
to operate the engine at iower speeds and

IDLE FEED foads.
RESTRICTION A low pressure or partial vacuum is created in
IDLE WELL the booster venturi and the main metering sys-
tem starts to flow. This moderate opening {tran-

IDLE AIR BLEED| 7
RESTRICTION

SN g | Y sition) of the throttle is commonly calied “tip in.”
PASSAGE ] []' .| B When the throttle vaives are opened, the accel-

‘ ' ‘ erator pump system mechanically squirts raw

msc'B}\ER ot fuel into the venturi to prevent a stumble until the

PASSAGE mixture from the main metering system “catches
up” with the increased air fiow. (This supple-
mentary fuel requirement is needed more during

rapid throttle openings.)

A hesitation or “sag” at tip in is one of the
most common carburetor problems. A low fuel

ADJUSTING
NEEDLE

TRRIL;FER level, a partially clogged idle tube or restriction
PASSAGE DISCHARGE gummed-up air bleeds or a manifold ieak can
iDLE iplg PASSAGE cause a “sag” during tip in. Any problem in the
m?ros;sk DlSﬁlgtélGE accelerator pump system wiil also cause a

problem.
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MODEL 4160 CARBURETOR SYSTEMS (Contihued)

MAIN METERING SYSTEM (PRIMARY)

The main metering system on both models
discussed in this section are very similar.

At higher speeds the vacuum is increased at
the main discharge nozzle in the center of the
booster venturi,

This vacuum or pressure differential causes
fuel to flow through the main metering jet into
the main weil. The fuel moves up the main well
past one or more air bleed holes from the main
airwell. These air bleed holes are suppiied with
the filtered air from the “high speed” air bleeds

BOQSTER
VENTURI

in the air horm. The mixture of fuel and air moves
up the main well and through a channel to the
main discharge nozzle in the booster venturi.

Many booster venturi have tabs or projections
which assist in providing unique distribution of
the air-fuel mixture in the intake manifold as re-
quired for certain engines.

The booster venturi in this series of car-
buretors are not replaceable, although many
carburetors use separate booster castings that
are permanently installed in the main body

casting.
BOOSTER
VENTURI DISCHARGE
NOZZLE
HIGH SPEED
AIR BLEED

V/u
|

provides added fuel for power operation. A vac-
uum passage in the throttle body transmits vac-
uum to the power valve vacuum chamber in the
main body. All of the power valves used in this
series of carburetors are actuated by a vacuum
diaphragm. Manifold vacuum is applied to the
vacuum side of the diaphragm to hold it closed
at idle and normal moderate load conditions.

When manifold vacuum drops below the
power valve’s calibration, the power valve spring
opens the valve to admit additional fuel. This
fuel is metered by the power valve channe! re-
strictions in the metering body. The fuel flows
through the restrictions into the main well and is
added to the fuel flowing from the main metering
jets.

S PR I—
1 @AIT!
MAIN WELL
MAIN JET
AlR BLEED MAIN WELL
POWER ENRICHMENT SYSTEM (PRIMARY) DISCHARGE
During high speed or heavy load operation, HIGH SPEED NOZZLE
when manifold vacuum is low, the power system AIR BLEED O BOOSTER

VENTURI

POWER VALYE
RESTRICTION

3 MANIFOLD
? VACUUM

J’

NPS02A
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MODEL 4160 CARBURETOR SYSTEMS (Continued)

There are many power valve variations, differ-
entiated by size of valves and fuel passages, as
well as a wide range of vacuum settings.

When servicing a carburetor the power valve
supplied in the repair kit or the valve listed in the
service parts list should be used. Each power
valve is stamped with the vacuum setting, (ex-
ample: 65 would indicate the valve would oper-
ate at 6.5 inches of vacuum). A manufacturing
code is also stamped on the valve.

NOTE: It is very important that the proper
gasket is used on the valve and the valve be
torqued to 100 in. Ib. (Many valves are con-
sidered faulty because fuel leaks around the
gasket and through the threads.) A sudden

change in idle characteristic or sudden stall-
ing due to idle richness can resuit from a
leaking power valve diaphragm. The power
valve diaphragm should be tested on a dis-
tributor test machine vacuum system or with
a hand vacuum pump equipped with a piece
of rubber tubing that will cover the di-
aphragm side of the valve.

Contrary to many technician’s belief that back-
firing ruptures power valves, we find it extremely
difficult to create a failure by backfire. In review-
ing reported instances of severe backfiring on

+ vehicles (which usually turn out to be caused by

ignition problems) power valve diaphragm
failures are seldom found.

ACCELERATING PUMP SYSTEM

During acceleration the air flow through the
carburetor responds almost immediately to the
increased throttle opening. Since fuei is heavier
than air, it has a slower response. The acceler-
ator pump system mechanically supplies fuel un-
til the other fuel metering systems can once
again suppiy the proper mixture.

The diaphragm type pump is located in the
bottom of the primary fuel bow!.

Locating the pump in the bottom of the fuel
bowl assures a more solid charge of fuel (fewer
bubbles).

When the throttle is opened, the pump link-
age, actuated by a cam on the throtitle lever,
forces the pump diaphragm up. As the di-
aphragm moves up, the pressure forces the
pump inlet check ball or valve onto its seat,
thereby preventing the fuel from flowing back
into the fuel bowl.

The fue! passes through a short passage in
the fuel bowl into the long diagonal passage in
the metering body. It next goes into the main
body passage and then the pump discharge
chamber, The pressure of the fuel causes the
discharge valve to raise and fuel is then dis-
charged into the venturi.

The pump override spring is an important part
of all accelerator pump systems. When the ac-
celerator is moved rapidly to the wide open posi-
tion, the override spring is compressed and
allows the fuli pump travel. The spring applies
pressure to maintain the pump discharge. With-
out the spring the pump linkage would be bent
or broken due to the resistance of the fuel which
is not compressible.

As the throttle moves toward the closed posi-
tion, the linkage returns to its original position
and the diaphragm return spring forces the di-
aphragm down. The pump inlet check valve is
moved off its seat and the diaphragm chamber
is refilled with fuel from the fuel bowl.

There are many variations in the accelerator
pump system. First, there are different capacity
pump diaphragms and covers. There are a vari-
ety of pump cams and there are two locating
holes in each cam. Most applications use a ball
intake check valve. Several later applications
use a plastic “umbrella” type intake vaive.

Accelerator pump delivery rate is important
and is controlled by the pump cam, linkage, the
override spring and the size of the discharge
holes.

0 DISCHARGE
_ NOZZLE

PUMP
DISCHARGE

S
DISCHARGE
PASSAGE

PUMP INLET DIAPHRAGM
CHECK BALL RETURN SPRING
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MODEL 4160 CARBURETOR SYSTEMS (Continued)

CHOKE SYSTEMS

The choke system provides the richer mixture
required to start and run a cold engine. A fully or
partially closed choke valve creates a vacuum
below the valve so that fuel is discharged from
both the idle and main metering systems. Clos-
ing the choke plate results in greater enrich-
ment. The richer mixtures are needed because
the cold fuel will not vaporize readily and much
of the fuel condenses on the walls of the coid
intake manifolid.

The integral choke has the bimetal assembly
and vacuum piston housing mounted on the car-
buretor. In this model the heat required to oper-
ate the bimetal is supplied from an intake
manifold cross-over tube or a heat stove
mounted on or in the exhaust manifold.

Some of these systems may use an electric
heating element to assist and speed.up choke
““‘come off” time to meet tighter emission
requirements,

A fast idle cam and linkage permits higher en-
gine RPM when the engine is cold. An unloader
tab is provided on the throttie lever will mechan-
ically open the choke plate when the throttle lev-
er is held at the wide open position. This permits
the operator to relieve an over-choked or
flooded condition. Some applications may delete
the fast idle cam feature.

Electric chokes, where the bimetal assembly
is heated only by an electrical resistor are be-
coming more popular for certain applications.

Hand operated chokes are used on many spe-
cial applications.

INTEGRAL AUTOMATIC CHOKE

When the accelerator pedal is depressed and
released the choke thermostatic spring pushes
the choke valve to a fully or partially closed posi-
tion and the fast idle cam to a corresponding fast
idle position. A cold engine at lower tem-
peratures will allow the choke valve to close
completely and the fast idle cam to move to its
top step.

A manifold vacuum passage through the car-
buretor body is connected to the bottom end of
the choke piston cavity. When the engine starts,
the vacuum acting on the bottom of the choke
piston, opens the valve to a predetermined posi-
tion established by the “choke piston travel ad-
justable stop.” This initial vacuum opening is
called the *‘choke qualifying dimension,” “vac-
uum break,” *“vacuum Kick™ or “vacuum puil
down.”

The choke plate may open further under in-
creasing airflow conditions.

The choke heat tube, usually asbestos cov-
ered, connects the heat source with the heat
tube connection of the choke housing. After the
piston is pulled down to its stop, a vacuum by-
pass slot or hole in the center of the piston is
opened up and increased hot air is circulated in
the housing to further heat the bimetal spring. As
the spring warms up, its tension on the choke
shaft will be relaxed and allow the choke valve
to open gradually to the wide open position. The
choke birmetal cover has index marks and an ar-
row indicating the lean direction. Different ap-
piications require different settings. When the
engine first starts, the fast idle cam can be
“kicked down" to a lower step and speed by tap-
ping the throttle lever lightly.

PISTON AND

- —’/___/ === o LEVER ASSEMBLY

—_—

VACUUM PASSAGE

THERMOSTAT
SPRING
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MODEL 4160 CARBURETOR SYSTEMS (Continued)

ELECTRIC CHOKES

Electric chokes function somewhat similarly
and require nearly the same hardware as inte-
gral systems, except for the bimetal cover as-
sembly. The electric choke differs in bimetal
Cover assembly design. A resistor is built into
the cap assembly and provides a direct heat
supply for the bimetal. This type of choke Sys-
tern may be adjusted for choking duration on the
engine by readjusting or repositioning the index
setting of the bimetal cap. During carburetor de-
sign the rate of temperature increase is varied
slightly by changing airflow thru the cap by
means of a restriction in the manifold vacuum
passage. The primary means of substantially al-
tering choking time is by changing the bimetal
temperature rate or resistance (number of coils
in the resistor). This choke system may be used

with aftermarket intake manifoids not incorporat-
ing a heat tube.

NOTE: Care must be taken to properly con-
nect to the basic 12V supply and not to igni-
tion or coil, which have reduced voltage
during operating conditions. A low voltage
wili not open the choke completely. The igni-
tion firing efficiency would additionally be
impaired if choke voltage were taken here.

HAND OPERATED CHOKES

The most important hand choke problem to
waich for is to be sure that the choke will open
and close properly. If the knob on the choke ca-
ble is too close to the instrument panel, the en-
gine vibration will have a tendency to pull the
choke valve partly ciosed. This creates a rich
condition at higher speeds.

SECONDARY SYSTEMS

VACUUM SYSTEMS SECONDARY
OPERATION

At lower speeds the secondary throttie vaives
remain closed, aliowing the engine to maintain
proper air-fuel velocities and distribution for
lower speed, light load operation. When engine
demand increases to a point where additional
breathing capacity is needed, the vacuum con-
trolled secondary throttle valves begin to open
automatically.

Vacuum from one of the primary venturi and
one of the secondary venturi is channeled to the
top of the secondary diaphragm. The bottom of
the diaphragm is open to atmospheric pressure.
At higher speeds and higher primary venturi vac-
uum, the diaphragm, operating through a rod
and secondary throttle lever, will commence to
open the secondary throttle valves. This action
will start to compress the secondary throttle
valves. This action will start to compress the
secondary diaphragm spring.

As the secondary throttle valves open further
a vacuum signal is created in the secondary
venturi, This additional vacuum assists in open-
ing the secondary throttle valves to the max-
imum designed opening. The secondary
opening rate is controlled by the diaphragm
spring and the size of the vacuum restrictions in
the venturi.

When the engine speed is reduced, venturi
vacuum decreases and the diaphragm spring
starts to push the diaphragm down to start the
closing of the secondaries. Closing the primary
throttle valves moves the secondary throttle con-
necting link.

Most production applications have a ball
check and bypass bleed installed in the di-
aphragm passage. The ball permits a smooth
even opening of the secondaries, but lifts off the
inlet bleed to cause rapid closing of the second-
aries when the primary throttle vaives are
closed.

CAUTION: No attempt should be made to
convert vacuum operated secondaries to me-
chanical operation. Bolts or screws should
never be installed in the slot in the second-
ary throttle lever.

SECONDARY FUEL METERING
SYSTEMS

FUEL INLET SYSTEMS

All secondary systems in these models have a
Separate fuel bowl. Fuel is usually supplied to
the secondary bowl by a transfer tube from the
primary fuel inlet fitting. Some models have
bowis with center hinged fioats which use exteri-
or plumbing.

The secondary fuel bow! is equipped with a
fuel inlet valve and float assembly similar to the
primary side.

The specified fuel level on the secondary side
is usually slightly lower than the primary side.

NOTE: Some applications include a balance
tube which vents vapors and excess fuel
back to the primary bowl. The secondary fuel
inlet system is calibrated to deliver the prop-
eér mixture to the other systems only when
the fuel is at the specified level.

3-26




3-27 FUEL SYSTEM 3-27

AR T
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As secondary throttles
open, increased
Diaphragm spring Diaphragm vacuum in secondary Secondary Increased vacuum in
holds secondary check venturi adds to that venturi primary venturi moves
throttle piates balt O from primary venturi pickup 3 diaphragm to open
Secondary closed 1o give a stronger H  secondary throttle
diaphragm 1 signal to diaphragm % plates
chamber f:
\ t ) R Primary
i - W > venturi
3 y - '_. . plckup

3 .S

L

Secondary Secondary
throttle throttle
plate plate
LOWSPEED/LIGHT LOAD HIGH SPEED/HEAVY LOAD
SECONDARY FUEL METERING SYSTEM off of each main well. Fuel travels up the idle

The 4160 model secondary metering body well through an idle restriction where it is mixed
(plate) is enclosed within the fuel bowl. The with air entering through the secondary idle air
metering body is attached to the carburetor body bieeds. Air enters the main well through the sec-
with six clutch head screws. ondary high speed air bleeds.

Fixed main metering restrictions are located in The air and fuel emulsion is discharged out of
the bottom of the metering body. Fuel for the idle the secondary nozzles located in the booster
and idle transfer system as well as fuel for the venturi. The secondary transfer and main meter-
main metering system enters the main weil ing system are only operative when the second-
through these restrictions. ldle fuel wells branch ary throttle valves are opened.

MAIN AIR WELL. IDLE FEED
DOWEL DOWEL RESTRICTION

IDLE FUEL
WELL

WELL BLEED ‘PR472

TR R oSN C'E IDLE WELL Mr-15468
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MODEL 4160 CARBURETOR SYSTEMS (Continued)

SERVICE PROCEDURES

Dirt, dust, water and gum and vamish depos-
its are some of the main causes of poor
carburetor operation.

All parts except the secondary diaphragm
should be thoroughly cleaned in suitable solvent
or commercial carburetor cleaner, then in-
spected for wear or damage.

All restrictions and channels should be blown
out with air.

Experienced technicians develop their own
order or method of disassembly. It is probably
best for a beginner to break the carburetor down

into subassemblies, keeping the retated parts to-
gether. The most important tool or asset of any
carburetor repairman is a keen sense of
observation.

NOTE: Before disassembling any carburetor
in this series place the carburetor on a suit-
able stand or legs. Legs can be made from
four two-inch cap screws and eight nuts.
Screw one nut on each cap screw about one
inch from the end. Place in the mounting
holes and instail the other nut on the top.
This procedure prevents nicks or damage to
the throttle valves or shafts.

DISASSEMBLY

Many carburetors do not have all the harg-
ware noted in the following Steps.

1. Remove integral choke assembly and fast
idle cam (if used).

2. Remove choke fast idle lever screw and lev-
er, remove “E” clip, fast idle cam and iever
(if used).

3. Remove secondary vacuum diaphragm as-
sembly from carburetor body (if used).

CHOKE VALVE «,

FUEL TRANSFER
TUBE

- SECONDARY THROTTLE
CONNECTING LINK

PRIMARY THROTTLE
LEVER

4. Remove four fuel bow! screws and primary
fuel bow! assembly by sliding straight off
transfer tube.

5. Remove primary metering body by sliding
straight off dowels or balance tube.

ACCELERATCOR PUMP /

ADJUSTING NUT - G
' ACCELERATOR -
" PUMP LEVER

gasket and pump transfer tube with “0O"
rings (if used) from metering body.
6. Remove power valve using 1” wrench or 7

power valve socket. Remove power valve Remove gasket and main metering jets

using 3/8 inch wide screwdriver or proper jet
socket.

8. Tumn idie limiter caps “clockwise” to stops,
remove caps by prying off of idle mixture
screws (if used). (NOTE: Be careful not to
bend screws.) Count and record exact
number of “clockwise” turns to seat each
screw lightly. The same number of turns
must be maintained from the seat upon re-
installation. Remove screws and gaskets
from metering body. Remove vent baffle.

9. Remove screws attaching accelerator purnp
cover to fuel bow!. Remove cover and care-
fully remove pump diaphragm and spring.

10. Remove fuel inlet fitting with screen or filter
and gasket.

11. Remove float retainer “E” clip, then slide
float and spring out of float chamber. Re-
move baffle, fuel inlet valve and seat. Dis-
card gasket.

~ CHOKE VALVE

SECONDARY FUEL BOWL

UUM DIAPHRAGM
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PRIMARY FUEL BOWL

.

FUEL TRANSFER TUBE
PRIMARY IDLE
AIR BLEEDS

PRIMARY THROTTLE e
LEVER -

PRIMARY HIGH

SPEED BLEEDS

== BOOSTER VENTUR!
SECONDARY THROTTLE ENTURIS

CONNECTOR LINK

SECONDARY
VACLIUM

SECONDARY IDLE DIAPHRAGM

AlIR BLEEDS

SECONDARY FUEL BOWL

SECCNDARY HIGH
SPEED BLEEDS

FUEL  BALANCE
TRANSFER TUBE

FUEL PUMP
LEVER

e o, SRS
FUI IN
e

AYSITE

BALANCE "ﬁmMAFN METERING
-TUBE BODY

GASKET

MT258PE
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“ METERING BODY

PUMP TRANSFER
TUBE

'S_.O.CKET'-'

BAFFLE PLATE

FLOAT

METERING BODY

FLOAT PIVOT PIN
FLOAT RETAINER

“E" CLIP
FLOAT NEEDLE
ACCELERATOR AND SEAT ASSEMBLY
GASKET PUMP COVER _
. . AND LEVER FLOAT SPRING PBAT
o )
_ MAIN JETS
IDLE MIXTURE -
SCREW

SECONDARY FUEL BOWL

BALANCE TUBE SECONDARY METERING
BODY

MY 3485

12. Remove the piastic accelerator pump iniet
check valve.

NOTE: The ball type inlet check valve is not
removable.

13. Remove secondary fuel bowl from car-
buretor body.

NOTE: Disassembly of the secondary fuel
bowl is similar to the primary bowl.

The fuel inlet baffles are not
MT-15483 interChangeable.
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14. Remove secondary metering body plate and
gaskets from main body.

NOTE: A clutch head screwdriver must be
used. Do not attempt to make one from a reg-
ular screwdriver. Remove balance tube
washers and “O” ring (if used).

15. Remove choke rod and seal. Uniess the
choke valve is bent or damaged, DO NOT
remove.

NOTE: The choke valve screws are staked to
prevent ioosening and care is necessary to
avoid breaking or stripping the threads in the
choke shaft. If necessary to remove valve, re-
move staking with a file before loosening
screws.

16. Remove pump discharge nozzle retaining
screw, then lift out discharge nozzie. Re-
move gaskets from nozzie (top and bottom),

BALANCE TUBE

SECONDARY METERING
BODY

MT-F 3487

; POWER VALVE
f VACUUM PASSAGE

SPARK VACUUM
PASSAGE

SECONDARY IDLE -
"FUEL PASSAGE

N

o obD
" .IDLE TRANSFER

CURB IDLE

invert carburetor and drop out pump dis-
charge needie from discharge passage.

17. Invert carburetor and remove the throttle
body attaching screws. Remove the throttle
body and gasket. Remove accelerator pump
operating ever, adjusting screw and spring,
jow idle speed screw and spring, curb idle
speed screw and spring, and secondary
conhecting rod.

CAUTION: i the throttle vaives are nicked or
damaged, it will be necessary to install a new
throttie body or obtain a new carburetor.

18. Disassemble the secondary diaphragm.

CAUTION: Loosen four screws carefully and
free up cover to prevent catching edges of
diaphragm in cover screws.

DIAPHRAGM COVER
] /spnme ,

SCREW

* VACUUM HOLE

“VACUUM ‘HOLE
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CLEANING

Carburetor parts cleaning is covered on page
3-15.

NOTE: Cleaning, proper assembly, the use of
the correct parts, proper torquing of all
screws and correct adjustments are neces-
sary to achieve correct carburetor service.

ASSEMBLY
Primary Metering Body

1. Install idte mixture screw gaskets in pas-
sages. Use head of screw to push into
place.

NOTE: Inspect mixture screws, If the tapered
portion is grooved or ridged, a new mixture
screw should be installed to insure ability to
maintain the correct idle mixture. Turn
screws in lightly against their seats. Back
each screw out the exact number of turns re-
corded during disassembly.

2. Install a new gasket on power valve and in-
stall with proper wrench or socket. Torque to
100 in. lbs.

3. Install main metering jets using proper
screwdriver or jet wrench.

4. Install fuel baffle {if used). Press metering
body and fuel bowl gasket down firmly_on
the dowels.

CAUTION: Be sure you are using the correct
metering body gasket and that bowl gasket
is not covering the accelerator pump
passage.

Primary Fuel Bowl

1. Install plastic accelerator pump check valve
in fuel bowl (if used).

2. If ball type, check ball clearance under re-
taining bar is proper.

3. Install pump diaphragm return spring, di-
aphragm and pump cover. Be sure di-
aphragm is centered and contact button is
toward pump lever in cover. install four at-
taching screws and tighten evenly.

4. Install gasket on fuel intet seat and install in
fuel bowl.

5. Tighten securely with proper wrench.
6. Install fuef inlet needle.

ACCELERATOR
PUMP PASSAGE

" FUEL BOWL
INVERTED

ADJUST FLOAT

7. Slide the iniet baffle into the grooves.

8. Install float spring (if used) on float lever and
then install the assembly on the float shaft.
Be sure spring is properly located on fuel
bowl floor. Install the float retainer. Adjust
float parallel to bow! floor. If an adjustment is
necessary, carefully bend float tang until
proper adjustment has been obtained using
care not to nick or damage portion of tang
which contacts needie.

Secondary Fuel Bowl

Assemble the secondary fuel bowi by follow-
ing Steps 4 through 8 under assembfy primary
fuel bowls.
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MAIN BODY

1. Place a new gasket on throttie body, then
lower main body down on throttle body.

NOTE: Be sure the gasket fits the throttle
body and main body.

2. Hold assembly together, invert assembly
and install attaching screws.

CAUTION: Primary throttie bores must be on
primary venturi side (choke side).

Install levers, springs and screws into throt-
ile body. Torgue attaching screws evenly in
stages to 50 in. Ib.

3. Install accelerator pump discharge needie or
ball and weight {if used) in pump- discharge
passage under choke valve.

4. Install pump discharge nozzle gasket on_
nozzle screw, install nozzle, second gasket
and install assembly in position. Tighten
screw securely.

5. Install a new secondary metering body
(plate) to main body gasket followed by the
metering body (plate). Instali six clutch head

iMAIN BODY

g
MOUNTING
SCREWS

/ SCREWDRIVER "‘%ﬁ ’

MY TS

screws. Tighten evenly and securely with a
proper clutch head screwdriver.

Position balance tube so that only 1" ex-
tends beyond the secondary metering body.

FUEL BOWLS AND METERING BODY

1. If metering body and bowl gaskets were not
installed previously under No. 4, describing
assembly primary metering body, do so
now. Press gaskets down firmly on dowels,
not only to hold them in place but o prevent
bow! gasket from interfering with the fioat.

2. Install eight bow! screw gaskets on the
screws. NOT IN THE RECESSES.

NOTE: This prevents shearing off gasket
fibers which could enter the fuel bowl and
partially stop up a main metering jet.

BALANCE TUBE

METERING BCDY

FUEL TRANSFER
TUBE

NP735A

Carefully install primary metering body over
balance tube (if used) and press firmly on
dowels.

Install fue! bowl on metering body, position-
ing pump lever in proper position over pump
operating lever.

Carefully install four bowl screws and gaskets
and torque all bowl screws evenly in stages to
45 in. Ib.

Install a new “O” ring on the extreme end of
each end of fuel transfer tube. Apply Vas-
eline lightly on “O" ring and install transfer
tube into opening in primary fuel bowl. The
“Q” ring will roll into proper position as tube
is insialled.

Carefully slide' secondary fuel bowl on fuel
transfer tube and seat on gasket. Install four
bow! screws and gaskets and torque evenly
in stages to 25-30 in. Ib.

Install accelerator pump discharge needle or
ball and weight (if used) in pump discharge
passage (in air horn).

Install pump discharge nozzle gasket on
nozzle screw, install nozzle, second gasket
and install assembly in position. Tighten
screw securely.
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SECONDARY DIAPHRAGM

1. Position diaphragm in lower housing s0 that
the diaphragm vacuum hole is aligned with
vacuum hole in lower cover.

2. Install diaphragm return spring with small
end snapped over button in cover.

3. Stand diaphragm stem and lower housing in
a socket or support to keep the diaphragm
in position as the spring and cover are
installed.

4. Align vacuum port in cover with port in hous-
ing. Install cover and four cover screws.
Tighten securely.

5. Check diaphragm by pressing in on stem
and placing finger over port. Diaphragm
should stay in retracted position.

6. Install new gasket in vacuum passage re-
cess in diaphragm housing. Engage di-
aphragm in secondary lever. Install housing
on carburetor body, install screws and tight-
en securely.

ADJUSTING SECONDARY THROTTLE STOP
(IF USED)

Back the secondary throttle stop screw out un-
til the secondary throttie valves are closed in the
throttle bore. Turn the screw in (clockwise) until
it just touches the stop on the lever, then give it
an additional 1/4 turn,

1/4 TURN AFTER
ADJUSTING SCREW
CONTACT WITH LEVER

SECONDARY
SECONDARY STOP SCREW

STOP LEVER
NP774A

CARBURETOR ADJUSTMENTS

CHECKING ACCELERATOR PUMP LEVER
CLEARANCE

1. With throttle plates held wide open and the
pump lever held down, it should be possible
to insert a .015 in. min. — 0.062 in. max.
gauge between adjusting nut and lever.

2. If adjustment is necessary, adjust pump
override screw until correct clearance has
been obtained.

3. There must be no free movement of pump
lever when throttle lever is at curb idle.
' ,THROTTLE PLATES

IN WIDE OPEN
POSITION

#' PUMP OVERRIDE
ADJUSTING SCREW NP75%

INTEGRAL CHOKE ADJUSTMENTS
Choke Qualifying

Remove choke thermostat housing cover
(plastic).

A paper clip (.030 to 0.036 dia.) must be bent
to provide an end no longer than 1/8 inch. The
bent end of the ciip should be inserted into the
piston bore until the end of the bore slot is hook-
ed. Move the piston and levers (bimetal iever
must be in contact with piston lever adjusting
tab) in a choke closing direction until the edge of
the piston slot engages the end of the paper clip.
The resulting choke valve opening (ciearance to
the air hom wall) may then be adjusted by bend-
ing the piston lever adjusting tab.

CHOKE BIMETAL ADJUSTMENT
Set choke bimetal cover to specifications.
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CHOKE UNLOADER ADJUSTMENT

The choke unloader is a mechanical device to
partiaily open the choke at wide open throttle, It
is used to eliminate choke enrichment during
cranking of an engine. Engines which have been
flooded or stalled by excessive choke enrich-
ment can be cleared by use of the unloader. Ad-
just the system as follows:

1. Qualify the choke control lever, if necessary.

2. Hold the throtile valves in the wide open
position. insert the specified drill shank or
gauge between the upper edge of the choke
valve and inner wall of air horn.

3. With a finger lightly pressing against the
choke control lever or plate, a slight drag
should be felt as the gauge is withdrawn. If
an adjustment is necessary, bend the indi-
cated throttle lever tang until correct opening
has been obtained.

DRILL INSERTED BETWEEN WALL %
OF AIR HORN AND CHOKE VALVE §

CURB IDLE ADJUSTMENT

Connect tachometer to engine, tachometer
should have 1 1/2 to 2 1/2 accuracy and an ex-
panded scale of 1-1000 R.P.M. or 400-800
R.P.M.

1. Adjust the idle mixture screws fully in until
they are lightly seated. Back them out 1 1/2
revolutions. This will provide sufficient ad-
justment to be able to start the engine.

2. Be sure the engine is thoroughly warmed
up. Adjust the curb idle speed to specifica-
tion by turning the throttle stop screw “in” to
increase idle speed, or “out” to decrease
idle speed.

3. Turn the idle mixture adjustment screws in-
ward until the engine speed begins to drop
due to a lean mixture. Next, turn the screws
outward until the engine speed begins to
drop due to an excessively rich mixture.
Then, turn the screws inward to a point be-
tween these two extremes to obtain max-
imum engine smoothness and rpm.

4. Reset idle speed to specifications.

5. Recheck idle mixture adjustment and reset if
necessary.

6. Disconnect tachometer from engine.

ERRATIC ENGINE IDLE

if the engine idle is erratic or rough after cor-
rect idle adjustment, check the following items:

1. Recheck spark plugs and spark plug wires.
Be sure all cylinders are firing. A missing

cylinder or occasional misfire will turn an en-
gine that is a minor emitter into gross
emitter.

2. Check for vacuum leaks {vacuum lines or
manifold).

LOW IDLE SPEED ADJUSTMENT

With engine at correct operating temperature
and condition as in above procedure and curb
idle adjusted to specifications, proceed as
follows:

1. Set the low idle speed to specifications by
adjusting the low idle speed adjusting screw.

FAST IDLE ADJUSTMENT
1. Remove air cleaner.
2. Afttach tachometer.

3. With engine off and at normal operating
temperature, transmission in neutral, open
throttle, and close the choke.

4. Close throttie, then release choke to place
fast idle screw on highest speed step. Move
fast idle cam until screw drops down to sec-
ond step of the cam against the first step
shoulder.

5. Without touching throttle, start engine, allow
engine speed to stabilize and observe ta-
chometer. Engine should operate at spec-
ified fast idle speed. Readjust fast idle screw
if necessary.
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IDLE ADJUSTMENT PROCEDURE WITH ment varies by test equipment manufacturer. It
ANALYZER is recommended that the various equipment
—— i manufacturer’s instructions be foliowed for ali
There are a number of mfra red and ultra-vio idle adjustments.
let exhaust gas analyzers in use in all parts of

the country. Instructions for use of this equip-

EXPLODED VIEW

MODEL 4160

$—=
12

- 13 BRASS

glm
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TYPICAL NOMENCLATURE

Index Index Index
Number Part Name Number Part Name Number Part Name
1 Choke Plate 60 Fuel Inlet Filter Gasket 118 Diaphragm Return Spring
3 Fast Idle Pick-up Lever 61 Flange Gasket 19 Fast Idie Cam Lever Spring
4 Choke Housing Shaft & Lever Assy. 62 Throttie Piate — Primary 120 Pump Lev. Adj. Screw Spring
8 Choke Therm, Lev., Link & Piston 63 Throttle Plate — Secondary 122 Pump Inlet Check Ball Ret. Spring
Assembly 64 Throt. Body & Shaft Assembly 124 Float Spring — Pri. & Sec.
10 Choke Plate Screw 65 Fuel Line Tube 125 Fuel Inlet Filter Spring
" Therm. Housing Clamp Screw 67 ldle Adjusting Needie 127 | Choke Thermostat Shaft Nut Throttle
12 Throttle Stop Screw 68 Fioat & Hinge Assy. — Primary Lever Ball Nut
15 Air Vent Clamp Screw & L. W. 69 Float & Hinge Assy. — $econdary 132 Fuel Valve Seat Adj. Nut
16 Sec. Diaph. Assy. Cov. Scr. & L W. 73 Pump Lever Adjusting Screw Fitting 133 Choke Thermostat Lever Spacer
17 FugI_BowI to Main Body Screw — 77 Pump Discharge Nozzle 135 Pump Cam
fimary 78 | Main Jet — Primary 138 | Choke Rod
18 Fusel BOC::‘:"'Iaer Main Body Screw — 82 Pump Discharge Needle Valve 139 Throttle Connecting Rod
19 Diaon Levef Adiusting Screw 83 Power Valve Assy. — Primary 141 Throttle Lev. Bail Nut Washer
aph. ) 9 i “" Ri 143 Cheke Shaft Nut Lock Washer
20 Throt. Body S 85 Fuel Line Tube “O" Ring Seal
. y Screw & Lock Washer 149 ™ Hsg. Ass Compl
21 Diaph. Hag. Assy. Sor. & L W 88 Idle Needle Seal erm. Hsg. Assy. — Complete
ph. Fi8g. Assy. Ser. ey 150 Throt. Connector Pin Retainer
22 Choke Housing S 83 Choke Rod Seal
9 Screw & L. W. , ; 181 | Choke Rod Retainer
26 Diaph. Lev. Assy. Scr, & L. W. 90 Diaphragm Housing Check Ball — Sec, ! )
o e P I heck B 182 Throt. Connecting Rod Cotter Pin
27 Throt. Plate Screw — Primal 9 ump Inlet Check Ball
’ ry r 154 Thermostat Housing Clamp
28 Throt. Plate Screw — Seconda 92 Throttle Lever Ball
- — ry i i 157 | Air Vent Rod Clam
29 Pump Lever Adjusting Screw 95 Sec. Diaphragm Housing Cover ! P
a0 Pump Di \ 98 Secondary Metering Sody Plate 161 Filter Screen
P Discharge Nozzle Screw i 163 | Baffle Plate — Primary (Brass)
33 Pump Cam Lock Screw 99 Air Vent Gap c ry 1rass
3 Fuel Pump Cov, Assy. Scr. & L. W, 100 Choke Hsg. & Plugs Assembly 184 Balfle Plate — Secondary
a5 Secondary Metering Body Screw 101 Main Metering Body & Piugs Assy, — 165 - | Metering Bocy Vent Baffle
3% | Theot Bod Soem? Somcial Primary 167 | Fuel intet Fitter
w "I"QE:“’VSG PNt 103 | Fuel Pump Cover Assembly 168 | Diaphragm Lever Assembly
uel valve Seat Gaske 104 Fuel Bowl & Plugs Assy. — 169 Pump Operating Lever
45 Fuel qul Serew Gaslfet Primary 170 Pump Operating Lever Retainer
P Sec. Diaphragm Housing Gasket 106 Secondary Diaph. & Rod Assy. 171 Secondary Diaphragm Housing
47| Choke Housing Gasket 107 | Pump Diaphragm Assembly 172 | Throt. Shaft Brg. Pri. & Sec. (Ribbon)
49 | Choke Thermostat Housing Gasket 109 | Secondary Diaph. Link Retainer 173 | Throt. Shaft Brg. Pri. & Sec. {Ribbon)
50 Sec. Metering Body Plate Gasket 110 Air Vent Rod Spring Retainer 174 Throt. Shaft Bearing — Pri. (Solid)
33 | Throt. Body Screw Gasket 111 | Float Retainer 189 | Baffle Plate — Primary (Plastic)
54 Pump Discharge Nozzie Gasket 112 Air Vent Valve Retainer Fuel Valve Glip
55 Metering Body Gasket — Primary 113 Choke Control Lever Retainer 190 Pump Oper. Lever Stud
56 Metering Body Gasket — Secondary 15 Fast Idle Cam Lever Screw Spring 72 Inlet Needle and Seat
57 Fuel Bowi Gasket 116 | Throttle Stop Screw Spring
58 Throttle Body Gasket 117 Secondary Diaphragm Spring







4-01 CHARGING 4-01
L ——
Part 4 — Charging System
SUBJECT PAGE SUBJECT PAGE
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION
Allernator ... 4-01 Removal . ............ i 4-13
Regulator ..........cooiiiii 4-03 Installation ..., 413
Application ......... ... 4-03 DISASSEMBLY AND ASSEMBLY
DIAGNOSIS Disassembly ..............oiiiiiiii. 4-14
Normal Charge Indicator Light ................. 4-04 Cleaning and Inspection ...................... 4-16
Normal Charge Ammeter ..................... 4-04 Assembly ... 4-17
Isolating the Problem .. ....................... 4-04 ADJUSTMENTS
TESTING DriveBelt ........cooviiii 4-18
Battery ... 4-05 Belt Tension ...t 4-18
Charging System Tests .................... L. 4-06
BenchTests ... i, 4-11

DESCRIPTION AND OPERATION

ALTERNATOR

Industrial Engines use either a Motorcratft or
a Motorola alternator. Most of this section ap-
plies to the Motorcraft alternator, because the
Motorola unit is serviced by Motorola.

The alternator is beit driven from the engine.
Current is supplied from the alternator-regulator
system to the rotating field of the aiternator
through two brushes and two slip rings.

The alternator produces power in the form of
alternating current. The alternating current is rec-
tified to direct current by six diodes. The alternator
regulator automatically adjusts the alternator field
current to maintain the alternator output voltage
within prescribed limits to correctly charge the
battery. The alternator is self-current limiting.

The waming lamp control circuit passes current
to the warning lamp when the ignition switch is in
the Run position and there is no alternator voltage
at terminal S. When the voltage at S rises to a pre-
set value, current is cut off to the warning lamp.

- This circuit is not included in the regulator for
vehicles equipped with an ammeter rather than
the warning lamp.

WARNING: MARINE ALTERNATORS ARE EX-
TERNAL IGNITION PROTECTED. WHEN RE-
PAIRING OR REPLACING THESE UNITS, USE
ONLY PARTS OR ASSEMBLIES DESIGNATED
FOR THIS PURPOSE. TO SUBSTITUTE AUTO-
MOTIVE PARTS OR ASSEMBLIES, WHICH AP-
PEAR SIMILAR AND WILL FUNCTION, VOIDS
THE EXTERNAL IGNITION PROTECTION AND
GREATLY INCREASES THE DANGER OF IGN!-
TING A COMBUSTIBLE MIXTURE, RESULT-
ING IN POSSIBLE PERSONAL INJURY.
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ACCESSORY TERMINAL

BATTERY TERMINAL OF STARTER RELAY

CHARGE GREEN RED STRIPE
INDICATOR
LAMP

- BATTERY

IGNITION
SWITCH

YELLOW I .

FUSE LINK
500 OHMS
{ORANGE] WHITE
BLACK ORANGE ——sr} DoT I
ALTERNATOR ALTERNATOR |

-
!
l
|
I
I
|
- )

ELECTRONIC
VOLTAGE
REGULATOR .
FIELD TERMINAL J
CRANGE/LT. BLUE
4222726
BATTERY TERMINAL
OF STARTER RELAY YELLOW/
WHITE —— e — — —
- DOT NOT USED ’ |
I.. - -| WITH AMMETER
BATTERY FUSE LINK . | l
- [ORANGE)
BLACK/ORANGE I |
ALTERNATOR
DUTPUT TERMINAL USED WITH [ |
(BAT) SHUNT TYPE I ]
ALTERNATOR ' O
IGNITION l
TERMINAL
DIODE s I
RECTIFIER

IGNITION f I |

SWITCH

GREEN/RED
STRIPE ,
F i J
‘ ELECTRONIC |
VOLTAGE
L REGULATOR -J
STATOR TERMINAL -
FIELD TERMINAL _J

CRANGE/LT. BLUE

SLIP RINGS

J2228-2D
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A 500 ohm, 1/4 watt resistor is connected across
the terminals of the lamp at the instrument cluster
in vehicles equipped with an indicator warning
tamp.

The switching circuit receives voltage from the
ignition switch through the warning lamp control
circuit on vehicles equipped with an indicator

warning lamp or through terminal S on vehicles
equipped with an ammeter. With an input voltage
present, the switching circuit turns on the voltage
control circuit, which in turn controls the output
circuit. When the igniticn switch is Off, the output
circuit remains open and no current fiows to the
alternator field.

REGULATOR

The electrical charging systems incorporate a
new electronic voltage regulator. These reg-
ulators are 100 percent solid state, consisting of
transistors, diodes, and resistors. The working
functions are achieved using electronic compo-
nents arranged in basically three circuit divisions
as follows: the output stage, the voltage stage,
and the solid state relay.

The new regulator will be released under two
separate part numbers with color codes. The units
will look alike, but are not interchangeable with the
new regulator wiring harness connector plugs.

One of these units will be used on vehicles
equipped with an ammeter, the other on vehicles
equipped with an alternator warning indicator
lamp. The regulators are calibrated and preset by
the manufacturer. No readjustment is required or
possibie on these units.

The new solid state regulators heing used in
conjunction with other new components in the
charging system that must be properly matched to
prevent damage to the charging system are as
follows:

1. A new alternator with higher field current
requirement.

2. A new warning indicator lamp shunt resistor.

3. The alternator to regulator wiring harness is
changed to incorporate a new regulator con-
nector plug. The new plug is designed so that

the connector will not index with the regulater
terminals when the wrong regulater is inad-
vertently installed in the vehicle.

TO AMMETER AND
IGNITION SWITCH

a ALTERNATOR
S R
N/

ELECTRONIC
REGULATOR

WIRES 36, 33,
3BA WELDED

GROUND

K527 26

TO 500 OHM RESISTOR
AND INDICATOR LAMP

ALTEANATOR
NA
0/

I ELECTRONIC

R
1 REGULATCR

WIRES 36, 38,
38A WELDED

STARTER MOTOR
RELAY

APPLICATION

Whenever the system components are being
replaced, the following precautions should be fol-
lowed so that the charging system will work prop-
erly and components wili not be damaged.

1. Always use the proper alternator in the sys-
tem being serviced. Older model alternators, if
used in the present system, will have a slightly
reduced output.

2. Never use an electro-mechanical regulator in
the new charging system. The connector plug

on the new system wiring harness will not
index properly with the electro-mechanical
regulator.

3. The electronic regulators are color coded for
proper installation. Always use the biack color
coded regulator in systems which use the
waming lamp indicator. The blue color coded
regulators must be used in ammeter gauge
systems.

4. The charging system uses a 500 ohm resistor
on the back of the instrument cluster on units
with a warning indicator lamp. Do not replace
this item with the 15 ohm resistance wire.
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Troubleshooting or diagnosis is required before
actual repairs can be made in the electrical sys-
tem. Even where an obvious fault makes the re-
placement of a unit necessary, you must still find
out why the unit failed. When a trouble is diag-
nosed correctly, unnecessary repairs are pre-
vented, the time the engine is out of service will be
decreased, and the repairs that are made wil! be
permanent.

Before performing charging or starting system
tests on the engine, note the complaint such as:
slow cranking, battery dead or using an excessive
amount of water, top of battery wet, ammeter
shows charge at all times or no charge, alternator
warning lamp does not come on or never goes out,
volimeter shows above or below open circuit nom-
inal voltage. This information will aid in isolating

the part of the system causing the symptom.
Next, visually inspect as follows:

1. Check battery posts and battery cable termi-
nals for clean and tight connections. Remove
the battery cables (if corroded), clean and
install them securetly.

2. Check for clean and tight wiring connections
at the alternator, regulator and engine. In-
spect for evidence of arcing.

3. Check the alternator belt tension using belt
tension gauge T63L-8620-A, Model 210019 or
equivalent and tighten to specification (if
necessary).

NORMAL CHARGE INDICATOR LIGHT

With ignition switch off . . . alternator light is off.

With ignition switch on (engine not run-
ning) . . . alternator light is on.

With ignition switch on (engine run-
ning) . . . alternator light is off.

1. If the charge indicator light does not come on
with the ignition key in the On position and the
engine not running, disconnect the wiring plug
connector at the regulator and connect a
jumper wire from the | terminal of the regulator

wiring plug to the negative battery post cabie
clamp.

2. If the charge indicator light does not go on,
¢heck the bulb for continuity and replace (if
burned out).

3. If the bulb is not burned out, an open circuit
exists between the ignition switch and the
regulator.

4. Checkthe 500 ohm resistor across the charge
indicator lamp. Engines equipped with an am-
meter will not have a resistor.

NORMAL CHARGE AMMETER
With ignition switch off and no electrical
load . . . ammeter should show 0 or center scale.

With ignition switch on and engine run-
ning . . . needle deflects towards charge and re-

turns toward center scale in two steps (fully
charged battery).

With ignition switch off and lights on . . . am-
meter should show between 0 and discharge
scale.

ISOLATING THE PROBLEM

Battery, starting system, and light systems
problems can be caused by poor charging system
performance. It is also possible to suspect the
charging system because of an overioad in an-
other area of the electrical system.

To avoid guesswork, it is necessary to isolate
the battery, the charging system, and the electrical

circuits to correctly identify the area where the
difficulty lies. The best method to do this is to
check the battery first before any electrical system
diagnosis. The battery must be in the proper state
of charge. The battery must be operating properly
before the other areas of the electrical system can
perform normally.
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BATTERY

WARNING: KEEP BATTERIES OUT OF REACH
OF CHILDREN. BATTERIES CONTAIN SUL-
FURIC ACID. AVOID CONTACT WITH SKIN,
EYES OR CLOTHING. ALSO, SHIELD YOUR
EYES WHEN WORKING NEAR THE BATTERY
TO PROTECT AGAINST POSSIBLE SPLASH-
ING 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 QUAN-
TITIES OF MILK OR WATER, FOLLOWED BY
MILK OF MAGNESIA, A BEATEN EGG OR
VEGETABLE OIL. CALL A PHYSICIAN
IMMEDIATELY.

HYDROGEN AND OXYGEN GASES ARE PRO-
DUCED DURING NORMAL BATTERY OPERA-
TION. THIS GAS MIXTURE CAN EXPLODE IF
FLAMES, SPARKS OR LIGHTED TOBACCO
ARE BROUGHT NEAR THE BATTERY. WHEN
CHARGING OR USING A BATTERY IN AN EN-
CLOSED SPACE, ALWAYS PROVIDE
VENTILATION AND SHIELD YOUR EYES.

BATTERIES ARE HEAVY, WEIGHING 30 LBS.
OR MORE. LIFT THEM WITH YOUR LEGS
RATHER THAN YOUR BACK TO PREVENT
MUSCLE STRAINS, AND BE CAREFUL NOT
TO DROP THEM (POSSIBLE BREAKAGE)
NOR TO SPILL THE CONTENTS (SULFURIC
ACID).

CAUTION: 12-volt starting motors can be
damaged beyond repair if connected to a 24-
volt power supply (two 12-volt batteries in se-
ries, or a 24-volt motor-generator sef), even
when cranking loads are relatively light. Ex-
tensive starting motor damage is more likely if
the starter is connected to a 24-volt supply
while being subjected to prolonged heavy
cranking loads such as attempting to start an
engine in subzero temperatures.

Tests are made on a battery to determine the
state of charge and alsc its capacity or ability to
crank an engine. The ultimate result of these tests
is to show that the battery is good, needs recharg-
ing, or must be repiaced.

Before attempting to test a battery, it is impor-
tant to give it a thorough examination to determine
if it has been damaged. Remove battery cable
clamps, negative (—) terminal first. Check for dirty
or corroded connections and loose battery posts.
Remove holddowns and heat shields and inspect
for broken or cracked case or cover. If worn or
damaged, loose or broken post, or cracked case
or cover, replace battery.

BATTERY DISCHARGE RATES

Ampere Discharge Rate
Hours Amperes
45 190
53 200
63 260
68 235
Al 235
a5 240
90 310

TEMPERATURE CORRECTION CHART-

ALL BATTERIES
Temperature °F Minlrol;r; cmbk

70 {or above) 96
60 95
50 94
40 9.3
30 91
20 89
10 8.7
0 8.5

The battery capacity test should be run next to
remove any surface charge prior to determining
state of charge of a maintenance-free battery.

CAPACITY TEST

A high rate discharge tester in conjunction with
a voltmeter is used for this test.

1. Turn the control knob on the Battery-Starter
Tester to the Off position.

2. Turn the voltmeter selector switch to the 20-
volt position and test selector switch to “AMP.”

3. Connect both positive test leads to the
positive (+) battery post and both negative
leads to the negative (—} battery post. The
voltmeter clips must contact the battery posts
and not the high-rate discharge tester clips.
Unless this is done, the actual battery terminal
voltage will not be indicated.

4. Tum the load control knob in a clockwise di-
rection until the ammeter reaches the applica-
ble discharge rate specified in the discharge
rate table.

5. With the ammeter reading the required load
for 15 seconds, note the voltmeter reading.
Avoid leaving the high discharge load on the
battery for periods longer than 15 seconds.

If the voltmeter reading is above the mini-
mum specified in the table with the test equip-
ment for that temperature, the battery has a
good output capacity and will readily accepta
charge, if required. Check the state of charge.
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STATE OF CHARGE — MAINTENANCE-
FREE BATTERIES

Read the battery open circuit terminal voltage
with a digital voltmeter capabie of reading 1/100 of
a volt. If the open circuit voltage of the battery is
below 12.40 volts and the battery has passed the
capacity test, charge the battery.

CHARGING SYSTEM TESTS
MOTOROLA

The following tests are made with the aiternator
on the engine with output and reguiator connec-
tions maintained to the alternator except as noted
in Tests 3 and 5. The field lead and voltage reg-
ulator are disconnected for these tests.

CAUTION:

— DO NOT disconnect alternator output lead
while alternator is operating.

— DO NOT disconnect voltage regulator while
afternator is operating.

— DO NOT ground field terminal.

— Check battery condition. Use a fully
charged battery when testing alternator.
— Disconnect ground cable of battery when
removing and installing the alternator.

All readings indicated are for correct operation.

Test 1 — Ignition On — Engine Not Running

Correct voltage at regulator terminal is approx-
imately 1.5 to 2.5 volts. This test evaluates
excitation circuit.

If voltage at regulator terminal is:

5.0 10 7.0 volts = open rotor (field circuit)

.75 10 1.1 volts = grounded rotor circuit

8.5 10 10.0 volts = open in regulator’s load
circuit

0 volts = open ignition switch or excitation
resistor

If test results are uncertain, go to Test 2.

IGN ¢—

15 25

Test 2 — Ignition On —
Engine Not Running

The voltage regulator may be bypassed with a
short jumper between the regulator and field ter-
minals. If jumper provides approximate correct
voltage, fault is in the regulator. No change from
high voltage indicates that the defect is in the
brush or rotor circuit.

YELLOW

IGN o

15 25
[ N\ B® .
= + =
BATTERY =
DC VOLTS -

-
GREEN FLD WIRE
DISCONNECTED

Test 3 — Field Draw Test — Ignition Off

This test evaiuates complete field circuit, inde-
pendent of voltage regulator. Circuit is through
brushes, slip rings, field coii to ground. Current
should be 2 to 2.5 amps. If less than this, check
brushes and slip rings. It is desirable to use a field
rheostat in series with meter for protection of the
meter. If field is shorted, excessive current would
flow through meter and possible damage wouid
result.

NOTE: On integral regulator units, remove reg-
ulator to disconnect field connection. Reg-
ulator and ground terminals to remain
connected.

IGN

N

- + = _]_

BATTERY -

DC VOLTS

25

& A7) ey ]+
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Test 4 — Ignition On — Engine Running at MOTORCRAFT

Fast Ildle

Voltage indicated is usually 13.9 to 14.7 volts
depending on regulator ambient temperature.
High voltage may be due to & poor ground connec-
tion. If ground connection is not faulty, regulator
will require replacement.

YELLOW

IGN

13.9 147
L1£ F—= ]
BATTERY -

bC vOLTS

Test 5 — Field Term Disconnected
Voltage Regulator Plug Disconnected
Battery Terminal Shorted to Field Terminal

Ignition On — Engine Running at Idle

This test isclates defect to either the alternator
or regulator. If voltage at auxiliary terminal rises to
15-16 volts now, when it did not in Test 4 with
regulator connected, then defect is in regulator
and it should be replaced. If voltage does not rise
at auxiliary terminal, defect is in alternator stator or
rectifier diodes, if field circuit checked out prop-
erly. For defects in stator or diodes, remove
alternator.

NOTE: On integral regulator units, remove reg-
ulator completely.

1GN € YELLOW
e e
GREEN FLD WIRE g| GREEN =
DISCONNECTED « 2
® GND
15 16 R

[ / B =

= ¥ = |

DC VOLTS

BATTERY -

When performing charging system tests with a
voltmeter, turn off all lights and electrical
components.

CAUTION: Be sure field terminal connector is
installed on the “Field” terminal stud at alter-
nator and not the ground stud.

Always disconnect the connector plug from
the regulator before checking alternator out-
put with test probes or a jumper wire.

Always disconnect the connector plug from
the regulator before removing the regulator
mounting screws. Removing the connector
from an un-grounded regulator with the igni-
tion switch on will destroy the regulator.

Never attempt to polarize or test the alternator
by grounding the field circuit, as this will de-
stroy the regulator.

Base Voltage Test

1. With ignition off and no electrical load on,
connect the negative lead of the voitmeter to
the negative battery cable clamp.

2. Connect the positive lead of the voltmeter to
the positive battery cable clamp.

3. Record the battery voltage reading shown on
the voltmeter scale (base voitage).

No Load Test
1. Connect a tachometer to the engine.

2. Start the engine and increase speed to ap-
proximately 1500 RPM. With no other elec-
trical load, the voitmeter pointer should move
upward (increase), but not more than 2 volts
above the base voltage (first recorded battery
voltage reading above). The reading should
be taken when the volimeter pointer stops
rising. it may take a few minutes to reach this
point. If the voltage increases to proper level,
perform Load Test. If the pointer continues to
rise, perform the Over Voltage Tests. If the
voltage does not rise to proper level, perform
the Under Voltage Tests.
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GENERAL CHARGING SYSTEM TEST

PRELIMINARY CHECKS

® BATTERY TERMINALS AND CABLE CLAMPS

¢ WIRING CONNECTIONS AT ALTERNATOR, REGULATOR AND ENGINE
TO BODY GROUNDS

* ALTERNATOR BELT TENSION

BASE VOLTAGE i -

* CONNECT YOLTMETER TO BATTERY POSTS. READ BATTERY VOLTAGE —
THIS IS BASE READING

NO-LOAD TEST

* START ENGINE — RUN AT 1500 RPM WITH NO ELECTRICAL LOAD. VOLTAGE
SHOULD INCREASE, BUT NOT MORE THAN 2.0 YOLTS.

INCREASES, BUT NOT

LOAD TEST MORE THAN 2.0 VOLTS

NO INCRE INCREASES MORE THAN 2.0 VOLTS
© INCREASE * INCREASE ENGINE SPEED TO 2000 R.P.M.
® TURN HEATER/A.C. BLOWER AND HEADLIGHTS ON HIGH
® VOLTAGE SHOULD READ MINIMUM OF 122 VOLT
OVER BASE VOLTAGE

T OVER VOLTAGE TESTS
1/2 VOLT OR MORE l
|

1
LESS THAN 1/2 VOLT
-

|
UNDER VOLTAGE TESTS

ALTERNATOR AND REG-
ULATOR ARE OK. PROBLEM
CAN STILL BE BATTERY

CHECK GROUND AT
REGULATOR WITH
JUMPER WIRE

% DISCONNECT REGULATOR

* CHECK RESISTANCE BETWEEN “F"
TERMINAL OF REGULATOR
CONNECTOR AND GROUND

. gﬁagTANCE SHOULD BE MORE THAN 3

DRAIN. TURN OFF IGNITION.
INSTALL TEST LIGHT IN T 1

SERIES WITH POS. BATTERY OVER VOLTAGE  OVER VOLTAGE

CABLE AND CHECK TO
ISOLATE PROBLEM CIRUIT IF DOES NOT GO AWAY  GOES AWAY

NG DRAIN, CHECK BATTERY 1

CAPACITY.

DISCONNECT
REGULATOR. SEE
IF OVER VOLTAGE
CONDITION GOES
AWAY,

SERVICE GROUND

I 1
LESS THAN 3 OHMS MORE THAN 3 OHMS
1 I

SERVICE GROUNDED
FIELD CIRCUIT. NOTE: IF
FIELD CIRCUIT IS
GROUNDED REPLACE
REGULATOR ALSO.

* JUMPER A TO “F" TERMINAL AT
REGULATOR WIRING CONNECTCR

® VOLTAGE SHOULD READ A MIN-
IMUM OF 1/2 VOLT OVER BASE
READING, WITH LOAD TEST CON-
DITIONS IN EFFECT

OVER VOLTAGE OVER VOLTAGE
DOES NOT GO AWAY GOES AWAY

| L

SERVICE SHORTED
HARNESS BETWEEN

I ALTERNATOR AND

REGULATOR. ALSO

REPLACE REGULATOR,

REPLACE REGULATOR

LESS THAN 1/2 VOLT 1.2 VOLT OR MORE
1 SHUT OFF ALL LOAD

REMOVE JUMPER FROM -A | c
i VEHICLES WITH VEHICLES WITH
fl’z“fvg REEGHUW%E g:"grcou- ALTERNATOR WARNING LIGHT AMMETER
FLD - TERMALS A ALISR
“FLD* Al ALTER- —
NATOR, VoL ThE BLTE E#GINE AT IDLE WITH JUMPER = ENGINE OFF
STILL ON TERMINALS “A” AND & IGNITION SWITGH ON
READ A MINIMUM OF 1/2 VOLT “F" CHE
F" CHECK FOR POWER TO & CHECK FOR POWER
OVER BASE READING WITH LS M '
THE "S™ AND | TERMINALS TO “S” TERMINAL ON
LOAD TEST CONDITIONS IN AT REGULATOR TERMINAL. REGULATOR CON-
EFFECT. VOLTAGE AT THE "S" TERMi- NECTOR,
NAL SHOULD BE ABCUT 1/2 OF
THE VOLTAGE AT “!*
' ) I =
LESS THAN /2 VOLT 1/2 VOLT OR MORE NOT OK ok
| 1 1 1
STOP ENGINE. SERVICE DEFEC- SERVICE -S" AEPLACE
MOVE POS. TIVE “A" OR “F* CIRCUIT (IGNITION REGULATOR
VOLTMETER LEAD CIRCUITS. SWITCH TO
TO BAT. TERM. OF REGULATOR
ALTERNATOR. CONNECTOR).
f =
— NOT OK OK
BASE VOLTS ZERQ VOLTS L +
L L
SERVICE DEFEC- REPLACE
SERVICE OR SERVICE BATT. TIVE “§” OR T REGULATOR
REPLACE WIRE CIRCUITS
ALTEANATOR
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l.oad Test
1.

With the engine running, turn the heater or air
conditioner blower motor on {high speed) and
headlights on high beam.

Increase the engine speed to approximately
2000 RPM. The voltmeter should indicate a
minimum of 0.5 volt above the base voltage. If
not, perform the Under Voltage Tests de-
scribed below.

If the above tests indicate proper voltage read-
ings (1/2 volt open circuit above base), the charg-
ing system is operating normally. Proceed to the
tests below if one or more of the readings are
different than shown above and use a test light to
check for battery drain.

Over Voltage Tests
1.

If the voltmeter reading indicates more than
2.0 volts above base voltage, connect a
jumper wire between the regulator base and
alternator frame. Repeat the No Load test. If
over voltage condition disappears, check
ground connections on alternator, regulator
and from engine to firewall and to battery.
Clean and tighten connections securely.

If over voltage condition still exists, disconnect
the regulator wiring plug from the regulator
and repeat the No Load test.

If over voltage condition disappears (volt-
meter reads battery base voltage), replace
voltage regulator.

It over voltage still exists with the regulator
wiring plug disconnected, check for short be-
tween “A” and “F” in the wiring hamess plug
and service as required. Replace the reg-
ulator and connect the regulator wiring plug to
the regulator.

Under Voltage Tests
1.

If the voltage does not indicate more than 1/2
volt above base voltage, disconnect wiring
plug from regulator and connect an ohmmeter
from “F” terminal of plug to ground. Meter
should indicate more than 2.4 ohms. If less
than 2.4 ohms is indicated, service grounded
field current in wire or alternator and repeat
Load Test above.

If chmmeter indicates more than 2.4 ohms
connect jumper wire from “A” to "F” terminals
of regulator plug. Repeat Load Test above. If
voltmeter now indicates more than 1/2 volt
above base voltage, service wiring to reg-
ulator or regulator.

If the voltmeter still indicates under voltage,
remove the jumper wire from the regulator
plug and leave the plug disconnected from the

regulator. Connect a jumper wire to the FLD
and BAT terminals on the alternator and re-
peat the Load Test. If the voltmeter now indi-
cates more than 1/2 volt above the base
voltage, perform S and | Circuit Test and ser-
vice the wiring harness from the alternator to
the regulator.

If the voltrneter still indicates under voltage,
stop the engine and move the positive volt-
meter lead to the alternator BAT terminal.

if the voltmeter now indicates the base volt-
age reading, service the alternator. If the volt-
meter indicates zero volts, service alternator
to starter relay wire.

A LOWER
READING
INDICATES A
SHORTED OR
GROUNDED
FIELD CIRCUIT
(INCLUDING
ALTERNATCR]

METER SHOULD INDICATE BETWEEN

4 AND 250 QHMS
\ 3 i
TR :

OHMMETER

SET OHMMETER
“MULTIPLY BY
KNOB AT |

USE BLADE
TERMINAL
B9A-14294-)

FROM TERMINAL

KIT NO. B9A-14284.PAK
IN REGULATOR PLUG.

4163310
USE JUMPER WIRE
TO CONNECT “A" AND “F* TERMINALS
AT REGULATOR PLUG
J1635-1A
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REAR TERMINAL
ALTERNATORS

JUMPER WIRE
CONNECTED TO ALTERNATOR
"BAT"” AND "FLD" TERMINALS

SIDE TERMINAL
ALTERNATORS

JUMPER WIRE CONNECTED
TC ALTERNATOR

REGULATOR PLUG “BAT” AND "FLD" TERMINALS
REMOVED %
FROM REGULATOR

J1636-1€

Regulator S and | Circuit Tests
$-Circuit with Ammeter

1. Connect the positive lead of the voitmeter to
the S terminal of the disconnected regulator
wiring plug and negative lead of voltmeter to
battery ground terminal. Then, turn the igni-
tion switch to the On position. DO NOT start
the engine. No voitage should be indicated
with ignition switch Off.

2. The voltmeter should indicate battery voltage.

3. If there is no voitage reading, service the S
wire iead from the ignition switch to the reg-
ulator wiring plug.

4. Connect the positive voltmeter lead to the
positive battery cable terminal, connect reg-
ulator wiring plug to regulator and repeat the
Load Test.

S and | Circuit — With Indicator Light

1. Disconnect the regulator wiring piug and in-
stall a jumper wire between the “A” and “F”
terminals.

2. With the engine idling, connect the negative
voltmeter lead to the battery ground terminal
and the positive lead of the voltmeter to the S
terminal and then to the | termina! of the reg-
ulator wiring plug. The voltage of the S circuit
should read approximately one-half of the |
circuit.

3. If no voltage is present, service the wiring
circuit. Reconnect the positive voltmeter lead
to the positive battery cable terminal.

4. Then, remove the jumper wire from the reg-
utator wiring plug and connect the wiring plug
to the regulator. Repeat the Load Test.
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BENCH TESTS

After the general charging system diagnosis
has isolated the problem to the alternator, remove
it from the vehicie for bench testing and service, or
replacement. Refer to Alternator Removal and
Disassembly in this section.

Rectifier Short or Grounded and Stator
Grounded Test

These tests are performed with an ohmmeter
{Rotunda 50-0010 or equivalent). Set the “Multiply
By” knob at 1 and calibrate the ohmmeter as
directed.

CAUTION: Digital meters cannot be used to
perform these rectifier tests.

1. Contact one ohmmeter probe to the alternator
BAT terminal (terminal with red insulator) and
the other probe to the STA terminal (terminal
with black insulator). Then, reverse the ohm-
meter probes and repeat the test. Normally
there will be no needle movement in one di-
rection, indicating the rectifier diodes are
being checked in the reverse current direction
and are not shorted. A low reading with the
probes reversed indicates that rectifier
positive diodes are being checked in the for-
ward current direction. Using the referenced
tester, the low reading should be about 6
ohms but may vary if another type of tester is
used. A reading in both directions indicates a
bad positive diode, a grounded positive diode
plate or a grounded BAT terminal.

OHMMETER

OHMMETER
PROBES

2. Perform the same test using the STA and
GND terminals. A reading in both directions
indicates either a grounded stator winding, a
bad negative diode, a grounded stator termi-
nal, a grounded positive diode plate, or a
grounded BAT terminal.

3. If there is no needle movement with the
probes in one direction and a high resistance
(significantly over 6 ohms) in the opposite di-
rection, for either test, a bad connection exists
between the stator lead terminal and the
stator bolt head.

Field Open or Short Circuit Test

This test is performed with an ohmmeter. Set
the ohmmeter “Multiply By” knob at 1 and calibrate
the ohmmeter as directed inside the instrument
cover.

1. Contact the alternator field terminal with one
probe and the ground terminal with the other
probe. Then, spin the alternator pulley. The
‘ohmmeter reading shouid be between 2.4 and
100 ohms and should fluctuate while the
pulley is turning.

2. Aninfinite reading (no meter movement) indi-
cates an open brush lead, worn or stuck
brushes or a bad rotor assembly.

3. Anohmmeter reading less than 2.4 ohms indi-
cates a grounded brush assembly, a
grounded fieid terminal or a bad rotor.

ORANGE
INSULATOR
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Diode Test

Remove the rectifier assembly from the alter-
nator. Set the ohmmeter “Multiply By” knob at 1
and calibrate the meter as directed.

CAUTION: Digital meters cannot be used to
perform these diode tests.

1. Totestone set of dicdes, contact one probe to
the terminal bolt and contact each of the three
stator lead terminals with the other probe. Re-
verse the probes and repeat the test, All di-
odes should show a low reading of about 6
ohms in one direction and an infinite reading
(no needle movement) with the probes re-
versed. The low reading may vary with the
type of tester used. This reading may be
checked against a good rectifier if it is
available.

OHMMETER

QHMMETER
PROBES

CONTACT
TERMINAL

CONTACT EACH
TERMINAL

J3153-1A

2. Repeat the preceding tests for the other set of
diodes except that the other terminal screw is
used.

3. It the meter readings are not as specified,
replace the rectifier assembly.

Stator Coil Grounded Test

These tests are made to determine if the stator
coil is operating properly. Remove the stator from
the alternator and disconnect from the rectifier
assembly (refer to Disassembly procedure in this
section). Set the ohmmeter “Multiply By” knob at
1000.

1. Connect the ohmmeter probes to one of the
stator leads and to the stator laminated core.

Be sure that the probe makes a good elec-
trical connection with the stator core. The
meter should show an infinite reading (no
meter movement).

2. lf the meter does not indicate an infinite read-
ing (needle moves), the stator winding is
shorted to' the core and must be replaced.

3. Repeat this test for each of the stator leads.
Do not touch the metai probes or stator leads
with the hands. Such contact will result in an
incorrect reading.

Stator Coil Open Test

This test determines if there is an open stator
circuit. Disconnect the stator from the rectifier as-
sembly. Set the ohmmeter “Multiply By” knob at 1.

1. Connect one ohmmeter probe to a stator
phase lead and touch the other probe to an-
other stator lead. Check the meter reading.

- [y
| D v, o
\__ RotundaEes
; J

STATOR
WINDING LEADS

2. Repeat this test with the other two stator lead

combinations. If no meter movement occurs
(infinite resistance) on a lead paired with ei-
ther of the other two leads, that phase is open
and the stator should be replaced.
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Rotor Open or Short Circuit Test

Remove the rotor from the alternator. Set the
ohmmeter “Multiply By” knob at 1 and calibrate the
meter as directed.

1. Contact each ochmmeter probe to a rotor slip

ring. The meter reading should be 2.0 to 3.5
ohms.

2. A higher reading indicates a damaged slip
ring solder connection or a broken wire.

3. A lower reading indicates a shorted wire or
slip ring. Replace the rotor if it is damaged and
cannot be serviced.

4. Contact one ohmmeter probe to a slip ring and
the other probe to the rotor shaft. The meter
reading should be infinite {no deflection).

5. Areading other thaninfinite indicates the rotor
is shorted to the shaft. Inspect the slip ring
soldered terminals to be sure they are not
bent and not touching the rotor shaft or that
excess solder is not grounding the rotor shaft
or that excess solder is not grounding the rotor
coil connections to the shaft. Replace the ro-
tor if it is shorted and cannot be serviced.

REMOVAL AND INSTALLATION

WARNING: 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, AL-
WAYS PROVIDE VENTILATION AND SHIELD
YOUR EYES.

WARNING: KEEP OUT OF REACH OF CHIL-
DREN. BATTERIES CONTAIN SULFURIC
ACID. AVOID 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 FIFTEEN MINUTES. IF ACID IS
SWALLOWED, DRINK LARGE QUANTITIES

OF MILK OR WATER, FOLLOWED BY MILK OF
MAGNESIA, ABEATEN EGG, OR VEGETABLE
OIL. CALL A PHYSICIAN IMMEDIATELY.

REMOVAL

1. Disconnect the ground cable from the battery.

2. Loosen the alternator pivot bolt and remove
the adjustment arm-to-alternator bolt.

3. Disengage the alternator drive belt from the
drive pulley.

4. Disconnect the wiring terminals from the back
of the alternator. The stator and field wiring
terminals are the push-on type. The push-on
type terminal should be pulled straight off the
terminal to prevent damage.

5. Remove the alternator pivot bolt.
6. Remove the alternator.

INSTALLATION

1. Position the alternator on the engine.

2. Install the alternator pivot bolt and adjuster
bolt.

3. Connectthe wiring terminals to the back of the
alternator.

4. Install the drive belt over the alternator drive
pulley.
5. Adjust the belt to specification.

Connect ground cable to battery.

NUT - 383256:536 WASHER-380087-536
68-10.1 N-m

{6090 IN-LBS)

BOLT-EB666-536
©6-78 N'-m
{48.58 £ T-LBS)

WIRING ASSEMBLY - 14305
ALTERNATOR 10300
J2550-1A
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DISASSEMBLY

NOTE: All of the following disassembly steps
may not be necessary to perform a particular
test or repair. Perform only those steps that
apply in your case.

The rear terminal alternator will have one of two
types of rectifier assembly. One is a flat design
with built-in diodes. The other type is a stacked
design with exposed diodes. Procedural steps af-
fected by the differences in the rectifiers will be
noted.

1. Scribe a line across the end housings and
stator frame for alignment reference during
assembly,

2. Remove the three housing through bolts.

3. Separate the front housing and rotor assem-
bly from the stator and rear housing assem-
bly. It may be necessary to tap the front
housing with a plastic tipped hammer to
loosen the front housing from the stator frame.

4. Remove the brush springs from the brush
holder in the rear housing.

5. Remove the nuts, washers and insulators
from the terminals on the back of the rear
housing. Note the color and location of the
tnsulators for assembly reference.

8. Remove the stator and rectifier assembly from
the rear housing.

RADIO NOISE
SUPPRESSION

ATT MI
BATTERY TERMINAL CAPAGITOR

INSULATOR

(ON TOP OF

CAPACITOR
EYELET)

STATOR
TERMINAL
INSULATOR

STATOR

STATOR
PHASE
LEAD

STATOR
WINDING LEADS

RECTIFIER WITH EXPOSED DIODES -
(DISCRETE)

RECTIFIER
ASSEMBLY

STATOR
TERMINAL
SCREW

STATOR

10.

11,

12.

13.

14,

15.

16.

SQUARE STATOR
TERMINAL INSULATOR

INSULATING WASHER

STATCR AND RECTIFIER ASSEMBLIES

Remove the screws attaching the brush hold-
er to the rear housing.

Remove the brush holder, the brushes and
the brush terminal insulator from the rear
housing.

Using a suitable arbor press, remove the
bearing from the rear housing. Support the
housing close to the bearing boss to prevent
damage to the housing.

Clamp the front housing in a vise with protec-
tive jaws.

Remove the drive pulley retaining nut from the
rotor shaft using Removal/installation Tool,
T65P-10300-B or equivalent.

Remove the lockwasher, drive pultey, fan and
fan spacer from the rotor shaft.

Remove the rotor from the front housing and
remove the housing from the vise.

Remove the front bearing spacer from the
rotor shaft. Do not remove the stop ring from
the rotor shaft unless it is damaged.

Remove the screws attaching the bearing re-
tainer to the front housing and remove the
retainer.

Remove the bearing from the front housing. If
the bearing will not slide out, remove it using a
suitable arbor press. Support the housing
close to the bearing boss to prevent damage
to the housing.

RADIO NOISE RECTIFIER

SUPPRESSION
o CAPACITOR ASSEMELY 50 NoT
INSULATOR oy

REMCVE

o - '1\&.— \_ )

STATCR
PHASE

FLAT TYPE (NTEGRATED) —=°°

RECTIFIER

Jez45-20




415 CHARGING 4-15

— SE
DISASSEMBLY AND ASSEMBLY (Continued)
, RECTIFIER ASSEMBLY
REA?[;:?AUSWNG 10304
STATOR FRONT HOUSING
10336 10323

REAR BEARING

FRONT BEARING
10A304

L. BRUSH TERMINAL 10094
5 AND INSULATOR

3792518

BEARING
RETAINER
10A355

PULLEY
10344

3511245

gﬁ% % ~ \ BRUSHES #

LR ..
INSULATORS 10347 ROTOR STOP 4T
1957 \ RADIO SUPPRESSION TOAIGE o g
THROUGH
BOLTS BRUSH SPRINGS CAPACITOR
378466-S 10349 18827 %ﬁc -

B

BRUSH HOLDER
10351 SCREWS

379201.8 FAN SPACER

10A344
Ji1e6-20

19. Disconnect the stator phase lead from the
rectifier assembly as follows:

Flat type (integrated) rectifier — Remove the
stator terminal screw by pressing it straight
out of the rectifier. Do not turn the terminal
screw during removal. Turning the screw dur-
ing removal wilt destroy the serrations cutinto
the rectifier to hold the terminal screw in
position.

15/16 INCH SOCKET

TOOL
TESP-10300-8

Exposed diode (discrete) rectifier — Remove
the stator terminal screw by turning it 1/4 turn
to unlock it from the rectifier assembly.

3/4 INCH WRENCH
Y

J25721A
y 20

. if necessary, the ground terminal can be re-
moved from the rectifier assembly by foliow-
ing the appropriate procedure outlined in Step
19.

17. Remove the radio suppression capacitor and
the battery terminal insulator from the rectifier
assembly.

18. Using a 100 watt soldering iron, unsoider the
stator leads from the rectifier assembly. Do
not allow the soldering iron to overheat the
rectifier. When removing the rectifier assem- STATOR PHASE
bly from the alternator, do not cut the stator TERMINAL
lead wires. Unsolder the stator terminals from
the molded circuit board terminals and with
needle nose pliers pull stator lead terminals
upwards from the rectifier assembly. While
the terminals are still hot, shake the molten
solder from the terminals.

.RECTIFIER
ASSEMBLY
10364

STATOR
WINTING
LEADS

NEEOLE NOSE PLIER
$2232.1B
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DISASSEMBLY AND ASSEMBLY (Continued)

STATOR PHASE

SQUARE STATOR STATGR STATOR NEUTRAL

CAUTION: When rebuilding a high tem-
perature 60 AMP alternator, use only high
temperature rectifier assembly and bearings.
Use of standard parts will result in alternator
failure.

1.

Wipe the rotor, stator and bearings with a
clean cloth. Do not clean these parts with
solvent.

Rotate the front bearing on the drive end of the
rotor shaft. Check for any scraping noise,
looseness or roughness. Look for excessive
lubricant leakage. If any of these conditions
exist, replace the bearing.

inspect the rotor shaft rear bearing surface for
roughness or severe chatter marks. Replace
the rotor assembly if the shaft is not smooth.

Place the rear bearing on the slip ring end of
the rotor shaft and rotate the bearing. Make
the same check for noise, looseness, or
roughness as was made for the front bearing.
Inspect the rollers and cage for damage. Re-

TERMINAL PHASE LEAD TERMINAL
INSULATOR (nLock
INSULATING
LOCK W
/ UNLOCK g,
STATOR LOCK | &
TERMINAL
SCREW @ DISHED WASHER
{STEEL}
foo GROUND TERMINAL
e,
Q@@ @
RECTIFIER (DISCRETE} WITH EXPOSED
FLAT TYPE (INTEGRATED) RECTIFIER DIODES J1401-2L
CLEANING AND INSPECTION place the bearing if these conditions exist, or if

the lubricant is lost or contaminated.

Check the pulley and fan for excessive
looseness on the rotor shaft. Replace any
pulley or fan that is loose or bent out of shape.

Check both the front and rear housing for
cracks, particularly in the webbed areas ang
at the mounting ear. Replace damaged or
cracked housing.

Check all wire leads on both the stator and
rotor assemblies for loose or broken soldered
connections and for burned insulation. Re-
solder poor connections. Replace parts that
show signs of burned insulation,

Check the slip rings for nicks and surface
roughness. Nicks and scratches may be re-
moved by turning down the stip rings. Do not
go beyond the minimum diameter of 31 mm
(1.22 inches). If the rings are badly damaged,
replace the rotor assembily.

Replace the brushes if they are worn shorter
than 6.35 mm (1/4 inch).
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DISASSEMBLY AND ASSEMBLY (Continued)

4-17

ASSEMBLY

1. Install the bearing in the front housing. Press
on the outer race only.

2. Position the bearing retainer on the front
housing and install the attaching screws.
Tighten the screws to 2.8-4.5 Nsm (25-40 in-
Ib}.

3. If the stop ring was removed from the rotor
shaft, install a new ring by sliding it over the
end of the shaft and into the groove. Do not
open the ring with snap ring pliers as perma-
nent deformation of the ring will result.

4. Install the bearing spacer on the rotor shaft
with the recessed slide against the stop ring.

5. Install the rotor in the front housing and clamp
the housing in a vise.

6. Install the fan spacer, fan, drive pulley iock-
washer and nut on the rotor shaft. Tighten the
nut to 82-135 N-m (60-100 ft-Ib) using Re-
moval/Installation Tool, T65P-10300-B or
equivalent.

7. Remove the rotor and housing assembly from
the vise.

8. Support the rear housing close to the bearing
boss to prevent damage to the housing and
install the bearing using a suitable arbor
press. Press the bearing into the bore until it is
flush with the housing.

9. Position the brush wiring eyelet over the brush
terminal and install the brush terminal
insulator.

GROUND
EYELET ———n
BRUSH

BRUSH HOLDER
10361

STIFF WIRE

BRUSH PIN
HOLE SEAL

BRUSH
TERMINAL
379251-5

BRUSH
TERMINAL
INSULATOR
10328

J2573-1A

10. Install the springs and brushes in the brush
holder. Hoid the brushes against spring ten-
sion by inserting a piece of stiff wire through
the brush holder.

BRUSH
§ TERMINAL

11. Position the brush holder in the rear housing
and instail the attaching screws. Tighten the
screws to 1.9-2.8 Nem (17-25 ft-Ib). Press the
brush holder firmly against the housing while
tightening the screws. Make sure the ground
brush wiring eyelet is positioned under the
screw before tightening.

Connect the stator phase lead to the rectifier
assembly as follows:

Flat type (integrated) diode rectifier — Posi-
tion the stator terminal insulator and the stator
phase lead on the rectifier assembly. Insert
the terminal screw and press into position.
The screw should be pressed in far enough to
keep the phase lead termina! from moving.

Rectifier with exposed diodes (discrete}) —
Position the stator phase lead and dished
washer on the rectifier assembly. insert the
terminal screw and lock into place by rotating
1/4 tumn.

If the ground terminai was removed from the
rectifier assembly, it can be installed by press-
ing or turning as outlined in the appropriate
procedure in Step 12.

Before soldering stator leads to rectifier, make
sure that the insulator sleeves are in place.
Wrap the stator winding leads around the ter-
minals of the rectifier assembly and solder
them, using a 100 watt soldering iron and resin
core electrical solder. Do not allow the solder-
ing iron to overheat the rectifier assembiy.
Press the sleeves on the terminals before rec-
tifier soldering.

Install the radio suppression capacitor and
battery terminal insulator on the rectifier
assembly.

12.

13.

14,

15.

16. Install the insulator on the stator terminai

screw.
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DISASSEMBLY AND ASSEMBLY ADJUSTMENTS
(Continued)

17. Align the terminal screws on the rectifier as-
sembly with the holes in the back of the rear
housing and install the stator rectifier assem-
bly in the rear housing. Make certain the termi-
nal insulators are seated in their recesses.

18. Instail the external insulators, washers and
nuts on the terminals. The insulators are color
coded as follows:

Black on the stator (STA) terminal. Tighten
nut to 2.8-3.9 Nem (25-35 in-Ib).

Red on the battery (BAT) terminal. Tighten nut
to 3.4-6.2 Nem (30-55 in-Ib).

Orange on the field (FLD) terminal. Tighten
nut to 2.8-3.9 Nem (25-35 in-Ib).

19. Wipe the rear end bearing surface of the rotor
shaft with a clean, lint-free rag.

20. Position the rear housing and stator assembly
over the rotor and align the scribe marks
made during disassembly.

21. Seat the machined portion of the stator core
into the stop in both end housings and install
the housing through bolts. Tighten the bolts to
4,1-6.7 N'm (35-60 in-Ib).

22. Remove the wire hoiding the brushes.

CAUTION: This step is important so that reg-
ulator will not be damaged.

DRIVE BELT

The fan drive belt should be properly adjusted at
all times. A loose drive belt can cause improper
alternator, fan and water pump operation. A belt
that is too tight places a severe strain on the water
pump and alternator bearings.

A praperly tensioned drive belt minimizes noise
and aiso prolongs the service life of the belt.
Therefore, it is recommended that a belt tension
gauge be used to check and adjust the belt ten-
sion. Any belt that has been operated for a
minimum of 10 minutes is considered a used
belt, and when adjusted, it must be adjusted to
the used belt tension shown in the
specifications.

BELT TENSION

1. Install the belt tension tool on the drive beit
and check the tension.

2. if adjustment is necessary, loosen the alter-
nator mounting bolts and move the alternator
adjusting arm bolts. Move the alternator to-
ward or away from the engine until the correct
tension is obtained. Remove the gauge.

3. Tighten the alternator adjusting arm bolt and
the mounting bolts. Install the tension gauge
and check the beit tension.
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DESCRIPTION AND OPERATION

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 (used with
automatic transmissions), the starter relay, starter
interlock switch (used with manual transmission),
and heavy circuit ‘wiring.

Turning the ignition key to the Start position
actuates the starter relay through the starter con-
trol circuit. The starter relay then connects the
battery to the starter.

Vehicles equipped with an automatic transmis-
sion have a neutral-start switch in the starter con-
trol circuit. This prevents operation of the starter
on vehicles with an automatic transmission if the
selector lever is not in the N (NEUTRAL) or P
(PARK) position.

When the starter is not in use, one of the field
coils is connected directly to ground through a set
of contacts. When the starter is first connected to
the battery, current flows through the grounded
field coil, actuating a movable pole shoe. The pole
shoe is attached to the starter drive plunger lever
and thus the drive is forced into engagement with
the flywheel 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. Normai field
current is used to maintain the movable pole shoe
in the fully seated position during the time that the
starter is cranking the engine.

| a},‘&él{; STARTER RELAY

*START SWITCH IN OFF POSITION

STARTER

NEUTRAL START SWITCH
[AUTOMATIC TRANSMISSION ONLY)

OR
CLUTCH INTERLOCK SWITCH

{MANUAL TRANSMISSION ONLY) NOEEIN

- WARNING: MARINE STARTERS ARE EXTER-
NAL IGNITION PROTECTED. WHEN REPAIR-
ING OR REPLACING THESE UNITS, USE
ONLY PARTS OR ASSEMBLIES DESIGNATED
FOR THIS PURPOSE. TO SUBSTITUTE AUTO-
MOTIVE PARTS OR ASSEMBLIES, WHICH AP-
PEAR SIMILAR AND WILL FUNCTION, VOIDS
THE EXTERNAL IGNITION PROTECTION AND
GREATLY INCREASES THE DANGER OF IGNI-
TING A COMBUSTIBLE MIXTURE, RESULT-
ING IN POSSIBLE PERSONAL INJURY.
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STARTING SYSTEM

TESTING

ROAD SERVICE

On road service calls or cases of a starter that
will not crank the engine or a starter that cranks
very slowly, a booster battery may be connected
to the 12-volt system. If the engine still will not turn
with the booster connected, refer to the following
tests:

TO JUMP START (NEGATIVE GROUNDED
BATTERY)

WARNING: BATTERIES ARE HEAVY, WEIGH-
ING 30 LBS. OR MORE. LIFT THEM WITH
YOUR LEGS RATHER THAN YOUR BACK TO
PREVENT MUSCLE STRAINS, AND BE CARE-
FUL NOT TO DROP THEM (POSSIBLE BREAK-
AGE) NOR TO SPILL THE CONTENTS
(SULFURIC ACID).

CAUTION: 12-volt starting motors can be
damaged beyond repair if connected to a 24-
voit power supply (two 12-volt batteries in se-
ries, or a 24-volt motor-generator set), even
when cranking loads are relatively light. Ex-
tensive starting motor damage is more likely if
the starter is connected to a 24-volt supply
while being subjected to prolonged heavy
cranking loads such as attempting to start an
engine in subzero temperatures.

CAUTION: To prevent damage to electrical or
lighting components during jump starting, the
following procedure must be followed:

1. Turn ali lamps off before and during jump
starting.

2. Turn on heater blower motor to remove tran-
sient voltage.

3. Shield eyes. Use safety goggles or similar eye
protection. -

4. Connect ends of one cable to positive {+)
terminal of discharged battery and the other
end to the positive ( + ) terminal of the booster
battery.

5. Connect one end of the other cable to nega-
tive (—) terminal of “good” battery.

6. Connectother end of cable to engine bolthead
or similar good contact spot on the vehicle
being started (NOT to negative (—) terminal
of battery).

7. Make sure jumper cables are not in the way of
moving engine parts.

8. Start engine of vehicle with the booster bat-
tery and run at moderate speed.

9. Start engine of vehicle with discharged bat-
tery. Follow starting procedure described in
owner's manual,

10. To prevent damage to other electrical compo-
nents on vehicle being started, make certain
that engine is at idle speed before disconnect-
ing jumper cables.

11. Remove cable from engine block before dis-
connecting cable from battery positive termi-
nal. Lamps may now be turned on.

ON VEHICLE TESTING
IF STARTER CRANKS SLOWLY

1. BATTERY — Use jumper cables per instruc-
tions. If this corrects problem, check condition
of battery, recharge or replace if necessary.
Clean battery posts, cable lugs and tighten.

2. CABLES — If the above does not correct the

problem, clean and tighten connections at
starter, relay and battery ground on engine.
Eyelet terminals should not be easily rotated
by hand. Also check for short to ground.

3. STARTER — Ifthe above does not correct the
problem, replace starter.

MAKE CONNECTIONS IN NUMERICAL
ORDER (DISCONNECT IN REVERSE
ORDER 4, 3,2, 1)

O)
¢

SECOND JUMPER CABLE
—

BOOSTER
BATTERY

L]
AST WMpeg Cany
£

° @"'“

DISCHARGED
BATTERY

MAKE SURE VEHICLES
DO NOT TOUCH

GASOLINE ENGINE

J2571-1B

5-02
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TESTING (Continued)

IF STARTER DOES NOT CRANK BUT
STARTER RELAY OPERATES (CLICKS)

1. BATTERY — Use jumper cables, check bat-
tery, etc. as above.

2. CABLE — Clean and tighten connections at
starter and relay. Make sure wire strands are
secure in eyelets,

3. STARTER — Ifthe above does not correct the
problem, replace starter,

IF STARTER DOES NOT CRANK AND
RELAY CHATTERS OR DOES NOT CLICK

1. BATTERY — Use jumper cables, check bat-
tery, etc. as above.

2. RELAY — Remove push-on connector from
relay (red w/blue stripe wire) and make sure
connection is clean and secure. Make sure
relay bracket is grounded,.

If connections are good, check operation by
jumping with push-on connection off and
transmission in PARK or NEUTRAL. Jumper
above described terminal to relay main termi-
nal (BAT side) or battery positive post. If this
corrects problem, check ignition switch, neu-
tral switch and wiring in start circuit for open of
loose connections.

If jumper across relay does not correct
problem, replace relay.

VOLTMETER CARBON PILE RHEQSTAT

>/ AMMETER

POSITIVE LEAD

NEG.
LEAD

— STARTER SWITCH
- 1ION IGNITION
SWITCH)

TO BATTERY

NEUTRAL START SWITCH
TAUTOMATIC TRANSMISSION)
CLUTCH INTERLOCK SWITCH

{MANUAL TRANSMISSION]

TO OTHER CIRCUITS

STARTER RELAY

STARTER

IF STARTER SPINS (HUMMING NOISE) BUT
DOES NOT CRANK ENGINE

STARTER — Remove and check armature
shaft for corrosion, clean or replace. If no corro-
sion, repair starter or replace the starter drive.

STARTER LOAD TEST

Conduct this test if the starier cranks slowly and
a comparison of the current output with specifica-
tions is desired.

Connect the test equipment as shown. Be sure
that no current is flowing through the ammeter and
heavy-duty carbon pile rheostat portion of the cir-
cuit (rheostat at maximum counterclockwise
position).

Crank the engine with the ignition off, and deter-
mine the exact reading on the voltmeter. This test
is accomplished by disconnecting the push-on
connector “S” at the starter relay and by connect-
ing the remote control starter switch from the
positive battery terminal to the “S” terminal of the
starter relay.

Stop cranking the engine. Then reduce the re-
sistance of the carbon pile until the voltmeter indi-
cates the same reading as that obtained while the
starter cranked the engine. The ammeter will indi-
cate the starter current draw under load. (Refer to
Specifications at the end of this section.)

POSITIVE
LEAD

STARTER

J1086-2M
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TESTING (Continued)

BENCH TESTS
STARTER NO-LOAD TEST

The starter no-load test will uncover open or
shorted windings, rubbing armature, and bent ar-
mature shaft,

The starter can be tested, at no-load, on the test
bench only.

Make the test connections as shown. The start-
er will run at no-load. Be sure that no current is
flowing through the ammeter (rheostat at max-
imum counterclockwise position). Determine the
exact reading on the voltmeter.

VOLT/AMP.
TESTER

POSITIVE
LEADS

J10871G

ARMATURE OPEN CIRCUIT TEST

An open circuit armature may sometimes be
detected by examining the commutator for evi.
dence of burning. A spot burned on the com-
mutator is caused by an arc formed every time the
commutator segment, connected to the open cir-
cuit winding, passes under a brush.

ARMATURE AND FIELD GROUNDED
CIRCUIT TEST

This test will determine if the winding insulation
has been damaged, permitting a conductor to
touch the frame or armature core.

To determine if the armature windings are
grounded, make the connections as shown. if the
voltmeter indicates any voltage, the windings are
grounded.

Grounded field windings can be detected by
making the connections as shown. If the voltmeter
indicates any voltage, the field windings are
grounded.

DO NOT CONNECT
LEAD TQ BEARING
SURFACE

JUMPER LEAD

VOLTMETER e
NEGATIVE LEAD s
) VOLTMETER POSITIVE LEAD L

TOUCH TO COMMUTATOR  Ji0881F

(A)KEEP BOTH FIELD BRUSHES
AND HOLDING COIL GROUND
LEAD AWAY FROM FRAME

(D) CONNECT VOLTMETER
POSITIVE LEAD TO
TEAMINAL EYELET

\ S
N, é{%}‘
(E)DISCONNECT HOLDING COIL {©)INSERT INSULATOR

GROUND LEAD (FINE WIRE BETWEEN CONTACTS
INSIDE FRAME) J3566-1A
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REMOVAL AND INSTALLATION

REMOVAL

1. Disconnect the negative battery cable.
2. Raise the vehicle on a hoist.

3. Disconnect the starter cable at the starter
terminal.

4. Remove the starter mounting bolts. Remove
the starter assembly.

J1085-10

INSTALLATION

1. Position the starter assembily to the flywheel
housing, and start the mounting bolts.

2. Snug all boits while holding the starter square-
ly against its mounting surface and fully insert-
ed into the pilot hole. Tighten the bolts to 21-27
Nem(15-20 ft-Ib).

3. Connect the starter cable.

4. Lower the vehicle. Connect negative battery
cable to battery. Check the operation of the
starter.

DISASSEMBLY AND ASSEMBLY

3. Remove the stop ring retainer. Remove and
discard the stop ring retaining the starter drive
gear to the end of the armature shaft, and
remove the starter drive gear assembly.

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 terminai.

6. Remove the two screws retaining the ground
brushes to frame. (The 4-inch starter has cop-
per rivets.)

7. Onthe field coil that operates the starter drive
gear actuating lever, bend the edges on the
field coil retaining sleeve and remove the
sleeve and retainer.

8. Remove the three coit retaining screws using
an arbor press. The arbor press prevents the
wrench from slipping out of the screw. Cut the
field coil connection at the switch post lead
and remove the small diameter ground wire
from the upper tab riveted to frame. Remove
pole shoes and coils from frame.

POLE SCREW USE ARBOR PRESS
TOOL--10044-A TO HOLD TOQL
CKET

STARTER WRENCH
FRAME

“v*8LOCK

BE SURE TO SEAT DRIVE " - . -
HEAD !N SCREW SOCKET T - - J1059-1F

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

Use the following procedure when it becomes
necessary to completely overhaul the starter. The
figure on page 5-06 illustrates a disassembled
starter,

DISASSEMBLY

1. Remove the cover screw, cover, and through
bolts.

2. Remove the pivot pin retaining the starter
gear plunger lever and remove the lever, the
starter drive end housing, and lever return
spring.

CLEANING AND INSPECTION

1. Use a brush or air to clean the field coils,
armature, commutator, armature shaft, brush
end plate, and drive end housing. Wash all
other pants in solvent and dry the parts.

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

3. Check the armature for open circuits and
grounds.
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DISASSEMBLY AND ASSEMBLY (Continued)

5-06

COVER ASSEMBLY
11060

COVER SCREW

%4——" 339614

LEVER
ASSEMBLY
11067

SPRING 38939
71103 9393
11068
9 KIT - STARTING
, 4 MOTOR CONTACT
PQINT-11134

SCREW POLE
PIECE-11415 11181

1116 GROMMET
11A120

FIELD CQILS
11082

389394

SPRING - BRUSH
11059

KIT - STARTING
MOTOR DRIVE

HOUSING
ASSEMBLY
11130

CORE ASSEMBLY
11005

POLE PIECE
11120

PLATE ASSEMRLY

=

i SLEEVE

- J3IS67-2A
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DISASSEMBLY AND ASSEMBLY (Continued)

Check the commutator for runout using Dial
Indicator TOOL-4201-C. Inspect the armature
shaft and the two bearings for scoring and
excessive wear. If the commutator is rough, or
more than 0.127mm (0.005 inch) out-of-
round, turn it down.

DIAL INDICATOR
TOOL-4201-C

ROTATE ARMATURE SHAFTS ON |

BEARING SURFACES

Check the piastic brush hoider for cracks or
broken mounting pads. Replace the brushes if
worn to 6.35mm (1/4 inch) in length. Check the
field brush connections. A brush kit and con-
tact kit are available. All other assemblies are
to be replaced rather than repaired.

Examine the wear pattern on the starter drive
teeth. The pinion teeth must penetrate to a
depth greater than one-half the ring gear tooth
depth, to eliminate premature ring gear and
starter drive failure,

Replace starter drives and ring gears having
milled, pitted or broken teeth or that show
evidence of inadequate engagement.

1
Ury
¥V BLOCKS
J2716-1A
7
ZARNY),
0 &g
W MILLED CCNDITION. EXCESSIVE

V)

-

AV

NORMAL WEAR PATTERN

SMALL WEAR PATTERN

WEAR ON 2 0R 3TEETH

MILLED TOOTH-METAL BUILD-UP
WILL NOT PERMIT ENGAGEMENT

MILLED GEARS

41372-2C
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DISASSEMBLY AND ASSEMBLY (Continued)

ASSEMBLY
1.

Position the three coils and pole pieces, then
install the attaching screws. As the pole shoe
screws are tightened, strike the frame several
sharp blows with a soft-faced hammer to seat
and align the pole shoes, then stake the
SCrews,

Install the remaining coil and retainer and
bend the tabs to secure the coils to the frame.

Position the new insulated field brushes lead
on the field coil terminal. Install the clip pro-
vided with the brushes to hold the brush lead
to the terminal. Solder the lead, clip, and ter-
minal together, using rosin core solder. Use a
300 watt iron.

Check for continuity and grounds in the as-
sembled coils.

The coil which is around the retaining sleeve
is to be grounded by positioning the small
diameter wire leading from it, under the cop-
per tab heid by the rivet which attaches the
contact to the frame,

Attach the ground brushes to the starter frame
with the screws. (4.0-inch starter has copper
rivets.)

Apply a thin coating of Lubriplate 777 or equiv-
alent on the armature shaft splines. Instail the
starter motor drive gear assembly to the ar-
mature shaft and install a new retaining stop
ring. Install a new stop retainer.

Install the armature in the starter frame.

Partialiy fill the drive end housing bearing bore
with Grease ESB-M1C.63-A or equivalent
(approximately 1/4 full). Position the starter
drive gear plunger lever to the frame and start-
er drive assembly.

ACTUATING COIL
AND HOLDING COIL

10

1.

12.

13.

STARTER DRIVE

FIELD COIL CONNECTION

. Position the starter drive plunger lever return

spring and the drive end housing to the frame.
Install brush holder, insert brushes and
springs. Install brush holder insulator.

Position end plate to frame, align plate locater
with frame slot. Install and tighten the through
bolts to 6.21-8.47 Nem (55-75 in-Ib). Do not
pinch brush leads when installing end piate.
Install pivot pin.

Position the drive gear ptunger lever cover on
the starter and fasten with the cover screw in
the frame.

Check the starter no-load current draw.

1.

3.

2.

STARTER DRIVE REPLACEMENT

Remove the starter drive piunger cover.

Remove the pivot pin retaining the starter
drive plunger lever.

Loosen the through bolts enough to allow re-
moval of the drive end housing and the starter
drive plunger iever return spring and lever.

Remove the drive gear stop ring retainer and
stop ring from the end of the armature shaft
and remove the drive gear assembly.

Apply a thin coating of Lubripiate 777, or
equivalent on the armature shaft splines. In-
stall the drive gear assembly on the armature
shaft and install a new stop ring.

Position the starter gear plunger lever on the
starter frame. Be sure that the plunger lever
properly engages the starter drive
assembly.

Install a new stop-ring retainer. Partially fill the
drive end housing bearing bore with Grease
ESB-M1C.63-A or equivalent (approximately
1/4 full). Position the starter drive plunger lev-
er retun spring and drive end housing to the
starter frame, and then tighten the through
bolts to 6.21-8.47 Nem (55-75 in-Ib). Install
pivot pin.

Position the starter drive plunger lever cover
on the starter. Tighten the attaching screw.

5-08

FIELD COIL
BRUSHES

J10921E
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STARTING SYSTEM

DISASSEMBLY AND ASSEMBLY (Continued)

5-09
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1.

10.

11.

BRUSH REPLACEMENT

Replace the starter brushes when they are worn
to 6.35mm (1/4 inch). Always install a complete set
of new brushes.

Remove the two through bolts from the starter
frame.

Remove the brush end plate, brush springs
and brushes from the holder.

Remove the ground brush attaching screws or
rivets from the frame and remove the brushes.

Cut the insulated brush leads from the field
coils, as close {o the field connection point as
possible.

Check the plastic brush holder for cracks or
broken mounting pads. Replace if necessary.

Position the new insulated field brushes tead
on the field coil connection. Position and
crimp the clip provided with the brushes to
hold the brush lead to the connection. Solder
the lead, clip, and connection together, using
a 300 watt iron and rosin core soider.

Install the ground brush leads to the frame
with the attaching screws or rivets.

tnstall brush holder and insert brushes in hold-
er and install brush springs. Positive brush
leads should be positioned in their respective
slots in the brush holder to prevent potential
grounding.

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

Install the two through bolts to the starter
frame and tighten to 6.21-8.47 Nem (55-75 in-
Ib).

Secure the starter in a vise and connect the
starter to a battery to check its operation.

ARMATURE REPLACEMENT

1.

2.

10.

1.

12.

13.

Remaove starter drive plunger lever cover re-
tainer screw and remove cover.

Remove the through bolts, the drive end
housing, plunger lever and the drive plunger
lever return spring, brush end plate. Remove
brushes and lift out brush holder.

Remove the pivot pin retaining the starter
gear plunger lever.

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

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

Install the armature in the starter frame.

Position the drive gear plunger lever to the
frame and drive gear assembly.

Partially fill the drive end housing bearing bore
with Grease ESB-M1C.63A or equivalent (ap-
proximately 1/4 fuli). 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.

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

Install the brush end plate (be certain end
piate insulator is positioned properly on end
plate).

Install the two through bolts to the starter
frame and tighten to 6.21-8.47 Nem (55-75 in-
Ib). Install pivot pin.

install starter drive plunger lever cover and
tighten retaining screw.

Check the starter no-load current draw.
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DESCRIPTION AND OPERATION

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, ioose ar corroded connections, or partially
broken cables will result in slower than normal
cranking speeds, and may even prevent the starter
from cranking the engine.

The starting system includes the permanent ragnet
gear-reduction starter motor with a solenoid-actuated
drive, the battery, a remote-control starter switch (part
of the ignition switch), the starter relay, the heavy
circuit wiring, and may include starter lock out devices.

Typical Starter Shown

o

Sequence of Operation
1. The ignition switch is turned to the START
position.

2. Aremote starter relay is energized, which
provides voltage to the starter solenoid. The
starter solenoid is energized, creating a magnetic
field in the solenoid coil.

3. Theiron plunger core is drawn into the solenoid
coil.

4. Alever connected to the drive assembly engages
the drive pinion gear to the flywheel ring gear.

5.  When the iron plunger core is all the way into the
coil, its contact disc closes the circuit between
the battery and the motor terminals.

6. The current flows to the motor, and the drive
pinion gear cranks the flywheel and the engine

crankshaft.

7. Ascurrent flows to the motor, the solenoid pull-in
coil is bypassed.

8. The hold-in coil keeps the drive pinion gear
engaged with the flywheel.




ba-02 Starter, Permanent Magnet Ba-02

DESCRIPTION AND OPERATION (Continued)

8. The gear remains engaged until the ignition
switch is released from the START position.

PULL IN

SOLENOID coit
STARTER HOLD IN

colL
BATTERY
TER <Tad
_f-'— F-it= STARTER RELAY
|
Sy

START SWITCH NEUTRAL START

L~ SWITCH OR

~ oS ] LOCK-OUT SWITCH

An overrunning clutch in the drive assembiy protects
the starter from excessive speeds during the brief
period before the driver releases the ignition switch
from the START position (as the engine starts).

Road Service

For cases of a starter that cranks the engine very
slowly, connect a 12-volt booster battery to the
system.

Jump Starting

To avoid damage to the vehicle and battery or the
possibility of personal harm, follow these instructions
and precautions:

WARNING: 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.

WARNING: KEEP OUT OF REACH OF CHILDREN.
BATTERIES CONTAIN SULFURIC ACID. AVOID
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 FIFTEEN 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.

WARNING: DO NOT DISCONNECT THE BATTERY
OF THE VEHICLE TO BE STARTED.
DISCONNECTING THE BATTERY COULD DAMAGE
THE VEHICLE’S ELECTRONIC SYSTEM.

Negative Grounded Battery

WARNING: TO AVOID ANY POSSIBILITY OF
INJURY, USE PARTICULAR CARE WHEN
CONNECTING A BOOSTER BATTERY TO A
DISCHARGED BATTERY.

1. Position vehicles so jumper cables will reach,
being careful that vehicles do not touch.

2. Make jumper cable connections.

& Connect one end of first jumper cable to
positive (+) terminal of discharged battery and
other end of positive (+) terminal of booster
battery.

® Connect one end of second jumper cable to
negative (-) termina! of booster battery.
Connect other end to an engine bolthead or
good metallic contact spot on engine of
equipment to be started, NOT TO NEGATIVE
(-YBATTERY TERMINAL.

JUMP STARTING

MAKE CONNECTIONS IN NUMERICAL
ORDER (DISCONNECT IN REVERSE

ORDER 4, 3, 2, 1)
p
[@*G_}I SEcoND Jumper  (3)
CABLE .
FIRSTJU = ]
(2]

MPER cap e 85
o -] po + o o

+ = 2

MAKE SURE VEHICLES
B0 NOT TOUCH

DISCHARGED
BATTERY

WARNING: MAKING THE FINAL CABLE
CONNECTION COULD CAUSE AN
ELECTRICAL SPARK NEAR THE BATTERY
AND COULD CAUSE AN EXPLOSION. REFER
TO WARNING AT THE BEGINNING OF THE
JUMP STARTING PROCEDURE.

CAUTION: When servicing starter or
performing other underhood work in the
vicinity of the starter, be aware that the
heavy gauge battery input lead at the starter
solenoidis ‘“electrically hot” at all times.

Be sure to disconnect battery negative cable
before servicing starter.

® Make sure jumper cables are not in way of
moving engine parts.

® Start engine of vehicle with good battery. Run
engine at a moderate speed.

® Start engine of vehicle with discharged
battery. Follow starting instructions in the
Owner Guide.

3. Completely discharged batteries may require an
electrical load to initialize charging.
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DESCRIPTION AND OPERATION (Continued)

4. Remove cables in exact REVERSE sequence.
Begin by removing cable from engine of vehicle
that had discharged battery.

If the starter does not turn the engine over, even with
the booster battery attached, refer to On-Vehicle

Testing.

DIAGNOSIS AND TESTING
System Inspection Be sure to disconnect battery negative cable before
CAUTION: When disconnecting the plastic servicing starter.
hardshell connector at the solenoid “S” terminal, 1. Inspect starting system for loose connections.
grasp the plastic connector and pull lead off. DO 2. If system does not operate properly, note

NOT pull separately on lead wire.

WARNING: WHEN SERVICING STARTER OR
PERFORMING OTHER WORK IN THE VICINITY OF
THE STARTER, BE AWARE THAT THE HEAVY
GAUGE BATTERY INPUT LEAD AT THE STARTER

condition and continue diagnosis using the
symptom chart.

WARNING: WHEN WORKING IN AREA OF THE
STARTER, BE CAREFUL TO AVOID

SOLENOID IS “ELECTRICALLY HOT” AT ALL

TOUCHING HOT EXHAUST COMPONENTS.

TIMES.
Symptom Chart
CONDITION POSSIBLE SOURCE ACTION
Starter solenocid does not pull-in and Open fuse. Check fuse continuity.
starter does not crank (Audible click Low battery. Refer to appropriate battery

may or may not be heard).

Defective remote relay.

Open circuit or high resistance in
external feed circuit to starter
solenoid.

Defective starter.

service manual.
Goto Test B.
Goto Test A.

Replace starter. See removal and
installation procedure.

Unusual starter noise during starter
overrun.

Starter not mounted flush
(cocked).
Noise from other components.

Ring gear tooth damage or
excessive ring gear runout.
Defective starter.

Realign starter on transmission
bell housing.

Investigate other powertrain
accessory noise contributors.
Refer to appropriate engine
manual.

Replace starter. See removal and
instaliation procedure.

Starter cranks but engine does not
stan.

Problem in fuel system.
Problem in ignition system.

Engine related problem.

Refer to appropriate fuel system
manual,

Refer to appropriate ignition
system manual.

Refer to appropriate engine
manual,

Starter cranks slowly.

Low battery.

High resistance or loose
connections in starter solenoid
battery feed or ground circuit.
Ring gear runout excessive.

Defective starter.

Refer to appropriate battery
manual.

Check that all connections are
secure.

Refer to appropriate engine
manual.

Replace Starter. See removal and
installation procedure.
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DIAGNOSIS AND TESTING (Continued)

CONDITION POSSIBLE SOURCE ACTION
Starter remains engaged and runs Shorted ignition switch. ® Referto appropriate ignition
with engine. system manual.
Battery cable touching sotenoid 'S’ ¢ Replace or relocate cable and

terminal {defective or
mispositioned cable).

replace starter.

& Defective starter. ® Replace starter. See removal and
installation procedure.
FPPO1
Evaluation Procedure 1
CAUTION: Remove plastic safety cap on starter
solenoid and disconnect hardshell connector at
solenoid ‘S’ terminal as described under
‘““Removal and Installation”’ in this section.
CHECK STARTERMOTOR — TESTA
TEST STEP RESULT P ACTION TO TAKE
Al [ CHECKFOR VOLTAGE TO STARTER
® Key OFF. Transmission in Neutral. Yes P GOt A2
® Check for voltage between starter B+ terminal and . .
starter drive housing. No > bC;IiC;E;v tl)raettceor;nae:::glons
® Isvoltage OK? (12-12.45V) starter solenoid and the
ground circuit for open or
short.
A2 | CHECK STARTER MCTOR
® Key OFF. Transmission in Neutral. Yes P CHECK connections from
& Connect one end of a jurnper wire to the starter B+ ocutput of fender apron
terminail and momentarily touch the other end to relay to 'S’ terminal for
solenocid 'S’ terminal. open or short.
® Does starter crank? No P Dafective starter.

REPLACE starter.

FPPOZ

Evaluation Procedure 2

CHECK RELAY — TESTB

TEST STEP

RESULT

P ACTION TO TAKE

B1 | CHECK FENDER APRON RELAY

® Keyin START. Transmission in Neutral,
® |scase ground OK?

Yes
No

> GOtoB2.
»| REPAIR ground. GO to
B2.
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DIAGNOSIS AND TESTING (Continued)

CHECK RELAY — TEST B (Continued)

TEST STEP RESULT P  ACTION TO TAKE
B2 | CHECK VOLTAGE AT REMOTE RELAY START
TERMINAL
® Keyin START. Transmission Neutral. Yes > GOtoB3.
® Check for voltage between relay start terminal and No > Open circuit or high

case ground.

® Isvoltage OK? (12-12.45V) resistance exists in

external circuit wiring or

components. Check the

following:

— All circuit connections
including plastic
hard-shell connector
at solenocid “s”’
terminal to make sure
itis not broken or
distorted.

— lgnition switch.

-— Neutral switch or
manual lever position

Sensor.
B3 | CHECK OUTPUT TERMINAL VOLTAGE
® Keyin START. Transmission in Neutral. Yes | REFER to Starter System
® Check for voltage at output terminal of remote relay. Diagnosis in this section.
® Isvoltage OK? No | Defective remote relay.
REMOVE and REPLACE
relay.
FPPO3
Starter Load Test 2. Place transmission or transaxle in NEUTRAL,
Conduct this test if the starter cranks siowly and it is Crank engc;pe with |g|n|t|on Oﬁf and determine
desired to compare current to specifications. exact reading on voltmeter. This test is
) . accomplished by disconnecting push-cn
1. Connect Rotunda Starting and Charging Tester connector S at starter relay and by connecting a
078-00005 or equivalent. Make sure that current remote control starter switch from positive
is not flowing through ammeter and heavy-duty battery terminal to S terminal starter relay.

carbon pile rheostat portion of circuit (rheostat at
maximum counterclockwise position).
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DIAGNOSIS AND TESTING (Continued)

3. Stop cranking engine, and reduce resistance of
carbon pile until voltmeter indicates same reading
as that obtained while starter cranked the engine.
The ammeter will indicate starter current draw
under load. Check this with value listed in
Specifications.

VOLTMETER

ROTUNDA STARTING
AND CHARGING
TESTER

078-00005

POSITIVE LEAD

J ToGNmoN
SWITCH

STARTER SWITCH £ d
(ON IGNITION SWITCH) = g
I S I
1O BATTERY =
- * — — STARTER_ _
Bench Tests

Starter No-L.oad Test

The starter no-load test will uncover such conditions
as open or shorted windings, or rubbing armature. The
starter can be tested, at no-load, on the test bench

only. POSITIVE

1. Make test connections with Rotunda Starting and LEADS
Charging Tester 078-00005 or equivalent cables
connected to 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 ammeter (rheostat at maximum
counterclockwise position), Determine exact
reading on voltmeter.

CAUTION: Make sure that the starter is
securely mounted in bench vise while
energizing, as starter wiill move or jump.

VOLT AMP
TESTER

NEGATIVE

STARTING

BATTERY

(CONVENIENT GROUND ON STARTER
SUCH AS MOUNTING EAR ON CASTING.)
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DIAGNOSIS AND TESTING (Continued) REMOVAL AND INSTALLATION

2. Disconnect starter from battery. Then, reduce
resistance of rheostat until voltmeter indicates
same reading as that obtained while starter was
running. The ammeter will indicate starter no-load
current draw. Refer to Specifications for a
comparative value.

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

Armature Open Circuit Test

An open circuit armature may sometimes be detected

by examining the commutator for evidence of burning.

A burn spot on the commutator is caused by an arc

formed every time the commutator segment,

gonnected to the open circuit winding, passes under a
rush.

Grounded Armature Test

This test will determine if the winding insutation has
been damaged, permitting a conductor to touch the
frame or armature core. To determine if the armature
windings are grounded, check with a VOM as shown.
Infinite resistance indicates a normal condition.

Starter Solenoid Test

Make sure that the solenoid is isolated electrically
from the motor. Using a VOM, check for continuity
between S terminal and M terminal, and between S
terminal and ground (frame). If there is no continuity,
the wire is broken and the solenoid should be
replaced.

™o

Starter Motor
Removal

WARNING: WHEN SERVICING STARTER OR
PERFORMING ANY MAINTENANCE IN THE AREA
OF THE STARTER, NOTE THE HEAVY GAUGE
INPUT LEAD CONNECTED TO THE STARTER
SOLENQID IS HOT AT ALL TIMES. MAKE SURE
THE PROTECTIVE CAP IS INSTALLED OVER THE
TERMINAL AND IS REPLACED AFTER SERVICE.

1. Disconnect the negative battery ground cable.

2. Disconnect starter cable and push-on connector
from starter solenoid.

CAUTION: When disconnecting hardshell
connector at S-terminal, grasp the plastic
shell and pull off. Do not pull on wire. Be
careful to pull straight off to prevent damage
to the connector and S-terminal. If any part
of the connection is damaged, replace the
damaged components.

3. Remove upper bolt with a 3/8 inch drive ratchet,
swivel socket and a 22 inch long extension.
Access isin front of and along side of the
right-hand front engine mount.

4.  Remove lower bolt.

Installation

1. Position starter motor to engine and install upper
and lower bolt finger-tight.

2. Tighten the upper boit to 21-27 N-m (15-20 ft-Ib).
Access to upper bolt is with a 3/8 inch drive
ratchet, swivel socket and a 22 inch long
extension. Access is in front of and along side of
the right-hand front engine mount.

3. Tighten the lower bolt to 21-27 N.m {15-20 ft-lb).

4. Connect starter solenoid connector. Be careful to
push straight on and make sure connector locks
in position with a notable click or detent.

5. Install starter cable nut to starter terminal.
Tighten to 8-13 N.m (80-120 in-Ib).

6. Replacered solenoid safety cap.

7. Connect negative battery ground cable.
Wiring

It is recommended that wiring service kit
F2PZ-11K162-A be used, which includes a 70 inch

long # 12 gauge wire, a terminal nut, a terminal cover,
four tie wraps and insulation instructions.
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BATTERY
POSITIVE
CABLE #12 GAUGE
WIRE {RED)

STARTER
CABLE

CAUTION: A jumper wire must not be installed
between the large round electrical terminal and
the solenoid blade terminal at the starter, to
avoid use of the # 12 wire. If done, voltage is
generated to the solenocid by the spinning starter
after release of the start key or button, causing
the starter to remain engaged, resulting in failure.

FIELD
WOUND
STARTER

STARTER
-MOTOR

SOLENOQID SOLENOID

BLADE

TERMINAL

PERMANENT
MAGNET
STARTER

STARTER
RELAY
TERMINAL

E9SF-11A004-AB

NUT

TERMINAL
COVER
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DISASSEMBLY AND ASSEMBLY

Starter Motor, Exploded View

TERMINAL NUT STARTER DRIVE
NBO5403 SOLENQID
11390 END

HOUSING SEAL -—-"‘""%D
ASSEMBLY

11A171

BUSHING
BEARING
11138

SOLENOID SCREW STARTER MOTOR
N805405 ASSEMBLY
11000

ARMATURE

EMBLY
As?mos ARMATURE DRIVE
THRUST BALL LEVER

11A172 PLANET
GEAR
11K180

STATIONARY ™~ __
GEAR |
ASSEMBLY DRIVE
11A165 TRUARC E-RING , ASSEMBLY
T N ( 113850

NB805404

THRU BOLT

RETAINER SHAFT
N805428

11A167 ™ ASSEMBLY
11A160

~ ARMATURE THRUST
WASHER-11A075

BRUSH

~= STOP RING
P HUNT
OLE SHUNT __ MAGNET

TE RETAINER
ST:L&W JL?S-L :?kf sglece 11223
NE0s408 6 REQ'D,  STOP AING
BHUSI;LEAIN_:_E . /g ) 11222
PRING B
11050 ol ieniNG 11089 @%‘ / g&i‘;ﬁgﬂ
BEATNG  AREID ey SEhE T e
11434 11078

Disassembly Cleaning and Inspection

1. Remove positive brush connector from solenoid CAUTION: DO NOT WASH THE DRIVE BECAUSE
motor (M) terminal. : THE SOLVENT WILL WASH S?UT THEéU%RICANT

; - ; CAUSING DRIVE TO SLIP. USE A BRUSH OR

2. Remove solenoid retaining screws and.solenmd. COMPRESSED AIR TO CLEAN THE DRIVE,

3. Remove through-bolts and separate drive end ARMATURE, BRUSH, AND GEAR ASSEMBLIES,
housing from motor frame. Remove housing seal DRIVE END HOUSING, POLE PIECES AND PLANET
assembly from drive. Remove drive and gear GEARS. WASH ALL OTHER PARTS IN SOLVENT
assembly from drive end housing. AND DRY.

4, Remove drive lever from drive assembly. Remove 1. Inspect armature windings for broken or burned

stop ring and retainer from driveshatft, then - insulation and unwelded or open connections.
remove drive assembly from shaft. Push C-ring 2 h . h d
off driveshaft, and separate gear assembly from - Check armature for open circuits, shorts and
driveshaft. grounds. Check for pole rub or rub on magnetic

shunts.
5. Remove brush plate screws and brush end plate
from motor frame. Remove brush assembly and
push armature out of frame.
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DISASSEMBLY AND ASSEMBLY (Continued)

3. Check commutator for runout. inspect armature
shaft and two bearings for scoring and excessive
wear with Dial indicator TOOL-4201-C or
equivalent. f commutator is rough, or more than
0.12mm (.005 inch) out of round, it must be
replaced.

SMALL WEAR PATTERN
NORMAL WEAR PATTERN

PINION AND RING GEAR WEAR FATTERNS

COMMUTATOR RUNOUT GHECK

DIAL INDICATOR
TOOL-4201-C

ROTATE ARMATURE SHAFTS ON
BEARING SURFACES

v BLOCKS 3271118

4. Examine gears, spline on driveshaft, and drive
pinion for chipped, broken or worn conditions.
Replace if required.

MILLED CONDITION EXCESSIVE
WEAR ON 2 OR 3 TEETH

MILLED TOOTH-METAL BUILD-UP
WILL NOT PERMIT ENGAGEMENT

Assembly

1. Install armature assembly in starter frame. Apply
a thin coating of ESF-M1C218-A Grease or
equivalent low temperature grease on both ends
of armature shaft and spline. Install brush
assembiy ensuring brushes fit over commutator.
Apply grease to bearing bore in brush end plate.
Push back grommet onto frame and attach brush
end with brush plate screws. Tighten to 2.3-3.4
N-m {20-30 in-Ib).

2.  Apply grease to driveshaft spline and place
stationary gear assembly over driveshaft. Install
armature thrust washer and push C-ring onto
driveshaft. Place drive assembly onto shaft and
install stop ring and retainer. Attach drive lever to
drive assembiy.

3. Grease and install planet gears.

4. Apply grease into drive end housing bearing bore
(approximately one-quarter full). Install drive gear
assembly into housing, making sure to line up boit
holes in gear assembly and housing. Place gear
retainer over gear assembly. Install housing seal
assembly into drive end housing.

5. Position starter frame to housing and install
through-bolts. Tighten to 5.0-9.5 N-m (45-84
in-b}.

6. Correctly position solenoid to housing ensuring
that solenoid plunger is attached through drive
lever (bottom solenoid terminal (M) shouid have a
metal strip attached to it). Tighten solenoid bolts
to 5.1-9.6 N-m (45-85 in-Ib).

7. Attach positive brush connector to solenoid
(bottom terminal). Tighten nut to 9-13 N-m
(80-120 in-Ib).
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8. Check that starter no-load current draw is within
specification. Refer to Bench Tests.

shaft and pinion.

Starter Drive Replacement 5.  Partially fill drive end housing bearing bore with
1. Remove positive brush connector from solenoid grease (approximately one-quarter full. Install
motor (M) terminal. Remove solenoid retaining drive gear assembly in housing, making sure to
screws and remove solenoid. line up bolt holes in gear assembly and housing.
2. Remove through-bolts and separate motor 6. Insta!l lever suppor! and housing seal in drive end
assembly drive end housing. Remove housing housing.
seal from drive end housing. Remove drive gear 7. Position starter frame to housing and install
assembly from housing and detach drive lever. through-bolts. Tighten to 5.0-9.5 N-m (45-84
3. Remove stop ring and retainer from driveshaft in-lb).
and then remove drive assembly. 8. Install solenoid. Refer to Assembly.
4. Apply a thin coating of ESF-M1C218-A Grease or
equivalent low temperature grease on driveshaft
spline. Install new drive gear assembly on
driveshaft. Install new stop ring and retainer.
Attach drive lever,
Armature Replacement 5. Install brush assembly. Using tool, make sure that
1. Remove positive brush connector from solenoid brushes fit over commutator. Push black
motor (M) terminal grommet onto frame. Apply grease to bearing
) bore in brush end plate and attach to starter
2. Remove through-bo!tg and separate motor from frame.
gear assembly and drive end housing. 6. Position starter frame to gear assembly and drive
3. Remove brush end plate screws, brush end plate end housing and install through-bolts. Tighten to
and brush assembly from starter frame. Remove 5.0-9.5 N-m (45-84 in-lb).
armature from frame. - .
; . . 7. Attach positive brush connector to solenoid
4. Install new armature in frame. Apply a thin coating (bottom terminal). Tighten nut to 8-13 N-m
of ESF-M 1C218-A Grease or equivalent low (80-120 in-Ib).
temperature grease on both ends of armature 8. Check that starter no-ioad current draw is within

specification. Refer to Bench Testing.

SPECIFICATIONS
TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont’d)

Description N-m Lb-in Description N-m Lb-In

Solenoid Bolt 5.1-9.6 45-85 B Terminal Nut 9.0-13.5 80-120

M Terminal Nut 9.0-13.5 80-120 Through-Bolt 5.0-9.5 45-84
(Continued) Mounting Bolt 20.3-27 15-20 (Lb-Ft)

Brush Plate Screw 2.3-3.4 20-30

Starter Motor Starter Brushes
Current Draw |Normal Engine|
Motor Under Normal | Cranking Min. Stafl
Diameter Load Speed Torque @ 5 Volts | Max. Load | No Load | Mfg. Length Spring Tension
mm | inches Amps APM Nm Lb-Ft Amps Amps mm inches N oz,
8 3 140-200 200-250 147 110 800 70£10 168 0.66 18 64

temperature is 0.5 volit.

Maximum Commutator runout is 0.12mvm (0.005 inch) Maximum starting Gircuit voltage drop (battery pasitive terminal to starter temminal) at nomal engine
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Starter, Permanent Magnet

SPECIAL SERVICE TOOLS
Tool Number Description
TOCL-4201-C Dial Indicator

ROTUNDA EQUIPMENT

Tool Number

Description

078-00005 Starting and Charging Tester

TOOL TO ASSEMBLE BRUSH HOLDER TO ARMATURE

PRESS FIT [ 380 ——
BUSHING

| P4 N 4
; - -
A 1977 DA 21

1173

= 1

]

BRUSH HOLDER ASSEMBLY

MANDREL
MAT'L: MICAATA LL221
TAN-TYPE FBL

STK: 138 DIA. + A-LG
{1} REQ'D

BUSHING
UNIVERSAL HEADLESS TYPE
PRESS FIT BUSHING
CAT. NO. GS-93
471,472 |.D. .7518 O.D. .750 LG.
(1) REQ'D

5a-1

2
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DESCRIPTION AND OPERATION

TROUBLESHOOTING

MECHANICAL GOVERNOR — BELT
DRIVEN

Belt driven governors come in several versions.
The constant speed type is adjusted to operate at
one fixed speed. The governor spring is con-
nected between the spring lever and the speed
adjusting lever. Spring tension, thus engine RPM,

" are adjusted by the speed adjusting screw.

The governor throttle lever has a flexible knee-
action lever which allows the engine to be idled at
a lower speed for starting and for standby service.

The variable speed type allows engine governar
operation from idle to a maximum setting. The
variable speed lever is actuated by the throttle
cable, which in turn adjusts the spring tension and
engine speed.

The throttle is generally a solid arm, but in some

special applications.

The belt driven governor must be driven by the
engine at a fixed ratio. The governor puiley size
and belt arrangement are determined by the en-
gine application and the speed at which it is to be
governed.

Slippage of the belts would permit the engine to

speed of the engine.

Tightening the drive belt too tight can cause
early failure of the governor bearings. The beit
tension should be set to specification with a belt
tension gauge.

7}4— GOVERNOR THROTTLE LEVER

VARIABLE SPEED

SPREAD
ADJUSTMENT QIL FILL CONTROL LEVER

HIGH-SPEED ADJUSTMENT SCREW

cases may contain the flexible knee-action jointfor

run faster than the governor, thus permitting over-

MECHANICAL GOVERNOR

To troubleshoot a governor with a full load
surge, first increase the spread between full and
no-load. If this does not help, shorten the throttie
rod two or three tums. Then check for an exces-
sively rich or lean fuel/air mixture at the carburetor.
Also look for vacuum leaks.

There are two other conditions that can cause
this problem which should be checked. They are
excessively loose throttle rod ball joints or throttle
rod binding or rubbing.

No-load surge at maximum RPM can be elimi-
nated with the surge adjustment screw providing
the no-load and full ioad is properly set.

Engine overspeed on accelerating can be
caused by excessive friction in the carburetor link-
age, throttle shaft and/or accelerator pump, if so
equipped. The throttle rod may also be bending or
rubbing, or the drive belt(s) may be slipping.
These should be checked before making the
adjustments.

If the engine overspeeds on removal of the load,
try backing out the no-load surge adjustment
screw one or two turns. If that doesn’t correct the
problem, shorten the throttie rod two or three
turns. Also check for an excessive amount of oil in
the governor.

When the governor does not respond to load
changes, adjust the throttle rod to the proper
iength. If problems still exist, back out the no-load
screw and adjust it'per instructions.

Look for bent or fractured flyweights in the gov-
ernor possibly caused by insufficient lubrication or
overspeeding.

ADJUSTMENTS

PRELIMINARY CHECKS
MECHANICAL GOVERNORS

Three preliminary checks must be made on the
mechanical governor before attempting any repair
adjustments. These are the governor oil level,
drive belt tension and the throttle control rod
length.
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ADJUSTMENTS (Continued)

Oil Level

Remove the oil plug. I oil drips out the level is
full. If oil doesn’t drip out, remove the oil fill plug
and add 10W-30 or 10W-40 engine oil into the fill
hole until it starts dripping out the oil level hole.
Install the oil level and oil fill plugs.

Belt Tension

Belt tension should be checked on a cold beit
only.

1. Install the beit tension tool on the drive belt
and check the tension.

2. If adjustment is required, loosen the governor
adjusting bolts and move the governor until
the correct tension is obtained.

3. Remove the gauge. Tighten the governor ad-
justing bolts. Install the tension gauge and
recheck the belt tension.

Throttle Control Rod

1. Manually move the governor throttle lever to
maximum open throttle with spring tension on
the governor.

2. Checkthe gap between the carburetor throttie
shaft lever and its maximum open position
stop. It should be 1/32 to 1/16 inch wide.

3. If adjustment is necessary, loosen the control
rod ball joint lock nuts, remove the rod from
the carburetor throtile lever and adjust the
length of the rod with the ball joints.

4. Install the throttle control rod on the carburetor
throttle lever and recheck the gap. Tighten the
lock nuts.

SPREAD ADJUSTMENT

Proper governor operation requires a difference
between full-load and no-load governed speed.
This is called spread or sensitivity. Too small an
RPM spread between the two speeds will cause
governor hunting and surging. Too large a spread
will cause low response to a load.

The normal RPM speed is 5 to 10 percent. This
means if the desired full-load RPM is 2000 RPM,
the no-load RPM can be 2100 to 2200 RPM.

The spread adjustment is the eyebolt type. Ad-
justment is made with the eyebolt that attaches the
spring to the variable speed lever.

To increase the spread, loosen the locknut and
turn the adjusting nut counterclockwise until the
engine speed decreases approximately 150 RPM:
then tighten the locknut.

Todecrease the spread, loosen the locknut and
turn the adjusting nut clockwise until engine speed
increases approximately 150 RPM. Tighten the
locknudt.

Recheck governor operation under full load and
no-load conditions.

RPM ADJUSTMENT

Attach a tachometer to the engine, then run the
engine until it reaches normal operating
temperature,

Disengage engine load and loosen the locknut
on the governor high speed stop screw. The loca-
tion of this screw will vary from governor to gover-
nor. Slowly pull the throttie to the desired
maximum engine speed and adjust the high speed
stop screw to maintain this speed.

The low speed adjustment is made with the low
speed adjustment screw, if the governor is so
equipped, or with the carburetor idle speed adjust-
ment screw.

Move the hand throttle or variable speed leverto
the closed position. Turn the adjustment screw in
or out until you can maintain the desired speed.

NO-LOAD SURGE ADJUSTMENT

One other adjustment that you may need to
make is the no-ioad surge adjustment. It is set at
the factory and rarely requires changing. If neces-
sary, this adjustment can be used to prevent hunt-
ing and surging at no-load speeds, provided the
RPM spread adjustment is set properly.

To make the adjustment, increase the engine
speed with the hand throttle to 75 RPM lower than
the maximum no-load desired control RPM. Then
loosen the no-load surge adjustment screw lock-
nut and turn the screw inward until RPM increases
to the desired control RPM.

CAUTION: Do not turn the screw in all the way.
It will interfere with proper governor operation
and prevent the governor from returning the
engine to idle speed.
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DESCRIPTION AND OPERATION

The cooling system is a series-paraliel flow.
Coolant flow is from the radiator to the water
pump through passages in the front cover (both
sides) to the cylinder block. Flow continues

deck or head faces, then forward through the
cylinder heads to the water crossover at the
front of the intake manifold, through the water
outlet (thermostat housing) and to the top of the
radiator.

The flow with the thermostat closed is through

the by-pass hose to the suction side of the water
pump.
NOTE: The cooling system may change on
marine engines as they are marinized. The
water pump may be deleted on ski boat
engines.

AS505-1A

COOLANT (INDUSTRIAL)

Correct coolant level is essential for maximum
circulation and adequate cooling. In addition, for
the cooling system to perform its function, it
must receive proper care. This includes keeping
the radiator fins clean and a periodic inspection
of the cooling system for leakage.

Use care when removing the pressure cap to
avoid injury from escaping steam or hot water.

When the cooling system is drained, fill the
system with specified coolant.

All coolant added should be the specified mix-
ture of Ford permanent anti-freeze and water. If

through the block to the rear and up through the

Ford Permanent Anti-Freeze is not available, an-
other reputable permanent anti-freeze may be
used and diluted with an equal quantity of water.

Ordinary tap water may be used in an emer-
gency except in areas where the water is known
to be exceptionally hard or to have a high alkali
content. The cooling system should be drained
and flushed and the proper mixture of anti-
freeze added as soon as possibie, however.

To avoid possible overheating in very hot
weather, do not use mixtures with more than 50
percent anti-freeze except in areas where anti-
freeze protection below —35 degrees F is re-
quired. In this case, refer to the coolant mixture
chart on the Ford Permanent Anti-Freeze
container.

A standard ethylene glycol hydrometer can be
used to check the protection level of the long-life
coolant.

To prevent damage to the cooling system dur-
ing periods of below freezing ambient tem-
perature, when water or anti-freeze is added to
the supply tank, always operate the engine at
fast idle for 30 minutes before letting the engine
set in the OFF position for prolonged periods.
This will allow a uniform mixture throughout the
cooling system and prevent damage by freezing,
when sufficient anti-freeze is used.

DRAINING AND FILLING THE SYSTEM

To prevent loss of anti-freeze when draining
the radiator, attach a hose on the radiator drain -
cock and drain the coolant from the radiator into
a clean container.

To drain the radiator, open the drain cock lo-
cated at the bottom of the radiator and remove
the radiator or supply tank cap. The cylinder
block is drained by removing the drain plugs lo-
cated on both sides of the block.

To fill the cooling system, install the cylinder
‘block drain plug(s) and close the radiator drain
cock.

After the initial fill, the coolant level will drop
approximately 1 quart after the engine has been
operated about 20 minutes at 2000 rpm. This is
due to the displacement of entrapped air. Refili
radiator as required.
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TESTING

PRESSURE TEST

It is recommended that a cooling system pres-
sure test gauge be used to properly test the
system for:

a. Blown or leaking cooling system sealing
gaskets.

Internal or external cooling leakage.
Pressure cap malfunction.

Some modification of existing pressure testers
may be required in order to use this procedure.

1. Shut the engine off. To prevent loss of
coolant and to avoid the danger of being
burned, place a cloth over the cap and
rotate the cap slowly counterclockwise to
first stop and allow pressure to escape
completely. Then, turn cap again slowly
counterclockwise to remove.

After the cooling system pressure has been
released, remove the radiator cap, wet the
rubber sealing surface and re-install cap
tightly on the radiator.

Disconnect the electrical connector from the
engine temperature sending unit and re-
move the temperature sending unit from the
manifold.

With the radiator cap installed, only a small
amount of coolant will be lost when the
sending unit is removed.

Install an adapter fitting tightly (3/8 N.P.T.
male thread on one end, and a hose con-
nection on the other end to accommodate
the tester hose) into the intake manifold or
cylinder head in place of the sending unit.

Remove the radiator overflow hose from the
retainer clips. Make sure the hose is firmly
installed on the radiator overflow tube
and is in good condition. Insert the free
end of the overflow hose into a container of
water.

Attach the pressure pump and gauge to the
adapter fitting and pressurize the cooling
system until bubbles are observed in the
water container. Discontinue pumping when
bubbles appear. :

When the bubbles cease, read the pressure
gauge. The gauge reading is the pressure
reliet of the cap and should be within specifi-
cations. If the pressure reading exceeds the
specified limit, replace the radiator cap.

b.
c.

If bubbles continue and the pressure drops
below 10 psi for engines with a 13 psi sys-
tem, or below 5 psi for a 7 psi system, the
radiator cap is not holding pressure. Re-
lease pressure and wash cap in clean water
to dislodge any foreign matter from the
valves. Check the rubber sealing surface of
the cap and also the cap sealing surface in
the radiator neck. Inspect the cam lock
flanges on both sides of the filler neck for
maximum cap engagement.

7.

Re-check the cooling system as outlined in
Step 6. If the cap still does not hold pres-
sure, the cap is damaged and must be re-
placed. Recheck system afier a new cap is
instalied to assure that the system will now
hold pressure.

If the bubbles in the water container cease
and the radiator cap is within pressure spec-
ifications, observe gauge reading for approx-
imately two minutes. Pressure should not
drop during this time.

If pressure drops, check for leaks at engine
to radiator hoses, by-pass hose, thermostat
housing gasket, etc. Any leaks which are
found must be corrected and the system re-
checked.

If the system holds pressure, remove the ra-
diator cap to release the pressure; then, re-
install the cap.

10.

1.

12. Remove the adapter from the manifold or
cylinder head and reinstall the temperature
sending unit. Check coolant level and re-
plenish, if necessary, with the correct

coolant solution.

THERMOSTAT TEST

It is good practice to test new thermostats be-
fore installing them in the engine.

Remove the thermostat and immerse it in boil-
ing water. Replace the thermostat if it does not
open more than 1/4 inch.

If the problem being investigated is insufficient
heat, the thermostat should be checked for leak-
age. This may be done by holding the ther-
mostat up to a lighted background. Light leakage
around the thermostat valve (thermostat at room
temperature) is unacceptable and the thermostat
should be replaced. It is possible, on some ther-
mostats, that a slight leakage of light at one or
two locations on the perimeter of the vaive may
be detected. This should be considered normali.
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ADJUSTMENTS

DRIVE BELT

The fan drive belt should be properly adjusted
at all times. A loose drive belt can cause im-
proper alternator, fan and water pump operation.
A belt that is too tight places a severe strain on
the water pump and alternator bearings.

A properly tensioned drive belt minimizes
noise and also proiongs the 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 been operated
for a minimum of 10 minutes is considered a
used belt, and when adjusted, it must be ad-
justed to the used tension shown in the
specifications.

BELT TENSION

1. Install the belt tension tool on the drive belt
and check the tension.

2. If adjustment is necessary, loosen the alter-
nator mounting bolts and move the alter-
nator adjusting arm bolts. Move the
alternator toward or away from the engine

BELT TENSION
GAUGE
T63L-8620-A

Q1039-1E

until the correct tension is obtained. Rernove
the gauge.

Tighten the alternator adjusting arm bolt and
the mounting bolts. install the tension gauge
and check the belt tension.

THERMOSTAT REPLACEMENT

Do not attempt to repair the thermostat. It
should be replaced if it is not operating prop-
erly. Check the thermostat before installing
it, following the procedure under Thermostat
Testing.

Removal

1. Drain the cooling system so that the coolant
level is below the thermostat.

2. Remove the water outlet housing retaining

bolts. Bend the upper hose upward and re-
move the thermostat and gasket.

Installation

1. Clean the water outlet housing gasket sur-
faces. Coat a new water outlet housing gas-

ket with water-resistant sealer. Position the
water outiet housing gasket on the intake
manifold opening.

Install the thermostat in the intake manifold
opening with the copper pellet or element to-
ward the engine and the thermostat flange
positioned in the recess. If the thermostat is
improperly installed, it will cause a retarded
flow of coolant.

Position the water outlet housing against the
intake manifold. Install and torque the retain-
ing bolts to specifications.

Fill and bleed the cooling system. QOperate
the engine until normal operating tem-
perature is reached; then check the coolant
level and check for leaks.
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CLEANING AND INSPECTION

COOLING SYSTEM

To remove rust, sludge and other foreign ma-
terial from the cooling system, use either
FoMoCo Regular Cooling Systemn Cleanser or in
severe cases use Heavy Duty Cleanser. Re-
moval of such material restores cooling efficien-
cy and avoids overheating.

In severe cases where cleaning solvents will
not properly clean the cooling system for effi-
cient operation, it will be necessary to use the
pressure flushing method.

Various types of flushing equipment are avail-
able. If pressure flushing is used, make sure the
cylinder head bolts are properly tightened to pre-
vent possible water leakage into the cylinders.

Always remove the thermostat prior to
pressure flushing.

A puisating or reversed direction of flush-
ing water flow will loosen sediment more
quickly than a steady flow in the normal di-
rection of coolant flow.
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GENERAL SPECIFICATIONS VALVE ROCKER ARMS, PUSH RODS AND
Disptacement ............... 7.5 Liter (460 CID) | LIFTERS (Cont'd.)
Bore and Stroke .............. 111.0 x 97.8 mm Valve Push Rod Runout (Maximum) ....... 0.015
(4.36 x 3.85 in.) Hydraulic Lifter Standard

Oil Pressure — Diameter . ...................... 0.8740-0.8745
Hot @ 2000 rpm kPa (PSI) ... 276-448 (40-65) Hydraulic Lifter Clearance Bore . .. .0.0007-0.0027

Firing Order ... .. .. ... ... ... Wear Limit — 0.005
Rev. Rotation ................ 1-8-7-3-6-2-4-5 Hydraulic Lifter Leakdown Rate .. 10-50 Seconds
Std. Rotation ................. 1-5-4-2-6-3-7-8 at 116 inch plunger travel

Oil Capacity — Liters (Qts.) Hydraulic Lifter Collapsed Gap (Clearance)
Industrial ............................ 7.5(9) Allowable ....................... 0.075-0.175
Marine ... ... . ... .. ... .ol 4.7 (5) Desirable ....................... 0.100-0.150
Add 1 Qt. {or Equivalent) far Fiiter Replacement VALVES

CYLINDER BLOCK Valve Stem Diameter

Cylinder Bore Diameter .......... 4.3600-4.3636 Intake and Exhaust —

Maximum Qut-of-Round ................ 0.0015 Standard ................... 0.3416-0.3423
Service Limit — 0.005 0.003 Qversize ............. 0.3446-0.3453

Maximum Taper ......................... 0.001 0.015 Oversize ............. 0.3566-0.3573
Service Limit — 0.010 0.030 Oversize ............. 0.3716-0.3723

Crankshaft to Rear Face of Block Valve Face Angel ......................... 44°
Runout TIR Maximum ................. 0.005 Valve Stem to Valve Guide Clearance —

Lifter Bore Diameter .............
Main Bearing Bore Diameter ......
Distributor Shaft Bearing Bore

0.8752-0.8767
3.1922-3.1934

Diameter ....................... 0.5160-0.5175
Head Gasket Surface
Flatness ................... 0.003 inch in any
6 inches or 0.006 inch overall
Head Gasket Surface Finish (RMS) ...... 60-150
Bore Surface Finish (RMS)  ....... 18-38
CYLINDER HEAD
Valve Arrangement (Front to Rear) —
Right ...l I-E-I-E-I-E-I-E
Left ......... ... .. ... E-I-E-I-E-I-E-I

Valve Guide Bore Diameter —

Standard Intake and Exhaust ... 0.3433-0.3443
Valve Seat Width —

Intake and Exhaust . ... .......... 0.060-0.080
Valve Seat Angle — Intake and Exhaust . ... . 45°
Valve Seat Runout — Maximum .......... 0.002
Valve Seat Inert-Exhaust — Industrial

Diameter 1.6290-1.6295

Thickness ...................... .2475-.2525
Counterbore in Head — .

Diameter — Standard ............ 1.626-1.627

Depth — From Roof of Combustion

Chamber ..............c. ... .253-.254

NOTE: Insert must be chilled in liquid nitrogen

or dry ice and alcohol prior to installation.
Gasket Surface Flatness 0.003 inch in any

6 inches or 0.006 inch overall

Intake and Exhaust ......... ... 0.0010-0.0027
Service Limit — 0.0055
Valve Face Runout ............... Max. 0.0020
Valve Head Diameter
Intake ..................... ..., 2.075-2.090
Exhaust — Marine ............... 1.646-1.661
Industrial ............. 1.500-1.515
Valve Spring Free Length — Approximate .. 2.06
Valve Spring Out of Square —
Maximum ....................... 5/64 (.078)
Valve Spring Pressure —
Lbs. at Specified Length —
Industrial ...................... 76-84 @ 1.81
218-240 @ 1.33
Marine ..................... 300-330 @ 1.32
8797 @ 1.82

Service Limit — 10% Loss of Pressure
Valve Spring Assembled Height —
Pad to Retainer ........... 1-51/64 — 1-53/64

CAMSHAFT AND BEARINGS

Gasket Surface Finish AMS ............. 61-150
VALVE ROCKER ARMS, PUSH RODS AND
LIFTERS

Rocker Arm Lift Ratio ................... 1.731

Camshaft Color Code White
Camshaft No Coior Code .....
Camshaft Journal Diameter

.. Standard Rotation
Reverse Rotation

Standard ..................... 2.1238-2.1248
Camshaft Journal Runout — Maximum . ... 0.005
Camshaft Journal to Bearing -

Clearance .............cc....... 0.001-0.603

Service Limit _........................ 0.006
Camshaft Journal Qut-of-Round —

Maximum .......... ..., 0.0005
Camshaft End Play ................ 0.001-0.006

Service Limit ......................... 0.009
Camshaft Lobe Lift —

Industriai — Intake .................... 0.253
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CAMSHAFT AND BEARINGS (Cont’d.)

CONNECTING ROD BEARINGS (Cont'd.)

Marine —Intake ....................... .
Exhaust ..................... .290
Maximum Allowable Lobe Lift Loss 0.005
Bearing Inside Diameter 2.1258-2.1273
Camshaft Bearing Location —
No. 1 Bearing
Timing Chain Deflection — Maximum
*Distance in inches that the front edge of the
bearing is installed toward the rear from the front
face of the cylinder block.

0.040-0.060"
0.500

CRANKSHAFT AND FLYWHEEL

Main Bearing Journal Diameter ... 2.9994-3.0002
Main Bearing Journal Runout —

Maximum ............. ... ... .. ..... 0.002
Main Bearing Journal Out-of-Round —

Maximum .............. ... ..., 0.0006
Main Bearing Journal Taper —

Maximum ...................... 0.0005 Inch
Connecting Rod Journal Diameter 2.4992-2.5000

Connecting Rod Journal Out-of-Round —

Maximum ....... ... ... ...l 0.0006
Connecting Rod Bearing Journal Taper —

Maximum ................... 0.0006 Per Inch
Thrust Bearing Journal Length .. ... .. 1.124-1.126
Crankshaft Free End Play .......... 0.004-0.008

Service Limit ......................... 0.012

Allowable .................... 0.0008-0.0025
Wall Thickness
Standard ................... 0.0757-0.0762
PISTONS
Piston Diameter* —
CodedRed ................... 4,3585-4.3591
CodedBlue .................. 4,3597-4.3603

0.003 Oversize ..............,
Piston te Cylinder Bore '

Clearance ....................
Piston Pin Bore Diameter
Ring Groove Width,

4.3609-4.3615

0.0022-0.0030
1.0402-1.0405

CompressionTop .............. 0.080-0.0815
Compression Bottom .. ...... ... 0.080-0.0815
OitRing ........................ 0.188-0.189

“Measured at the piston pin bore centerline at 90° to
the pin bore,

PISTON PIN

Piston Pin Diameter — Standard .. 1.0398-1.0403
0.001 Oversize 1.0410-1.0413
Piston Pin Length ................. 3.290-3.320
Piston Pin to Piston Clearance ... 0.0002-0.0005
Piston Pin to Connecting Rod
Bushing Clearance Interference Press Fit

PISTON RINGS

MAIN BEARINGS

Crankshaft Clearance

Desired ...................... 0.0008-0.0015
Allowable

No.1 ... 0.0008-0.0020

No.2,3,4,5............... 0.0008-0.0025
Wall Thickness

Standard ................... 0.0955-0.0960

CONNECTING ROD

Piston Pin Bore 1.D. Standard . .. .. 1.0386-1.0393
Piston Pin Bore Out-of-Round and Taper . 0.0004
Bearing Bore Diameter 2.6522-2.6530
Bearing Bore Out-of-Round and Taper ... 0.0004
Connecting Rod Length —
CentertoCenter ..............

6.6035-6.6065

Twist Total Difference — Maximum ....... 0.024*
Bend Total Difference — Maximum ....... 0.012"
Side Clearance ................... 0.010-0.020

Service Limit ..................... ... 0.023

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

Top Compression Ring Width .... ... 0.077-0.078
Bottom Compression Ring Width . ... 0.077-0.078
Top Compression Ring Side

Clearance .................... 0.0025-0.0045

Service Limit ................... ... .. 0.006
Bottom Compression Ring Side

Clearance .................... 0.0025-0.0045

Service Limit ....................... .. 0.006
Qil Ring Side Clearance ................. Snug

Top Compression Ring Gap Width ... 0.010-0.020
Bottom Compression Ring Gap

Width .......................... 0.010-0.020
Oil Ring Gap (Steel Rail) 0.010-0.035
NOTE: Ring gap may exceed these specifications
when measurement is made in block.

OIL PUMP

CONNECTING ROD BEARINGS

Bearing to Crankshatft Clearance
Desired

0.0008-0.0015

Relief Valve Spring Tension — {Lbs.
@ Specified Length) ...... 20.6-22.6 @ 2.490
Drive Shaft to Housing Bearing

Clearance .................... 0.0015-0.0030
Relief Valve Clearance .......... 0.0015-0.0030
Rotor Assembly End Clearance ... .. 0.001-0.004
Outer Race to Housing Clearance

(Radial) ........................ 0.001-0.013
Inner to Outer Rotor Tip Ciearance ....... 0.012
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NOTE: All values are in N-m (ft-lbs) unless otherwise noted. Oil threads with engine oil. The standard torque limits fisted below are applicabie for

afl functions not listed in the special torque chart.

1/4-20 5/16-18 5/16-24 3/8-16 9/8-24 7/16-14 7/16-20 1/2-13 91618
812 (69) | 17-24 (12-18) | 19-27 (14-20) | 3043 (22-32) | 37-51 (27-38) | 61-77 (45-57) | 55-81 {40-60) | 75-81 (55-60) | 116-162 (85-120)
PIPE THREADS
1/8-27 1/4-18 3/8-18 11214
7-11 (5-8) 17-24 {12-18) 30-44 (22.23) 34-47 (25-35)
R
. Torque Torque
ey Nem (ftbs) tem Nm ]| foibs
Camshaft Sprdckel — Gear to Camshaft 55-61 40-45 il Fiiter to Adaptor or Cylinder Block 1/2 tum after gasket contacts|
Camshaft Thrust Plate to Cylinder Block 13-16 9-12 sealing surface — oil gasket
Connecting Rod Nut 7561 4550 Oil Infet Tube to Pump 1724 12-18
Cylinder Front Gover — 5/16" 1724 1521 Qil Infet to Main Bearing Cap Nut 30-43 22-32
Cylinder Head Bolts in Sequence  Step 1 108 80 Qil Pan Drain Plug 21-33 1525
Step 2 149 110 Qil Pan to Cylinder Block 114" 10-12 7-9
Step 3 177-189 130-140 516" 13-14 8-11
Damper to Crankshaft 95-122 70-80 - Olf Pan Baffle Nut 30-43 22.32
Distributor Clamp Down 24-33 1725 Qil Pump to Cylinder Block 30-43 22.32
Carburetor Mounting Stud 20 Max. 15 Max Puliey to Damper Bolt 48-67 35-50
Carburetor Attaching Nuts 17-20 12-15 Rocker Arm Bolt to Cylinder Head 25-33 18-25
Fuel Pump to Front Cover 26-36 19-27 Spark Plug to Cylinder Head 7-13 510
Flywheel to Crankshaft 103-115 75-85 Valve Rocker Arm Cover 7-8 56
Main Bearing Cap Bolts or Stud Bolt 128-142 95-105 Water Outlet Housing 14-20 10-15
Manifold to Cylinder Head — Intake in Water Pump to Front Cover 20-28 15-21
Sequence 0 2% Alternato
r Bracket to Water Pump — Bolt 44-61 35-50
intake Manifold Vacuum Fittings 8-13 6-10 Alternator Pivot Bolt 6277 4557
Manifold to Cylinder Head — Exhaust 38-44 28-33 Alternator Adjusting Am to Water Pump Bolt 4867 2550
Oil Fiter Insert to Cylinder Block/Adaptor 6274 4555 | Atternator Adjusting Arm to Altemator Boht 33-60 24-40
il Fitter Adaptor to Cylinder Block 55-67 40-50
IGNITION SYSTEM IGNITION SYSTEM (Cont'd.)
Initial Spark Advance — BTDC ............. 10° Average Draw
Gear Location Dimension — Engine Stopped .................... 4.5
Distributor” ... ................. 4.031-4.038 Engineldliing ....................... 2.5
*(Distance from bottom of Mounting Fiange to Ballast Resistor — Ohms ..... 1.30-1.40 (25°F
bottom of Gear). Spark Plug Gap (inches) ........... .032-.036
Shaft End Play — Distributor ....... 0.024-0.035 SOLID STATE
BREAKER POINT TYPE Coil
Breaker Arm Spring Tension (ounces) ..... 17-21 Primary Resistance
ContactSpacing ..................... .014-.019 (Ohms) ................. 1.15-1.25 (75°F)
Dwell Angle at Idle Speed .......... Marine, 31° Secondary Resistance
Condenser (Ohms) .............. 7700-10500 (75°F)
Capactiy — Microfarods ............ 0.21-0.25 Amperage Draw
Minimum Leakage — Megohms ........... 10 Engine Stopped ...................... 4
Maximum Series Resistance Ohms ......... 1 Engineldling ......................... 5
Coil Ballast Resistor (Ohms) ...... 0.8-1.6 (75°F)
Primary Resistance — Ohms .. 1.40-1.54 {75°) Stator Assembly Resistance
Secondary Resistance — . (Ohms) ..ot 400-1000
Ohms ...............o.oo. 7600-8800 (75°) Spark Plug Gap (Inches) ........ 0.045-.034
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INDUSTRIAL DISTRIBUTOR (E3TZ-BAA)?

8-04
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CENTRIFUGAL ADVANCE. Set the test stand to 00° at 250 rpm and O inches of vacuum.

Pm Advance Vacuum
(Distributor) (Degrees) (Inches of Mercury)
500 0-2-1/2 0
750 4-6 0
1000 6-1/2-8-1/2 0
1500 8-10-1/2 0
2000 10-12-1/2 0
VACUUM ADVANCE. Set the test stand at 0° at 1000 rpm and O inches of Hg.
rpm Advance Vacuum
{Distributor) {Degrees} (Inches of Mercury)
1000 0-1-1/2 5
1000 6-9 10
1000 6-9 15
1000 6-9 20
MARINE DISTRIBUTOR (E5JL-EA) & FA (IBM-7020-B&C)
CENTRIFUGAL ADVANCE. Set the test stand to 00° at 250 rpm and 0 inches vacuum.
rpm Advance Vacuum
{Distributor} (Degrees) {Inches of Mercury)
500 0 0
750 4-6-1/2 0
1000 B-7-1/2 0
1500 8-1/2-10-1/2 0
2000 11-13 0
FUEL SYSTEM COOLING SYSTEM
Fuel Pump Static Pressure @ 500 rpm .. 6.0-8.0 Thermostat
Minimum Fuel Pump Volume Flow Low Temperature .......... Opens 157°-164°F
@500mm ................... 1 Pint/20 Sec. Fully Open — 184°F
Eccentric Total Lift ................ 0.602-0.622 High Temperature .......... Opens 188°-185°F

Drive Belt Tension

Used — 100 lbs. (any belt operated over 10

Fully Open — 212°
New — 140 Lbs.

minutes)
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CARBURETORS 7L DaJL EOJL E6JL E6JL
F C DA FB FC
Carburetor Size
Throttle Bore Diameter
Primary — 1.562 1.562 1.686 1.686 1.686
Secondary — - - 1.686 1.686 1.686
Fuel System
Fuel Level (Wet) @@ @® @ @® 2®
Float Lavel (Dry) @ @ @ @ @
Main Metering System
Main Jet
Primary — 563 563 731 731 ST. 743
Secondary — - - .089 .089 .089
Power Valve Timing@ 5-7 57 57 57 57
Idle Mixture Screw (Primary Setting) i-1/2 1-1/2 1-1/2 1-1/2 i-172
Accelerator Pump System
Capacity — C. C/10 Strokes 22-32 22-32 17-27 30-40 30-40
Pump Rod Location #2 #1 #2 #2 #2
{dle Speed
Curb Idle RPM 550-575 550-575 550-575 550-575 550-575
Fast Idie RPM 1500 1500 1500 1500 1500
Choke
Cover Setting - - Index Index One Noteh Rich
Dechoke - - .300 .300 .270-.330
Choke Qualifying 270 270 . 140 140
Secondary Throttle Opening® — - 14 1/4
Heater — Qhms - - 10 ohms @& 140°C | 10 ohms @ 140°C | 10 ohms @ 140°C
Suppiier Halley Holley Holley Holley
Supptier 1.0. Number R-7996A R-8970 R-9394 R-50399A
Carburetor Model 2300 2300 4160C 4160C 4160C
Air Cleaner Studs (Flame Arrester) 30 in-bs | Throttle Plate and Secondary Plate Screws — Stake 10 in-lbs
Air Horn/Main Body Screws 10 in-lbs | Fuel Inlet Seat 10 in-lbs
Choke Housing Screws Sin-los | Main Jet 10 in-lbs
Choke Plate Screws & in-bs | Power Valve 100 in-lbs
Fast Idle Cam Nut 10 in-bs | Pump Discharge Nozzle Screw 15 in-lbs
Fuel Inlet Screen Nut 60-in lbs | Fuel Bowl Screws (Standard 45 in-lbs
Pump Diaphragm Cover Screws 5 in-lbs {Spring Type) 1/4 Turn Return
Secondary Shaft Nut 10 in-lbs

NOTES:

(T Parallel with Float Bowl Ficor (bowl inverted).
{2 172" Primary 5/8" Secondary.

(3 Use Kent Model Gauge #10193.

(& Manifold vacuum reading in inches of mercury.
® Turns open, from the closed position.

FUEL
Gasoline 87 Octane ( H_+|\_‘|)
' 2

SPECIAL SERVICE TOOLS

Call Owatonna Tool Company at 1-800-533-5338.
Ask for the Ford Order Desk.
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INTRODUCTION

Most threaded fasteners are covered by specifications that define required mechanical properties, such as
tensile strength, yield strength, proof load and hardness. These specifications are carefully considered in initial
selection of fasteners for a given application. To assure continued satisfactory vehicle performance, replace-
ment fasteners used should be of the correct strength, as well as the correct nominal diameter, thread pitch,

length, and finish.

Most original equipment fasteners (English system or metric) are identified with markings or rumbers indicating
the strength of the fastener. These markings are described in the pages that follow. Attention to these markings
is important in assuring that the proper replacement fasteners are used.

Further, some metric fasteners, especially nuts, are colored blue. This metric blue identification is in most cases a
temporary aid for preduction start-up, and color will generally revert to normal black or bright after start-up.

English system and metric system fasteners are available through your Ford Parts and Service operation.




NOMENCLATURE FOR BOLTS

(ENGLISH)INCH SYSTEM

METRIC SYSTEM

Bolt, 1/2-13x1.25

LIPT

D- Nominal Diameter
{inches)

G- Grade Marking
{bolt strength)

vwvwvwvwwvvYvwvv v

L- Length, {inches)**

T- Thread Pitch
{thread/inch)

Bolt M12-1.75x25

b bt

» i

' L

D- Nominal Diameter
{millimeters)

P- Property Class™
{bolt strength)

L- Length [millimeters)*™ T- Thread Pitch (thread width

crest to crest mm)}

*The property class is an Arabic numeral distinguishable from the slash SAE English grade system.
**The tength of all balts is measured from the underside of the head to the end.

- BOLT STRENGTH IDENTIFICATION
(ENGLISH) INCH SYSTEM

e

Grade 1 or 2

Grade 8

{English) Inch bolts - Identification marks correspond to bolt strength - increasing number of slashes represent increasing

strength.

METRIC SYSTEM

Metric bolts — Identification class numbers correspond to bolt strength - increasing numbers represent increasing strength.
Common metric fastener bolt strength properties are 9.8 and 10.9 with the class identification embossed on the bolt head.




HEX NUT STRENGTH IDENTIFICATION

(ENGLISH) INCH SYSTEM METRIC SYSTEM
Grade Identification Class Identification
Hex Nut
Hex Nut Property
Grade 5 Class 9
3 Dots Arabic 8
Hex Nut
Hex Nut Property
Grade 8 Class 10 0
6 Dots Arabic 10
increasing dots represent increasing strength. May also have blue finish or paint daub on hex flat.
Increasing numbers represent increasing strength.

OTHER TYPES OF PARTS

Metric identification schemes vary by type of part, most often a variation of that used of bolts and nuts. Note that many
types of English and metric fasteners carry no special identification if they are otherwise unique.

—Stamped “U’" Nuts

© |

i, ol
—Tapping, thread forming and certain other case X
hardened screws ( \ 7 \
\ )/ A\ /
g N

OO
O @ ©

CLASS CLASS
9.8 8.8

—Studs, Large studs may carry the property class
number. Smaller studs use a geometric code on
the end.




DECIMAL AND METRIC EQUIVALENTS

Fractions Decimal In, “Metric mm. Fractions Decimal In. Metric mm.
1/64 015625 .397 33/64 515625 13.007
1/32 .03125 .794 17/32 53125 13.494
3/64 .046875 1.19 35/64 546875 13.891
1716 - 0625 1.588 9/16 5625 14,288
5/64 .078125 1.984 37/64 578125 14.684
3/32 09375 2.381 19/32 59375 15.081
7/64 .109375 2.778 39/64 .609375 15.478
1/8 125 3.175 5/8 625 16.875
9/64 .140625 3.572 41/64 .640625 16.272
5/32 .156256 3.969 21/32 65625 16.669
11/64 .171875 4,366 43/64 .671875 17.066
316 .1875 4.763 11/16 6875 17.463
13/64 203125 5.159 45/64 .703125 17.859
7/32 .21875 5.556 23/32 71875 18.256
15/64 .234375 5.953 47/64 .734375 18.653
174 250 6.35 3/4 .750 19.05
17/64 .265625 6.747 49/64 .765625 19.447
9/32 28125 7.144 25/32 .78125 19.844
19/64 .296875 7.54 51/64 .796875 20.241
5/16 3125 7.938 13/16 8125 20,638
21/64 .328125 8334 53/64 .828125 21.034
11/32 .34375 8.731 27/32 .84375 21.431
23/64 .359375 9.128 55/64 .859375 21.828
38 .375 9.525 7/8 .875 22.225
25/64 .390625 9.922 57/64 .890625 22622
13/32 40625 10.319 29/32 .90625 23.019
27/64 421875 10.716 59/64 .921875 23.416
7116 4375 11.113 15/16 .9375 23.813
29/64 453125 11.509 61/64 .953125 24.209
15/32 .46875 11.906 31/32 .96875 24.606
31/64 .484375 12.303 63/64 .984375 25.003
112 500 12.7 1 1.00 25.4



ENGLISH METRIC CONVERSION

multiply by for equiv. no. of:
Foot/sec? 0.304 8 meter/secZ {m/s2)
ACCELERATION Inch/fsec2 0.025 4 meter/sec2
Pound-inch 0.112 98 newton-meters {N-m)
TORQUE Pound-foot 1.3558 newton-meters
horsepower 0.746 kilowatts (kw)
POWER
inches of water 0.249 1 kilopascals (kPa}
" PRESSURE or STRESS pounds/sq. in. 6.895 kilopascals (kPa)
BTU 1 055. joules {J)
ENERGY ar WORK foot-pound 1.356 8 joules (J)
kilowatt-hour 3 600 000, joules (J=one W's)
or 3.6 x 106
LIGHT foot candle 10.76 lumens/meter2 {Im/mZ2)
FUEL PERFORMANCE miles/gal 0.4251 kilometers/liter (km/i}
gal/mile 23527 liters/kilometer {1/km)
VELOCITY miles/hour 1.609 3 kilometer/hr. {km/h)
LENGTH inch 25.4 millimeters {mm)
foot 0.304 8 meters {m)
yard 0.214 4 meters
mile 1.609 kilometers (km)
AREA inch? 645.2 millimeters2 {(mm2)
6.45 centimeters2 {cm2)
foot2 0.0929 metersZ (m2)
yard2 0.836 1 meters2
VOLUME inch3 16 387. mm3
16.387 cm3
quart 0.0164 liters{1)
quart 0.946 4 liters
gallon 3.785 4 liters
yard3 0.764 6 meters3 (m3)
MASS pound 0.4536 kilograms (kg)
ton 907.18 kilograms (kg)
ton 0.907 tonne {t)
FORCE kilogram 9.807 newtons {N}
ounce 0.278 0 newtons
pound 4.448 newtons
TEMPERATURE degree farenheit {1°F 32} 1.8 degree Celsius




TORQUE CONVERSION

. NEWTON METERS POUND-FEET

{N-m) (LB.-FT.)

1 0.7376
2 15
3 2.2
4 3.0
5 3.7
6 4.4
7 5.2
8 5.9
9 6.6
10 7.4
15 11.1
20 14.8
25 184
30 221
35 268
40 295
50 36.9
60 443
70 51.6
80 59.0
90 66.4
100 73.8
110 81.1
120 88.5
130 95.9
140 103.3
150 110.6
160 118.0
170 1254
180 132.8
190 140.1
200 147.5
225 166.0
250 184.4

POUND-FEET NEWTON METERS
(LB.-FT) (Nm)

1 1.356
2 2.7
3 4.0
4 5.4
5 6.8
6 8.1
7 9.5
8 10.8
9 12.2
10 13.6
15 20.3
20 27.1
25 33.9
30 40.7
35 475
40 54.2
45 61.0
50 67.8
55 74.6
60 81.4
65 88.1
70 94.9
75 101.7
80 108.5
90 122.0
100 135.6
110 149.1
120 162.7
130 176.3
140 189.8
150 203.4
160 216.9
170 230.5
180 244.0






