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Introduction

This Service Manual provides the Service technician with information
for the proper servicing of the Ford 460 CID Industrial and Marine
and Irrigation Engines.

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

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

FORD MOTOR COMPANY _
INDUSTRIAL ENGINE OPERATIONS
FORD PARTS AND SERVICE DIVISION
300 RENAISSANCE CENTER

P.O. BOX 43338

DETROIT, MICHIGAN 48243

The deseriptions and specitications cohtained in this manual were in effect at the time the book
was refeased for printing. Ford Motor Company reserves the right to discontinue models at any
time, or change specifications or design, without notice and without incurring obligation.
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INDUSTRIAL AND IRRIGATION
IDENTIFICATION

An Identification Decal (Figure 1} is affixed to each
engine. The decal contains the engine serial number which
identifies this unit from all others. Next is the engine dis-
placement which determines the engine specifications, then
the modef number and 8.0, or special options which deter-
mines the parts or components required on this unit. Use all
the numbers when seeking information or ordering replace-
ment parts for this engine.

Power
Products

501425

460GP-5005-A

FIG. 1 |dentification Decal-Industrial and Irrigation — Typical

MARINE IDENTIFICATION

All Marine Engines have a white tape engine code label
located on the front of the left rocker arm cover. A typical
label and an explanation of the codes are shown in Figure 2.

If this tag is destroved or painted over, it will be very

DENOTES PLANT SOURCED TO PRODUCE ENGINES

D — DEARBORN ENGINE PLANT
L~ LIMA ENGINE PLANT

Cl1 — CLEVELAND ENGINEPLT1
C2 - CLEVELAND ENGINE PLT 2
W1 — WINDSOR ENGINE PLT 1

W2 — WINDSOR ENGINE PLT 2

C — OHIOTURBINE PLANT ™

N\

difficult to distinguish between the various levels of engines;
that is, for example, to distinguish between the 460 standard
output and low output or even standard rotation versus
reverse rotation.

BASIC MARINE ENGINE CODE NUMBER

1973 1974

JBBOA 4604V (STD.)
JBB1A 4604V (REV.)
J8808-61 460-4V (STD.} SKI-BOAT

4CS26L0 4604V {STD.}
4C524L0 460-4V (REV.}
. 4C523BLO 4604V (STD.} SKI-BOAT

1975
5CH25AA 4604V (STD.)
5C524AA 4604V (REV.)
- BCB23BAA 460-4V (STD.) SKI-BOAT

c c 1976
BC525AA 460-4V (STD.)
BCE24AA 460-4V (REV.)
, ‘l U 6C523BAA 460-4V (STD.) SKI-BOAT

123
1234567890
ENGINE BUILD DATE

ABCDEFGHIJKLM

R 1977

7C525AA 460-4V (STD.)
7C524AA 460-4V (REV.)
s ‘I 2 7C523BAA 460-4V (STD.) SKI-BOAT

‘\

“ATO M MONTH — A IS JANUARY AND M 1S DECEMBER.
SECOND LINE 123 IS TEN DIGIT OF DAY OF MONTH
THIAD LINE 1 TO 0 IS ONE DIGIT OF DAY OF MONTH
CORRECT LETTER'QR DIGIT IS "MARKED-QUT::

TO INDICATE BUNLD DATE

FIG. 2 Marine Identification Decal — Typical

-

SERVICE LEVEL
(CHANGES WHEN COMPONENTS
ARE CHANGED WHICH AFFECT
INTERCHANGEABILITY.)
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DESCRIPTION AND OPERATION

The 460 V-8 engine is a lightweight cast iron design witha
bore of 4.36 inches and a stroke of 3.85 inches. Piston
displacement is 460 cubic inches and the compression ratio
is85to 1.

MANIFOLDS

The cast iron intake manifold is an exhaust gas heated
design with eight mounting bolts per side. Coolant is dis-
charged 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 assure more even mixture distribution to the
cylinders. The upper set of passages feeds cylinders [, 4, 6
and 7 from-the right primary and secondary bores of the
carburetor. Exhaust gases flow through the crossover pas-
sage below the carburetor mounting pad to provide the
initial heat for vaporization of the air-fuel mixture.

Filtered air for use in automatic choke is heated 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 directed to the automatic choke through the air
outlet tube.

The cast iron exhaust manifolds are the conventional
runner type. The hot and cold air intake shroud is mounted
on the right exhaust manifold. Two engine lifting brackets
are incorporated with the exhaust manifolds.

CYLINDER HEADS

Cylinder head assemblies have rail type rocker arms
individually mounted on threaded studs. Combustion
chambers are cast in an advanced wedge (quench) design
with more rounded contours. Valves are canted at angles so
their heads will conform to these contours. Intake and ex-
haust ports are round in cross section. The valve arrange-
ment from front to rear is E-I-E-I-E-1-E-1 for the left cylin-
der head, and I-E-I-E-1-E-1-E for the right cylinder head.

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

CYLINDER BLOCK

The cast iren cylinder block is a skirtless design with 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. Firing
order is 1-5-4-2-6-3-7-8, Each slipper skirt autothermic pis-
ton has two compression rings and an oil control ring. The
upper compression ring has a moly-filled groove and the
fower compression ring 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 bear-
ings 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 rotation 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,

Two crankshaft assemblies are used on marine engines
depending upon whether the engine is standard or reverse
rotation. The knurling must throw ¢il 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 rotation crankshaft,

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

The cylinder front cover is die cast aluminum. The stan-
dard murine 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 stainless steef external bypass tube, left hand water
inlet, and no heater inlet. The “‘Ski Boat’ engine uses a
standard automotive water pump} with bonded ceramic seal
contact face. The oil pump is mounted at the lower left front
of the block.and is driven by the distributor through an
intermediate 3/16 inch hex driveshaft.

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 camshalft sprocket is posi-
tioned 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 excen-
tric cam for fuel pump actuation is attached to the front fuce
of the sprocket. A helical accessory drive gear'is machined
in the camshaft directly behind the front journal to drive the
distributor and oif pump. (There are two camshafts available
for the 460 marine cngines depending upon whether the
engine is standard rotation or reverse rotation. The cam-
shaft for the standard rotation engine can be identified by a
white celor band painted on the body diameter between the
gear and the number one intake cam lobe. There is no color
code used on the reverse-rotation camshaft.)

Hydraulic vaive lifters ride directly on the camshaft
lobes and transmit the thrust of the lobes to the push rods
which actuate the valve train, Two types of hydraulic valve
lifters are used in the 460 V-8 engines. Although both types
may be used interchangeably in an engine, their component
parts are not interchangeable. Type [T hydraulic valve lifters
have three circumferential ribs on the barrel near the oil
hole, while Type I hydraulic valve lifters have no ribs in that
area. In a Type II lifter, an upper metering valve retainer
with a tensioning finger is used. The metering valve in a
Type I lifter is flat.

When a valve is closed, the related push rod is in its
lowest position and the lifter assembly is on the base circle
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 chamberin
the bottom of the lifter body is increased. Gil, supplied at full
lubrication system pressure through the oil gallery passages
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
chamber is filled.

As the camshaft rotates, the lifter body is raised by the
cam lobe. The oil in the compression chamber, being in-
compressible, acts as a solid member and transfers the lifi-
ing force to the plunger and push rod. Because of the load

_imposed on the plunger by the push rod, the oil in the

compression chamber is subjected to increased pressure.
This causes a slight leakage out of the chamber past the walls
of the plunger. The leakage flow is known as the calibrated




1-04

Basic Engine

1-04

leak-down rate and is controlled by precise matching of
valve body and plunger during original assembly of the valve
lifter. Consequently, individual hydraukic vaive lifter com-
ponents are-not interchangeable.

When the high point of the cam rotates past the foot of
the valve lifter 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 operating cycle.

Hydraulic force and plunger spring-action in the valve
lifter take up all clearances in the valve train mechanism to
maintain zero valve 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 lifter. The cilenters and leaves
the push rod through holes in both ball ends to indepen-
dently lubricate each rocker arm.

The rail type rocker arms each have a hole in their push
rod end for lubrication. Each rocker arm is individually
mounted on a stud that is threaded into the cylinder head.
The rocker arm pivots on a spherical fulcrum seat on the
stud. A nut retains the rocker arm and fulcrum seat on the
stud, and provides a means of adjusting valve clearance.

Intake valves are of forged alloy steel. Exhaust valves
are of cast austenitic steel. (Marine engines use heavy duty
valves with chrome plated stems. Both intake and exhaust
valves are the free turning type. The valves of all enginex
except the low output version use valve spring dampers.
Valves with aoversize stems are available for all marine en-
gines.) All valves have chromed stems and tips. Because the
valves are canted, they open obliquely 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.

LUBRICATION SYSTEM

Oil from the bottom of the sump in the front of the oil pan
is drawn into the ol 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 relief valve in the pump
limits 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
Motorcraft full-flow, two-stage il filter before it enters the
engine lubrication galleries. A relief valve in the filter per-
mits 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. | camshaft bearing and down
to the No. 1 main bearing. Qil from the top of the cross
passage 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 pitot bearing. The rest of the oil is squeezed
out between the front and rear edges of the camshaft bearing
and journal. Qil from the front of the bearing is directed
through stots in the hub of the camshaft sprocket and drips
onto the timing chain and fuel pump eccentric cam for lubri-
cation. It then drains into the forward end of the oil pan.

Qil reaching the No, 1 main bearing from the lower end of
the vertical cross passage lubricates the front crankshaft
journal. A groove in the upper bearing half conveys oil to a
lengthwise notch formed in the ends of the bearing shell,
from where the oil is discharged. Qil coming out of the front
of this notch drips onto the crankshaft sprocket and timing
chain for lubrication, 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 lifters 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.

Oil passages are drilled in the cylinder block from each
main bearing to the camshaft bearing above it, After lubrica-
ting 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 connect-
ing rod bearings through grooves in the upper halves of the
main bearings and passages drilled in the crankshaft.

Oil enters each hydraulic valve lifter when the valve is
closed and the oil hole in the lifter is exposed to the oil
gallery passage. The oil is then metered through the disc
valve in the head of the tifter and into the tubular push rod.
From the upper end of the push rod, the oil is discharged into
a hole drilied in the rocker arm to lubricate the upper valve
train bearing areas. The oil returns to the oil pan through
drain back holes at each end of the cylinder heads and
cylinder block. A reservoir in each valve lifter bore retains
oil for immediate valve lifter lubrication as the engine is
started.

The level of the engine oil in the crankcase is indicated on
a dipstick inserted In a tube extending dewnward 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.

POSITIVE CRANKCASE VENTILATION SYSTEM

The 460 V-8 engine has a closed type, posilive ventila-
tion system. This system draws blow-by vapors from the
crankcase and discharges them into the intake manifold to
be burned in the combustion chambers of the engine,
eliminating a major source of engine oil contamination. The
closed positive crankcase ventilation system also prevents
the discharge of any crankcasec fumes to the atmosphere, as
an air pollution control measure.

Ventilating air, taken from the carburetor air cleaner,

flows through a hose to the oil filler cap on the front of the-

left valve rocker arm cover. The oil filler cap contains a
filtering element which cleans the incoming air. The filter
element and the narrow hose fittings slightly restrict air flow
to help maintain a small vacuum in the crankcase when the
engine is operating. The oil filler cap is sealed at the filler
opening to prevent the entrance of atmospheric air.

From the oil filler cap. the air enters the left rocker arm
chamber. Then it moves down past the push rods into the
crankcase and also into the timing chain chamber. From
these spaces, the ventilating air flows to the rear of the
crankcase and up to the rear section of the right valve rocker
arm cover, sweeping any combustion by-product fumes
along with it. The vapor-laden air enters a spring-loaded
regulator valve in the Eop rear portlon of the right valve
rocker arm cover. This “jiggle pin” valve regulates the
amount of airflow to meet changing operating conditions.
The air is then drawn to the intake manifold through the
crankcase vent hose and the carburetor spacer passage.
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The regulator valve operates by sensing intake manifold
vacuum through the carburetor spacer passage and crank-
case vent hose. At idle, intake manifold vacoum is high,
overcoming the pressure of the valve spring. The valve
“Jiggle pin”’ moves to the low-speed operation position
where only a minimum of ventilating airflow passes between
the valve pin and outlet port in the valve body. 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.

CARBURETORS

The 460 engines use either 2 Holley Madel 4150 or Madel
4160 carburetor, (The 460-low output marine engines use a

Holley Marine Mode] 4160 carburetor while the 460 Stan-
dard Marine and *‘Ski Boai™ engines use a Holley Marine
Model 4150C carburetor with a center pivot float bowl
design.)

DISTRIBUTORS

The 460 Industrial engines use a dual advance dis-
tributor. Afl 460 marine and irrigation engines use a Presto-
lite centrifugal advance distributor.

DIAGNOSIS AND TESTING
CAMSHAFT LOBE LIFT

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

1. Remove the air cleaner. Remove valve rocker arm
cover.

2. Remove the valve rocker arm shaft assembly{ies} and
install a solid, tappet-type push rod in the push rod bore
of the camshaft 1obe 10 be checked or use the adapter for
ball end push rods shown in Figure 3.

3. Make sure the push rod is in the valve lifter socket.
Install a dial indicator so that the actuating point of the
indicator is in the push rod socket (or the indicator bail
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 cir-
cuit. Crank the engine with the ignition switch OFF.
Bump the crankshaft over until the tappet or lifter is on
the base circle of the camshaft lobe. At this point, the
push rod will be in its lowest position.

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

6. Compare the total lift recorded on the indicator with
specifications.

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

8. Remove the dial indicator and auxiliary starter switch.

9. Install the rocker arm shaft assembly as detailed under
Removal and Installation.

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

FIG. 3 Typical Camshaft Lobe Lift Hydraulic Valve Lifters — V-8
Engines

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 minimom of 30 minutes at 1200 rpm, or
until the engine is at normal operating temperature. Turn
the ignition switch off; then remove all the spark plugs.

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

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

4. Tnstall an auxiliary starter switch in the starting 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 required to obtain
the highest reading,

5. Repeat the test on each cylinder as was required to obtain
the highest reading on the No. 1 cylinder.

TEST CONCLUSION

The indicated compression pressures are considered
normal if the lowest reading cylinder is within 75% of the
highest. Refer to the following example and Figure 4.

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

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

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

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

3. Iftwo adjacent cylinders indicate low compression pres-
sures and squirting oil on the pistons does not increase
the compression, the cause may be a cylinder head gas-
ket leak between the cylinders. Engine oil and/or coolant
in the cylinders could result from this problem.

It is recommended that the following quick reference
chart be used when checking cylinder compression pres-
sures. The chart has been calculated so that the lowest
reading number is 75% of the highest reading.
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Maximum Minimum Maximum Minimum Maximum Minimum
PSI PsI PSI sl - PSl PsI
134 10 174 (K] 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
148 110 186 140 726 169
148 m 188 14 228 17
150 . 113 190 142 230 172
1652 114 182 144 232 174
154 115 194 145 234 175
156 117 196 147 236 177
158 118 188 148 238 178
160 120 200 150 240 189
162 121 202 151 242 181
164 123 204 153 244 183
166 124 206 164 246 . 184
168 128 208 156 248 186
170 127 Z10 157 250 187

172 129 212 158

FIG. 4 Quick Reference Compression Pressure Limif Chart

EXAMPLE

After checking the compression pressures in all cylin-
ders, it was found that the highest reading obtained was 196
psi. The lowest pressure reading was 155 psi. The engine is
within specifications and the compression is considered
satisfactory,

HYDRAULIC VALVE LIFTER

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

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

Air bubbies 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 Jubricating system through an open-
ing 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 specifica-
tion is the time in seconds for the plunger to move the length
of its travel while under a 50 1b. load. Test the valve lifters as
follows:

. Disassembie 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.

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

3. Place a 5/16 inch steel ball in the plunger cup (Figure 5).

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 plunger (Figure 6) 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.

[

CA1005-A

Toal-6500-E A 2315.8

FIG. 5 Placing Steel Ball in Valve Lifter Plunger

Tool—&500-E

FIG. 6 Adjusting Ram Length

5.

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

. 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.

. A valve lifter that is satisfactory must have a leak-down

rate (time in seconds) within the minimum and maximum
limits specified. :

. If the valve lifter is not within specifications, replace it

with a new lifter, It is not necessary to test a new lifter
before installing it in the engine.
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POSITIVE CLOSED-TYPE
VENTILATION SYSTEM

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

AIR INTAKE TEST

This test is performed with the crankcase ventilation
tester CEAZ-6B627-A (Figure 7)) which is operated by the
engine vacuum through the oil fill opening. Follow the pro-
cedures described below to install the tester and check the
crankcase ventilation system for faulty operation.

1. With the engine at normal operating temperature, remove
the oil filler cap.

. Hold the tester CBAZ-6B627-A over the opening in the
valve cover, Make sure the surface is flat to form a seal
between the cover and tester. If the cover is distorted.
shape it as required to make an air tight seal. Ap air leak
between the cover and tester will render the tester
inoperative,

3. Start the engine and allow it to operate at the recom-

mended idle speed.

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

5. If the ball settles in the GOOD (green) arca, the system is
functioning properly. If the ball settles in the REPAIR
{red) area, clean or replace the malfunctioning compo-
nents as required.

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

Clean and replace the malfunctioning components as
required. Repeat the test to ensure that the crankcase venti-
lation system is operating satisfactorily.

™~

3 TESTER P
CBAZ-6BET.A

FIG. 7 Crankshaft Ventilation System Tester

CRANKCASE VENTILATION
REGULATOR VALVE TEST

Install a known good regulator valve (PCV)in the crank-
case ventilation system.

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

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

If the lgping or rough idle condition remains when the
good regulator valve is installed, the crankcase ventilation
regulator valve is not at fault. Check the crankcase ventila-
tion system for restriction at the intake manifold or car-
buretor spacer. If the system is not restricted, further engine
component diagnosis will have to be conducted to find the
malfunction.

CRANKSHAFT END PLAY -~

i. 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 (Figure 8). .

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

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

FiG. 8 Checking Crankshaft End Play

FLYWHEEL FACE RUNOUT

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

If the clutch face runout exceeds specifications, remove
the flywheel and check for burrs between the flywheel and
the face of the crankshaft mounting flange. If no burrs exist,
check the runout of the crankshaft mounting flange. Replace
the flywheel or machine the crankshafi-flywheel mounting
face sufficiently to true up the surface if the mounting flange
runoet exceeds specifications. Replace it or reinstall it on
the flywheel.
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CAMSHAFT END PLAY

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

Push the camshaft toward the rear of the engine. Install a
dial indicator so that. the indicator point is on the camshaft
sprocket attaching screw (Figure 9). 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
instaflation before it is removed. If the spacer is correctly
installed, replace the thrust plate.

Remove the dial indicator.

Dttt A P A e Y .

1. PUSH CAM TO REAR OF EMGINE

2. SET Diol ON ZERC '

3. PULL CAM FORWARD AND RELEASE
A3010-A

FIG. 8 Checking Camshaft End Play

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 ¢hain.

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

3. Rotate the crankshaft in the opposite direction to take up
the slack onthe right of the chain. Force the [eft side of
the chain out with the fingers and measure the distance
between the reference point and the chain. The deflec-
tion is the difference between the two,measurements.
If the deflection exceeds specifications. replace the tim-

ing chain and sprockets.

REFERENCE POINT AIGHT SIDE OF CHAIN

AKE UP SLACK ON LEFT SIDE, ESTABLISH
REFERENCE POINT. MEASURE DISTANCE A.
TAKE UP SLAGCK ON RIGHT StDE, FORCE

LEFT SIDE OUT. MEASURE DISTANCE B,
DEFLECTION |5 A MINUS B. AZ906-A

FIG. 10 Checking Timing Chain Deflection

CLEANING AND INSPECTION

The cleanipg and inspection procedures are for a com-
plete engine overhaul; therefore, for partial engine overhaul
or parts replacement, follow the pertinent cleaning or in-
spection procedure.

INTAKE MANIFOLD

Cleaning -

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

Inspection

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

EXHAUST MANIFOLDS
Cleaning
Remove al] 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 sur-
faces, or other defects that would make them unfit for
further service.

VALVE ROCKER ARM AND/OR
SHAFT ASSEMBLY
Cleaning .

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

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

Inspection

On rocker. arm shaft assemblies, check the clearance

between each rocker arm and the shaft by checking the ID of
the rocker arm bore and the OD of the shaft. If the clearance
between any rocker arm and the shaft exceeds the wear
limit, replace the shaft and/or the rocker arm. Inspect the
shaft and the rocker arm bore for nicks, scratches, scores or
scuffs. :
Inspect the pad at the valve end of the rocker arm for
indications of scuffing or abnormal wear. If the pad is
grooved, replace the rocker arm. Do not attempt to troe this
surface by grinding.

Check the rocker arm adjusting screws and the push rod
end of the rocker arms for stripped or broken threads, and
the ball end of the adjusting screw for nicks, scratches or
excessive wear.

PUSH RODS
Cleaning ) :
Clean the push rods in a suitable solvent.
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Inspection

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

The push rods can be visually checked for straightness
while they are installed in the engine by rotating them with
the valve closed. They also can be checked with a dial
indicator (Figure 11).

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

Dierl Indicater

Holding Fixture PUSH ROD A1003-B

FIG. 11 Checking Push Rod Runout

CYLINDER HEADS
Cleaning

With the valves installed to protect the valve seats, remove
deposits from the combustion chambers and valve heads with
a scraper and a wire brush. Be careful not to damage the
cylinder head gasket surface. After the valves are removed,
clean the valve guide bores with a valve guide cleaning tool.
Use cleaning soivent to remove dirt, grease and other de-
posits. Clean all bolt holes; be sure the oil transfer passage is
clean. Remove all deposits from the valves with a fine wire
brush or buffing wheel.

Inspection

Check the cylinder head for cracks and inspect the gas-
ket surface for burrs and nicks. Replace the head if it is
cracked.

The following inspection procedures are for a cylinder
head that is to be completely overhauled. For individual
repair gperations, 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
{Figure 12) for conformance to specifications. If necessary
to refinish the cylinder head gasket surface, do not plane or
grind off more than 0.010 inch.

MCHEC K DIAGONALLY

() CHECK ACROSS CENTER YN, a0r o

FIG. 12 Typical Cylinder Head Flatness

Check the valve seat runout with an accurate gauge
(Figure 13). Follow the jnstructions of the gauge manufac-
turer. If the runout exceeds the wear limit, reface the valve
and valve seat. Measure the valve seat width (Figure 27).
Reface any valve seat whose width is not within
specifications.

FIG. 13 Checking Valve Seat Runout

Inspect the valve face and the edge of the valve head for
pits, grooves, scores or other damage. Inspect the stem fora
bent condition and the end of the valve head for pits,
grooves, scores or other wear, Inspect the stem for a bent
condition and the end of the stem for grooves or scores.
Check the valve head for signs of burning, erosion, warpage
and cracking. Minor pits, grooves, etc., may be removed.
Discard valves that are severely damaged. Do not discard
sodinm-cooled valves with other scrap metal in scrap bins. If 2
sodivm-cooled valve is accidentally broken and the sodinin
exposed, it will react violently upon contact with water result-
ing in fire and explosion due to chemical 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 retainers, locks
and sleeves for wear or damage. Discard any visually dam-
aged parts.

Check the valve stem to valve guide clearance of each
valve in its respective valve guide with the tool shown in
Figure 14 or its equivalent. Use a flat end indicator point.

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

surface of the valve guide.

SPECIAL TOOL

: DIAL INDICATOR AZ307.B

FIG. 14 Checking Valve Stem Clearance
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Position the dial indicator with its flat tip against the
center portion of the tool’s spherical section at approxi-
mately 90 degrees to the valve stem uxis. 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 presstre (Figure 15) at the
specified spring lengths (Too! 6513-DD). Manually rotating
the valve spring assemblies while installed in the engine must
not be used to determine good and/or bad valve springs. Weuak
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 (Figure 16). 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 sguare. The out-of-square
limits are 5/64 inch.

Follow the same procedure to check new valve springs
before installation. Make certain the proper spring (color
ceded) is installed,

APPLY TORQUE UNTIL
CLICK {5 HEARD, READ
Torque Wrench AND

MULTIPLY READIMNG 3
BY TWO (2).

SET KWMOB TQ
COMPRESSED
LENGTH OF
SPRIMG

A2N7-C

NOT MORE
THAN ss84"

CLOSED COIL
1 END DOWNWARD

FIG. 16 Checking Valve Spring Squareness

HYDRAULIC VALVE LIFTERS

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

Cleaning

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

Inspection

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

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

CRANKSHAFT VIBRATION DAMPER
AND SLEEVE
Cleaning

Clean the oil seal contact surface on the ¢rankshaft
damper or sleeve with solvent to remove any corrosion,
sludge or varish deposits. Excess deposits that are not
readily removed with solvent may be removed with crocus
cloth. Use crocus cloth to remove any sharp edges, burrs or
other inperfections which might damage the oil seal during
installation or cause premature seal wear, Do not use crocus
cleth fo the extent that the seal surface becomes polished. A
finely polished surface may produce poor sealing or cause
premature seal wear.

Inspection

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

TIMING CHAIN AND SPROCKETS
Cleaning !

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

Lubricate the timing chain with engine oil before instal-
ling it on the engine.

Inspection

Inspect the chain for broken links, Inspect the sprockets
for cracks and worn or damaged tecth. Replace all the com-
ponents 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 eccentric is scored, replace it.

TIMING GEARS
Cleaning

Clean the gears in solvent and dry them with compressed
air.

Inspection’

Inspect the gear tecth for scores, nicks, etc. Note the
condition of the teeth contact pattern. If the teeth are
scored, replace the gears.

CAMSHAFTY
Cleaning and Inspection

Clean the camshaft in solvent and wipe it dvy. Inspect the
camshaft lobes for scoring and signs of abnormal wear.
Lobe wear characteristics may result in pitting in the general
area of the lobe toe. This pitting is not detrimental to the
operation of the camshaft; therefore, the camshaft should
not be replaced unless the lobe lift loss has exceeded 0.005
inch.

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

Check the distributor drive gear for broken or chipped
teeth. Replace the camshaft if this condition exists. ‘
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CRANKSHAFT
Cleaning

Handle the crankshaft with care to avotd possible frac-
tures 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 journais for cracks,
scratches, grooves or scores. Inspect the crankshaft oil seal
surface for nicks, sharp edges or burrs that might damage
the oil seal during installation or cause premature seal wear.

Measure the diameter of each journal in at least four
places to determine an out-of-round, taper or undersize
condition {Figure 17).

Check the fit of the clutch pilot bushing in the bore of the
crankshaft. The bushing is pressed into the crankshaft and
should not be loose. Inspect the inner surface of the bushing
for wear or a bell-mouth condition. Check the 1D of the
bushing (Figure 18). Replace the bushing if it is worn or
damaged or the 1D is not within specifications.

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

AYS B== VERTICAL TAPER

C V5 D= HORIZQNTAL TAPER

AVS CAND B VS D =—=0UT.OF-ROUND
CHECK FOR QUT.QF.ROUND AT

EACH END OF JOURNAL

M LA

FIG. 18 Checking Clutch Pilot Bushing Wear

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 flywheel if it is scored or
worn. If it is necessary to remove more than 0.045 inch of
stock from the original thickness. replace the flywheel.

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

With the flywheel installed on the crankshaft, check the
flywheel face runout, following the procedure under Diag-
nosis and Testing.

CONNECTING RODS
Cleaning

Remove the bearings from the rod and cap. Identify the
bearings if they are to be used again. Clean the connecting
rod in solvent, including the rod bore and the back of the
inserts. Do not use a caupstic cleaning solution. Blow out ail
passages with compressed air.

Inspection

The connecting rods and related parts should be care-
fully inspected and checked for conformance to specifica-
tions. 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.

Abnormat connecting rod bearing wear can be caused by
either a bent connecting rod, worn or damaged ¢rankpin, or
a tapered connecting rod bore.

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

Inspect the connecting rods for signs of fractures and the
bearing bores for out-of-round and taper. If the bore exceeds
the recommended limits and/or if the connecting rod is frac-
tured, it should be replaced. Check the ID of the connecting
rod piston pin bore. If the pin bore in the connecting rod is
larger than specitications, install a 0.002 inch oversize pis-
ton 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 following the proce-
dures for assembly. It is not necessary to ream or hone the pin
bore in the connecting rod. Replace damaged connecting rod
nuts and balts, Check the connecting rods for bend or twist on
a soitable alignment fixture. Follow the intructions of the
fixture manufacturer. If the bend and/or twist exceeds specifi-
cations, the cennecting rod must be straightened or replaced.

PISTONS, PINS AND RINGS
Cleaning

Remove deposits from the piston surfaces. Clean gumor
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 {Figure
19). Make sure the oil ring slots {or holes) are clean.

FIG. 1¢ Cleaning Piston Ring Grooves
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Inspection

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

Spongy, eroded areas near the edge of the top of the
piston are usualiy caused by detonation or pre-ighition, A
shiny surface on the thrust surface of the piston, offset from
the centerline between the piston pin holes, can be caused
by a bent connecting rod. Replace pistons that show signs of
excessive wear, wavy ring lands or fractures or damage
from detonation or pre-ignition.

Check the piston to cylinder bore ¢learance by measur-
ing 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 QD of the
piston with micrometers approximately 2% inches below the
dome and at 90 degrees to the piston pin bore. Check the ring
side clearance following the procedure under Fitting Piston
Rings in this section,

Replace piston pins showing signs of fracture, erching or
wear. Check the piston pin fit in the piston and rod. Refer to
Piston and Connecting Rod Assembly.

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

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

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

[nspect each bearing carefully. Bearings that have a
scored, chipped, or worn surface should be replaced. Typi-
cal examples of unsatisfactory bearings and their causes are
shown in Figure 20. The copper-lead bearing base may be
visible through the bearing overlay. This does not mean that
the bearing is worn. Ttis not necessary to replace the bearing
if the bearing clearance is within recommended limits.
Check the clearance of bearings that appear to be satisfac-
tory with Plastigage as detailed under Main and Connecting
Rod Bearings.

SCAATGHES
SCRATCHED INTO
BY DIRT

BEARING
MATERIAL

OVERLAY GONE 3
FROM ENTIRE SURFACE

TAPERED JOURNAL

FIG. 20 Typica! Bearing Failures

GVERLAY
WIPED OUT

LACK OF OIL

RADIUS RIGE

RADIUS RIDE

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 ciean, lint-free cloth. Finally, wipe the bore(s) with a
clean cloth dipped in engine oil. If these procedures are not
followed, rusting of.the cylinder bore{s) may occur.

If the engine is disassembled, thoroughly clean the block
with solvent. Remove old gasket matertal from all machined
surfaces. Remove all pipe plugs that seal oil passages; then
clean out all the passages. Blow out all passages, bolt holes,
etc., with compressed air. Make sure the threads in the
cylinder head bolt holes are clean. Dirt in the threads may
cause binding and result in a false torque reading. Use a tap
to 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 tharoughly cleaned. check it for
cracks. Minute cracks not visible to the naked eye may be
detected by coating the suspected area with u mixture of
25% kerosene and 75% light engine oil. Wipe the part dry
and immediately apply a coating of zing oxide dissolved in
wood alcohol. If cracks are present, the coating will become
discolored at the defective area. Replace the block if it is
cracked.

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

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

Inspect the cylinder walls for scoring. roughness. or
other signs of wear. Check the cylinder bore for out-of-
round and taper. Measure the bore with an accurate bore
gauge following the instructions of the manufacturer. Mea-
sure the diameter of each cylinder bore at the top, middle
and bottom with the gauge placed at right angles and parallel
to the centerline of the engine (Figure 21). Use only the
measurements obtained at 90 degrees to the engine centerline
when calculating the piston to cylinder bore clearance.

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

BRIGHT {POQLISHED}!
SECTIONS

IMPROFPER SEATING

FATIGUE FAILURE
A2903-A,
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CYLIMDER BORE A 2905-A

FIG. 21 Cylinder Bore Out-ot-Round and Taper

OIL PAN
Cleaning

Scrape any dirt or metal particles from the inside of the
pan. Scrape all old gasket material from the gasket surface,
Wash the pan in a solvent and dry it thoroughly. Be sure all
foreign particles are removed from below the baffle plate.

Inspection
Check the pan for cracks, holes, damaged drain plag
threads, and a loose baffle or a damaged gasket surface.
Inspect for damage (uneven surface) at the bolt holes
caused by over-torquing the bolis. Siraighten surfaces as
. required. Repair any damage, or replace the pan if repairs
cannot be made satisfactorily.

OIL PUMP
Cleaning

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

Ingpection

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 (Figure 22).
Then check the clearance between the outer race and the
rotor lobes.

With the rotor assembly installed in the housing, place a
straight edge over the rotor assembly and the housing. Mea-
sure the clearance (rotor end play) between the straight edge
and the rotor and outer race (Figure 23). The outer race, shafi
and rotor are replaceable only as an assembly. 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 tensioa. If the spring tension is
not within specifications and/or the spring is worn or dam-
aged, replace the spring. Check the relief valve piston for
scores and free operation in the bore,

T AI026-C

FIG. 22 Checking Outer Race to Housing Clearance
Straight Edge

Fesler Gouge

FIG. 23 Checking Rotor End Play

FIG. 24 Franlrcéase Ve.ntilation System Regulator Valve
nstalle

POSITIVE CLOSED-TYPE CRANKCASE

VENTILATION SYSTEM

Cleaning

Do not attempt to clean the crankcase ventilation reguolator
valve; it should be replaced at the specified maintenance in-
terval. The oil filler cap and oii separator should be cleaned
at the proper maintenance interval. Remove the cap and the
oil separator and wash them in a low-volatility, petroleum-
base solvent. Shake the cap dry and instali them. Clean the
crankcase ventilation system 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-volatility, petroleum-base solvent and dry with
compressed air.
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OVERHAUL
CYLINDER HEAD

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

REAMING VALVE GUIDES

if it becomes necessary to ream a valve guide (Figure 25)
to install a valve with an oversize stem, a reaming kit is
avaitable which contains the following reamer and pilot
combinations: a 0.003-inch O8 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 sequence. Always reface the
valve seal after the valve guide has been reamed, and use a
suitable scraper to break the sharp corner (ID) at the top of the
valve guide.

Tool —6085-AE or
TEOK-G095.8

BREAK SHARP
CORNER

/

FIG. 25 Reaming Valve Guides

REFACING VALVE SEATS

Refacing the valve seat should be closely coordinated
with the refacing of the valve face so that the finished seat
and valve face will be concentric and the specified interfer-
ence fit will be maintained. This is important so that the
valve and seat will have a compression-tight fit. Be sure that
the refacer grinding wheels are properly dressed.

Grind the valve seats of all engines to a true 45 degree
angle (Figure 26), 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 (Figure 27). Nar-
row the seat, if necessary, to brng it within specifications,
and center it on the valve face.

If the valve seat width exceeds the maximum limit, re-
move enough stock from the top edge and/or bottom edge of
the seat to reduce the width to specifications, and center.

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

TO REMOVE STOCK TO REMOVE
FROM TOP OF SEAT, STOCK FROM
USE 30° WHER BOTTOM OF SEAT,
USE 40° WHEEL

G2 e
hertdiann: AI909-Bi

238 e

FIG. 27, Checking Valve Seat Width

The finished valve seat should contact the approximate
center of the valve face. It is good practice to determine
where the valve seat contacts the face. To do this, coat the
seat with Prussian biue and set the vaive in place. Rotate the
valve with light pressure. If the blue is’ transferred to the
center of the valve face, the contact is satisfactory. If the
blue is transferred to the top edge of the vaive face, lower the
valve seat. If the blue is transferred to the bottom edge of the
valve face, raise the valve seat.

VALVES

Miner 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 coordi-
nated with the valve seat refacing operations so that the
finished angles of the valve face and of the valve seat will be
to specifications and provide a compression-tight fit. Be
sure that the refacer grinding wheels are properly dressed.

Under no circumstances should the faces of aluminized
mtake valves be ground or the valves lapped in as this will
remove the diffused aluminum coating and reduce the val-
ve’s wear and heat resistant properties. If the valve faces are
worn or pitted it will be necessary to install new valves and
to resurface the valve seats or, alternatively, lap the seats
using dummy valves. The exhaust valves may be lapped in
or the faces ground if required.

If the valve face runout is excessive and/or to remove
pits and grooves, reface the valves to a true 44 degree angle.
Remave only enotgh stock to correct the runout or to clean
up the pits and grooves. If the edge of the valve head is less
than [/32 inch thick after grinding (Figure 28}, replace the
valve as the valve will run too hot in the engine, The interfer-
ence 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 0.050 inch
from the end of the valve stem.
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FiG. 28 Critical Valve Dimensions

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

SELECT FITTING VALVES

If the valve stem to valve guide clearance exceeds the
wear limit, ream the valve guide for the next oversize valve
stem. Valves with oversize stem diameters of 0.003, 0.015
and 9.030 inch are available for service. Always reface the
valve seat after the valve guide has been reamed. Refer to
Reaming Valve Guides.

CAMSHAFT REPAIR

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

CRANKSHAFT

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

REFINISHING JOURNALS

Refinish the journals to give the proper clearance with
the next undersize bearing. If the journal will not cleanupto
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 replac-
ing standard bearings with new bearings, it is good prac-
tice to fit the bearing to minimumn specified clearance. If
the desired clearance cannot be obtained with a standard
bearing, try a 0.002 inch undersize in combination with a
standard bearing to obtain the proper clearance.

2. If fitting a main bearing in the chassis, pesition a jack
under counterweight adjoining bearing which is being
checked. Support crankshaft with jack so its weight will
not compress Plastigage and provide an erroneous
reading,

PLACE Plostignge FULL CHECK WIDTH OF
WIDTH OF JOURNAL Plastigage ot
ABOUT Y4 INCH
OFF CENTER

MEASURING

0.0015" Plastiguge

CLEARANCE

INSTALLING
Plastigage

A2868-4

FIG. 29 Installing and Measuring Plastigage

3. Plage a piece of Plastigage on bearing surface across full
width of bearing cap and about 1/4 inch off center (Figure
29).

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

5. Remove cap. Using Plastigage scale, check width of Plas-
tigage at widest point to get minimum clearance. Check
at narrowest point to get maximum clearance. Difference
between readings is taper of journals.

6. If clearance exceeds specified limits, on the connecting
tod bearings, try a 0.002 inch undersize bearing in com-
bination with the standard bearings. Bearing clearance
must be within specified limits. If 0.002 undersize main
bearings are used on more than one journal, be sure they
are all installed in cylinder block side of bearing. If stan-
dard and 0.002 inch undersize bearings do not bring
clearance within desired limits, refinish crankshaft jour-
nal, then install undersize bearings.

7. After bearing has been fitted, remove Plastigage 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.

PISTONS, PINS AND RINGS

FITTING PISTONS
Pistons are available for Service in standard sizes and the

oversizes shown in the parts hook.

The standard size pistons are color coded red or blue, or
have .0025 O_5. stamped on the dome. Refer to the Specifi-
cations for standard size piston dimensions.

Measure the cylinder bare and select the piston to assure
the proper clearance. When the bore diameter is in the lower
one-third of the specified range, ared piston should be used.
When the bore diameter is in the middle one-third a blue
piston should be used. When the bore diameter is in the
upper one-third, the 0.0025 0.8. 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 smaller to achieve the specified clearance. If none can be
fitted, refinish the cylinder to provide the proper clearance for
the piston. When a piston has been fitted, mark it for assembly
in the cylinder to which it was fitted. If the taper, out-of-round ~
and piston te cylinder bore clearance conditions of the cylin-
der bore are within specified limits, new piston rings will give
satisfactory service. If new rings are to be installed in a used
cylinder that has not been refinished, remove the cylinder wall
glaze (refer to Cylinder Block, Refinishing Cylinder Walls).
Be sure to clean the cylinder bore thoroughly,

1. Calculate the size piston to be used by taking a cylinder
bore check. Follow the procedures outlined under Clean-
ing and Inspection.
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2. Select the proper size piston to provide the desired clear-
ance (refer to the specifications). The piston should be
measured 214 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 opera-
tion allow the cylinder bere 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 cylinder bore.

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

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

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

5. Measure the gap between the ends of the ring with a
feeler gauge (Figure 30). If the ring gap is less or greater
than the specified limits, try another ring set.

6. Check the ring side clearance of the compression rings
with a feeler gauge inserted between the ring and its
lower land (Figure 31). The gauge should slide freely
around the entire ring circumference without binding.
Any wear that occurs will form a step at the inner portion
of the lower land, If the lower land have high steps, the
piston should be replaced.

‘ eEel

FIG. 31 Checking Piston Ring Clearance

FITTING PISTON PINS

The piston pins are selected to give the correct fit in the
piston pin bore and bushing in the connecting rod. Pistons
are only supplied in service complete with the piston pin, to
ensure the correct fit. The piston pins should not be
interchanged.

VALVE ROCKER ARM

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.

PUSH RODS

Following the procedures under Push Rod Inspection,
check the push rads for straightness.

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

CYLINDER BLOCK
REFINISHING CYLINDER WALLS

Honing is recommended for refinishing cylinder wails
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 determined by the amount of metal to be
removed. Follow the instructions of the hone manufacturer.
If coarse stones are used to start the honing operation, leave
enough material so that all hone marks can be removed with
the finishing hone which is used to abtain the proper pistan
¢learance. .

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

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

Refinish the cylinder with the most wear first to deter-
mine the maximum oversize. If the cylinder will not clean up
when refinished for the maximum oversize piston recom-
mended, replace the block.

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

For the proper use of the refinishing equipment, follow
the instructions of the manufacturer. Only experienced per-
sonnel 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 nor-
mally 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 produce a cross-hatch finish on
the cylinder bore. The cross-hatch pattern should be at an
angle of approximately 30 degrees to the cylinder bore.
After the final operation in either of the two refinishing
methods described and prior to checking the piston fit,
thoroughly clean and oil the cylinder walls, Mark the pistoas
to correspond to the cylinders in which they are to be instal-
led. When the refinishing of all cylinders that require it has
been completed and all pistons are fitted, thoroughly clean
the entire block and oil the cylinder walls.
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REPAIRING SAND HOLES OR
POROUS ENGINE CASTINGS

Porosity or sand hole(s) which will cause oil seepage or
leakage can occur with modern casting processes. A com-
plete inspection of engine and transmission should be made.

If the leak is attributed to the porous condition of the cylin- -

der 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 metaliic 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:

I. Cylinder block surfaces extending along the length of the
block, upward from the oil pan rail to the cyliner water
Jjacket but not including machined areas.

2. Lower rear face of the cylinder block.

3. Intake manifold casting.

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

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

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

b. Mix the metallic plastic base and hardener 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 ac-
complished by two methods: heat cure with a 250
degree watt lamp placed 10 inches from the repaired
surface, or air dry for 10-12 hours at temperatures
above 30 degrees F.

€, Sand or grind the repaired area to blend with the
general contour of the surroanding surface,

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

ADJUSTMENTS
VALVE CLEARANCE

The valve arrangement on the left bank is E-1-E-I-E-1-
E-I and on the right bank is I-E-I-E-I-E-I-E,

A 0.060-inch shorter push rod or a ©.060-inch longer push -

rod are available for service to provide a means of compen-
sating for dimensional changes in the valve mechanism.
Refer to the Master Parts List or the specifications for the
pertinent color code,

Valve stem to valve rocker arm clearance should be
within specifications with the hydrauiic lifter compieteiy
collapsed. Repeated valve reconditioning operations {valve
and/or valve seat refacing) will decrease the clearance to the
point that, if not compensated for, the hydraulic valve lifter
will cease to function and the valve will be held open,

Tool~T71P-6513-A

FIG, 32 Checking Valve Clearance

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

1. Instali an auxiliary starter switch. Crank the engine with
the ignition switch OFF until the No. 1 piston is on TDC
after the compression stroke.

2. With the crankshaft in the positions designated in Steps
3, 4and 5, position the hydraulic lifter compressor tool on
the rocker arm. Slowly apply pressure to bleed down the
hydraulic lifter vatil the plunger is completety bottomed
(Figure 32}. Hold the lifter in this position and check the
available clearance between the rocker arm and the valve
stem tip with a feeler gauge, If the clearance is less than
specifications, install a shorter push rod. If the ¢learance
is greater than specifications, install a longer push rod.

3. With the No. | piston on TDC at the end of the compres-
ston stroke as shown in Position No. [, Figure 33, check
the following valves:

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

4. After checking the spacing on these valves, rotate the
crankshaft to Position No. 2 as shown in Figure 33, then
check the following valves:

No. 4 Intake, No. 2 Exhaust
No. 5 [ntake, No. 6 Exhaust

5. Afier checking the spacing on these valves, rolate the
crankshaft to Position No. 3 as shown in Figure 33 and
check the following valves:

No. 2 Intake, No, 3 Exhaust
No. 3 Intake, No. 7 Exhaust
No. 6 Intake, No. 8 Exhaust
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TIMING

With No. | ot TDC at end of compression strake POINTER
make a chalk mark o1 points 2 and 3 approximately

90 degrees aport.

POSITION 1 = No, 1 ot TDC o1 end of compressien strake.
FPOSITION Z — Rorate the cronkshoft 180 degrens (one haff
revalution) cleckwise from POSITION 1,
FOSITION 3 — Rotgte the crankshalt 270 degrees {three
quester tevolution) clockwise fram

POSITION 2,

AJZ34-C

FIG. 33 Positioning Crankshaft for Checking Valve Clearance and Installing Rocker Arms

REMOVAL AND INSTALLATION

CRANKCASE VENTILATION SYSTEM

Removal

I. Remove ventilation system air imtake hose from air

cleaner. Remove the hose, elbow and grommet from the

left rocker arm cover.

Remove air cleaner and intake duct assembly.

. Disconnect the inlet vent hose from the bracket and
carburetor spacer.

Unlock the oil filler cap from the left rocker arm cover
and remove the inlet hose, PCV valve and oil filler cap as an
assembly. Disassemble for cleaning.

4. Pull PCV valve out of mounting grommet in right valve
rocker arm cover.

[P

Installation
1. Install the oil filler cap and insert PCV valve into mount-
ing grommet.

2. Position the inlet vent hose in the bracket and connect
carburetor spacer and PCV valve.

3. Install air cleaner and intake duct assembly.

4. Install ventilation system air intake hose and elbow to air
cleaner and right rocker arm cover grommset.

VALVE ROCKER ARM COVER AND ROCKER
ARM

The valve rocker arm is shown in Figure 34.

Remaoval

I. Remove the air cleaner.

If a right cylinder head rocker arm is to be removed,
remove the crankcase ventilation PCY valve from the valve
rocker arm cover,

2. Disconnect the spark plug wires from the spark plugs by
grasping, twisting and pulling the mouided cap oniy.
Remove the wires from the bracket on the valve rocker
arm cover(s) and position the wires out of the way.

3. Remove the valve rocker arm cover(s).

4. Remove the valve rocker arm bolt, oil deflector, fulcrum
seat and rocker arm.

FULCRUM
BOLT-6A529

OlL DEFLECTOR

FULCRUM
SEAT-£A528

ROCKER
ARM-5564

AJ236.8

FIG. 34 Rocker Arm and Retated Parts

Installation

1. Apply Lubriplate or equivalent to the top of the valve
stems, the rocker arm and fulcrum seats,

2. Position the No. 1 piston on TDC at the end of the
compression stroke, Position 1 in Figure 33, and install
the rocker arm, fulcrum seat, ofl deflector and bolt on the
following valves: -

No. | Intake, No. | Exhaust
No. 7 Intake, No. 5 Exhaust
No. 8 Intake, No. 4 Exhaust
Pasition the crankshaft in Position 2 in Figure 33 and
install the rocker arm, fulcrum seat, oil deflector and bolt on
the following valves:
No. 4 Intake, No. 2 Exhaust
No. § Intake, No. 6 Exhaust
Position the crankshaft in Position 3 in Figure 33 and
install the rocker arm, fulcrum seat, oil deflector and bolt on
the following valves:
No. 2 Imake, No. 3 Exhaust
No. 3 Intake, No. 7 Exhaust
No. 6 Intake, No. 8 Exhaust
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Be sure that the fulerum seat base is inserted in its slot on
the cylinder head before tightening the fulcrum bolts. Tighten
the fulcrum bolt to specification. Check the valve clearance
following the procedures under Valve Clearance Checking
Procedure.

3. Clean the valve rocker arm cover(s) and the cylinder
head gasket surface(s). Position the gasket in the cover,
making sure that the gasket tangs are secured in the
notches in the cover,

4, Position the cover(s) on the cylinder head(s), Make sure
the gasket seats evenly all around the head. Install the
bolts. The cover is tightened in two steps. Tighten the
bolts to specifications. Two minutes later, tighten the
bolts to the same specifications.

If the right cover was removed, install PCV valve.

Install the air cleaner and intake duct assembly.

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

6. Start the engine and check for leaks,

VALVE SPRING, RETAINER AND STEM SEAL

Broken valve springs or defective valve stem seals or
retainers may be replaced without removing the cylinder
head if valve or valve seat is not damaged.

Removal

1. If defective spring, retainer, or seal is on right side of
engine, remove air cleaner and intake duct assembly.
Remove 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.

2. Remove valve rocker arm cover(s) and applicable spark
plug(s).

3. Remove valve rocker arm bolts, oil deflectors, fulcrum
seats, rocker arms, and push rods from affected
cylinder(s).

4. lnstall air line with adapter in spark plug hole. Turn on air
supply to hold valves closed. .

5. Install Tool T70P-6049-A (Figure 35) and compress valve
spring. Remove retainer locks, spring retainer, and
spring. Remove and discard valve stemn seal (Figure 36).
If air pressure fails to hold valve in closed position, valve
damage affecting sealing is indicated. Remove and inspect
cylinder head assembly.

T?OPJOJQ-A

FiG. 35 Compraessing Valve Spring-in Chassis

FIG. 36 Removing or Installing Valve Stem

6. Wrap rubber band, tape or string around end of valve
stem 1o prevent valve from dropping into cylinder when
air pressure in cylinder is shut off if piston is at bottom of
cylinder. Shut off air pressure.

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

Installation

1. If valve proves satisfactory. hold valve closed and turn
on air pressure in cylinder.

2. Lubricate the valve stems with heavy engine oil SE.
Install new valve stem seal {Figure 36). Set spring and
retainer gver valve stem. Compress valve spring (Fig-
ure 35) and install retainer locks. Release spring and
remove tool.

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

4, Apply Lubriplate to tip of valve stem and each end of
push rod. Install push rod. Be sure lower end of push rod
is seated in valve lifter.

5. Lubricate fulcrum seats and sockets with Lubriplate or
equivalent.

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

7. Install the rocker arms and rocker arm covers using the
procedure and sequence given under Rocker Arm
Installation.

If the right cover was removed, install PCV valve,

8. Install the spark plug and connect the spark plug wires.

9. Install the air cleaner and intake duct assembly.

10. Connect the automatic choke heat chamber air inlet
hase. ’

INTAKE MANIFOLD
Removal

1. Drain cooling system. Remove air cleaner.

2. Disconnect radiator upper hose at engine.

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

4. Disconnect PCV valve and hose at right valve rocker
AFm COVer.

5. Disconnect wires at spark plugs by twisting and pulling
moulded caps. Remove wires from brackets on valve
rocker arm covers. Disconnect coil high tension lead at
coil and remove distributor cap and wires as an
assembly.
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6. Disconnect all distributor vacuum line at carburetor.

Remove distributor and vacuum lines as an assembly.
7. Disconnect throttle linkage at carburetor. Remove bolts

holding throttle linkage bell crank, remove linkage
springs, and position linkage out of way.

. Disconnect fuel line at carburetor,

Disconnect wiring harness at ¢oil battery terminal, en-

gine temperature sending unit, oil pressure sending unit,

and other connections as necessary, Disengage wiring
harness from three clips at left valve rocker arm cover
bolts, and position wiring harness out of way.

10. Remove coil and bracket assembly.

11. Remove attaching bolts and nuts and remove intake
manifold and carburetor as an assembly (Figure 37). If
necessary to pry manifold away from cylinder heads, do
not damage gasket sealing surfaces.

12. Remove and discard intake manifold gaskets and seals.

13. If manifold is to be further disassembled (Figure 39),
remove coolant outlet housing, gasket, and thermostat.
Remove automatic choke heat tubes, carburetor,
spacer, and gaskets. Remove engine temperature send-
ing unit. Discard all gaskets.

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

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

o o

Teol—

STANDARD EYE
BOLT 5/16-12
THREAD

A2986-B

FIG. 37 Removing or Installing Intake Manifold

CY¥LINDER
HEAD

A

7

CYLINDER BLOCK

FIG. 38 Sealing Intake Manifold with RTV Sealer

CIAZ-19526-A (OR -B) SEALER
APPROXIMATELY .12 BEAD

Installation

1. If intake manifold assembly was disassembled, install
coolant outlet housing, new gasket, and thermostat.
[nstall carburetor, spacer. new gaskets, automatic
choke heat tubes, Coat threads with electrical conduc-
tive 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 I/8 inch diameter bead of silicone rubber sealer
(C3IAZ-19562-A or B) in and along the joint, the full
width of the cylinder block seal mounting surface (4
corners) as shown in Figure 38,

4_ Install the cylinder head to manifold gaskets and the
front and rear intake manifold to cylinder block seals.
Apply a 1/16 inch bead of sealer at the outer end of each
intake manifold seal for the full width of the seal (Figure
18).

NOTE: This sealer sets up within 15 minutes after applica-
+ fion, so assembly should proceed promptly.

5. Carefuily tower intake manifold into position over four
studs in ends of cylinder heads. When intake manifold is
in place, rup finger around seal area to be sure seals are in
place. If seals have shifted, remove manifold and reposi-
tion seals.

6. Be sure intake manifold gaskets are properly aligned.
Then instull attaching bolts and nuts snugly to manifold.

- Tighten bolts and nuts in sequence (Figure 40} to
specifications to compress gaskets and seals. Then re-
peat sequence, tightening bolts and nuts to same
specifications.

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

fitting.

. Connect radiator upper hose to coolant outlet housing.

. Rotate crankshaft damper untii No. 1 pistonis at TDC at
end of compression stroke. Position distributor in block
with rotor at No. | firing position and points open.

Install hold down clamp.

10. Connect PCV valve and hose to right valve rocker arm
cover. )

11. Connect fuel line to carburetor.

12. Install coil and bracket assembly to intake manifold.

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

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

o oo

C3AZ-19526-A {OA -B) SEALER

PRESS FIRML Y
INTC BLOCK

INTAKE MANIFOLD SEAL

AQD7I-A
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INTAKE
MARIFOLD

INTAKE MANIFOLD
GASKET 9441

FIG. 39 Intake Manifold Disassembled
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A20R-B

. Secure distributor cap to distributor. Connect spark

plug wires to spark plugs and fit wires inte brackets on
valve rocker arm covers. Connect coil high tension lead
o coil.

Fill the cooling system.

Start engine. Check and adjust igunition timing. Connect
distributor vacuum line.

Operate engine at fast idle and check for coolant feaks.
Re-check coolant level and refill as necessary.

19. Start the engine and allow it to reach normal operating

20

temperature, then re-tighten the manifold attaching nuts
and bolts to specifications.

. Check and adjust carburetor idle speed and mixture as
required. Install air cleaner and intake duct assembly.

COOLANT QUFLET
HOUSING —8594

THERMOSTAT
8575

WATER TEMPERATURE
SEMDING UMIT —10884

A2944-E

VALVE LIFTER

The following procedure is applicable for removing one

or all of the valve lifters. Before replacing a hydraulic valve
lifter for noisy operation, be sure the noise is not caused by
improper valve clearance or by worn rocker arms and/or
push rods.

Removal

L

Remove intake manifold and carburetor as an assembly,
following instructions undey Intake Manifold.

. Remove the valve rocker arm covers. Loosen the rocker

arm bolts and turn rocker arms 1o one side.

. Remove the push rods in sequence.
. Remove the valve lifters with a magnet. Place them in a

rack in sequence. If the lifters are stuck in bores, use
plier-type Tool (T32T-6500-DJD) to remove them. Ro-
tate lifter back and forth to loosen them from gum or
varnish deposits. Refer to cleaning, inspection and test-
ing procedures earlier in this section. If necessary to
disassemble lifter(s), refer to Valve Lifter Disassembly
and Assembly.

Instaliation

1.

Clean the outside of valve lifters. Lifters and bores are to
be lubricated with heavy oil SE before installation. In-
stall the hifters in their original bores.. Check any new
lifter for free fit in bore to which it is to be instailed.

. Install push rods in original positions. Apply Lubripiate

or equivalent to valve stem tips and push rod ends.

. Position the rocker arms over the push rods and tighten

the bolts following the procedure under Vaive Rocker
Arm Installation. Adjust valve clearance.

. Install recker arm covers following procedure under

Rocker Arm and Cover Installation.

. Install intake manifold and carburetor, following the in-

structions under Intake Manifold,
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CYLINDER HEADS
Removal

1.

2.

3.

Remove intake manifold and carburetor as an assembly,
following procedure under Intake Manifold Removal.
Loosen alternator attaching bolts and remove bolt at-
taching aiternator bracket to right cylinder head.
Remove valve rocker arm covers. Remove rocker arm
bolts, rocker arms, oil deflectors, fulcrums and push rods
in sequence (Figure 41} so they ¢an be installed in their
original positians.

. Remove cylinder head artaching boits. Lift cylinder

heads and exbaust manifolds as assemblies from cylinder
block with a hoist. If necessary to loosen cylinder head
gasket seal, pry at forward corners of cylinder heads
against casting bosses provided on cylinder block. Do not
damage machined surfaces of head or block. Discard cyl-
inder head gasket.

. If disassembly or machining of cylinder head is required,

remove exhaust manifold.

FiG. 41 Removing Valve Push Rod

Installation

1.

Clean cylinder head, intake manifold, valve rocker arm
cover, and cylinder block gasket surfaces. If cylinder
head was remaved for cylinder head gasket replace-
ment, check fAainess of cylinder head and block gasket
surfaces. If exhaust manifold was removed, coat cyiin-
der head and manifold port areas with film of graphite
grease and install manifold and gasket to cylinder head.

. Position new cylinder head gaskets on block over dow-

els. Do not apply sealer to head gasket surfaces. Place
cylinder heads on block and install attaching bolts
{longer bolts in lower row of bolt holes). Tighten all
cylinder head attaching bolts in sequence (Figure 42} in
three steps: first to 75 ft-ib, then to 103 fi-1b, and finally
to specifications. When this procedure is used, it is not
necessary to re-tighten bolts after extended operation.

. Clean and inspect push rods, one at a time. Clean the oil

passage in the push rods with a suitable solvent, and
blow out with compressed air.

. Install push rods in original positions. Apply Lubriplate

or equivalent to valve stem tips and push rod ends,

. Lubricate and install the rocker arms following the pro-
cedure under Valve Rocker Arm Instaliation. Be sure
lower ends of push rods remain seated in valve lifters.

6. Install intake manifold and carburetor assembly, follow-
ing procedure under Intake Manifold Installation,

7. Perform valve clearance adjustment, as detailed under
Valve Clearance Adjustment, only if necessary.

8. Apply oil-resistant sealer to one side of new valve
rocker arm cover gaskets. Lay cemented side of gaskets
in place in covers. Install covers.

9. Install bolt attaching alternator bracket to right cylinder
head. Adjust altermator drive belt tension to specifica-
tions and tighten alternator attaching bolts.

10. Fill cooling system as necessary.

11, Start engine and check for leaks.

12. Check and adjust carburetor idie speed and mixture as
13. required. .

FIG. 42 Cylinder Head Bolt Torque Sequence

EXHAUST MANIFOLD

Removal -

1. Remove attaching bolts and washers, and remove
exhaust manifold(s), lifting bracket(s) and spark plug
wire heat shields.

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

Inspect the manifold(s) for cracks, damaged gasket sur-
faces, or other defects that would make them unfit for
further service.

Instaliation

1. Clean mating surfaces of exhaust manifold{s) and cylin-
der head(s). Apply light film of graphite grease to exhaust
manifold(s).

2. Position spark plug wire heat shields and exhaust man-
ifold{s) on cylinder heads. Install attaching bolts and
washers, starting at fourth bolt hole from front of each
manifold. Position lifting bracket under bolts at third
exhaust port from front of engine. Tighten bolts to
specifications, working from center of manifold to both
ends.

3. Place new gasket(s) on inlet pipe(s). Position inlet pipe(s)
to manifold(s). Install attaching nuts and tighten to
specifications. -

4. Start engine and check for exhaust leaks.

WATER PUMP

Removal

1. Drain cooling system.

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

3. Loosen the alternator pivot bolt. Remove the two attach-
ing bolts and spacer. Remove the belt, then rotate the
bracket out of the way.

4. Disconnect the lower hose.

. Loosen the by-pass hose clamp at the pump.

6. Remove remaining water pump attaching bolts and re-
move water pump from cylinder front cover. Remove
separator plate from water pump. Discard gaskets.

h
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Installation

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

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

3. Position water pump on cylinder front cover and instail
only those beits not used to attach alternator bracket to
water pump. Tighten 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 attaching bolts

and the shroud attaching bolts. Tighten the bolts to

specifications.

7. Rotate the alternator bracket into position and install the
two attaching bolts and spacer. Adjust the beit tension
and tighten the attaching bolts to specification.

&. Fill the cooling system.

9. Start the engine and check for leaks.

ot s

CYLINDER FRONT COVER AND TIMING CHAIN
Removal

Cylinder front cover il seal replacement is recommended
whenever the cover has been removed.
1. Drain cooling system and crankcase.
2. Remove bolts attaching fan to water pump shaft, Re-
move fan.
. Disconnect upper and lower hoses at engine.
. Remove radiator.
. Loosen alternator attaching bolts to relieve tension on
drive belt. Remave drive belts with water pump pulley.
6. Remove the crankshaft pulley from the vibration
damper.
7. Remove bolt and washer attaching crankshaft damper.
Remove crankshaft damper with a puller (Figure 43).
Remove Woodruff key from crankshaft.

LV SN ¥R

UNIVERSAL
PULLER

FlG. 43 Removing Crankshafl Vibration Damper

8. Loosen by-pass hose at water pump.

9. Disconnect and plug fuel inlet [ine at fuel pump, Dis-
connect fuel line to carburetor at fuel pump. Remove
fuel pump.

10. Remove 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, 1f 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 deflection by rotating the crankshaft
in a counterclockwise direction to take up the slack on
the left side of the chain. (All directions are as viewed
from the front of the engine.) .

Establish a reference point on thé block and measure
from this point to the left side of the chain as shown in Figure

44,

FIG. 44 Timing Chain Deflection

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 differenct between the two measurements.

If the deflection exceeds specifications, replace the tim-
ing chain and sprockets.

13. If the timing chain and sprocket are to be removed,
crank the engine until timing marks on sprockets are as
shown in Figure 43,

14. Remove camshaft sprocket cap screw, washer, two-
picce fuel pump eccentric and front oil slinger. Slide
timing chain and sprockets forward, and remove as an
assembly {(Figure 46).

Refer to Page 1-10 for cleaning and inspection
procedures.

Installation

1. Assemble the timing chain and sprockets sa sprocket
timing marks point directly toward each other as shown
in Figure 45. Install the chain and sprockets as an as-
sembly to crankshaft and camshaft. Verify proper
alignment of timing marks after installation. Install front
oil slinger. ]

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

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

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

5. Position the cylinder front cover on the cylinder black.
Use care when installing the cover to avoid seal damage
or possible mislocation.

(38
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FiG. 45 Aligning Timing Marks

10.

i1
12.

13.
14.
15,
16.
17,

18.
9.

. Install the cylinder front cover to seal alignment tool

into proper position. It may be necessary to force the
cover downward in a manner to slightly compress the
pan seal. This operation can be facilitated by using a
suitable tool at the attaching bolt hole locations.

. Cout the threads of the attaching bolts with oil-resistant

sealer and install the screws,

. While pushing in on the alignment tool (Figure 47)

tighten the pil pan to cover attaching bolts to specifica-
tions. Remove alignment tool. Tighten the cover to
cylinder block attaching screws.

. Apply white lead and oi) mixture fo front of crankshaft

for damper installation.

Position crankshaft damper Woodruff key and instail
crankshaft damper (Figure 48). [nstall damper attaching
screws and washer, Tighten to specification.

Install the crankshaft pulley.

Coat new fuel pump gasket with oil-resistant sealer and
place on fuel pump, Install fuei pump. Connect fueilines
ta 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
cooler lines,

Position the fan on the water pump and install and
tighten the attaching bolts.

Adjust belt tension to specifications. Tighten alternator
attaching boits.

If any of the coolant entered the oil pan when separating
the cylinder front cover from the block, the crankcase
should be drained and refilled with the proper grade and
quantity of engine oil before starting the engine.

Fill and bleed the cooling system. Fill the crankcase to
the correct level with the recommended oil.

Run engine at fast idle and check for coolant and oil
feaks. Adjust ignition timing and curb idle speed to
specifications.

TOOL-TE1P-E019-B
ar 16059-F)

FIG. 47 Aligning Cylindér Front Cover

Tool - T64T-6305-A
A2P57-A

FiG. 48 Installing Crankshaft Vibration Damper

CORE PLUGS
Removal

To remove a large core plug, drill a 1/2 inch hole in the
center of the plug and remove with a clutch pilot bearing
puller {Tool TS9L.-100-B and TS8L-101-A) or pry it out with
alarge drift punch. On a small core plug, drill a 1/4 inch hole
in the center of the plug and pry it out with a small pin punch.
Clean and inspect the plug bore.
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Prior to installing a core plug the plug bore should be
inspected for any damage that would interfere with the
proper sealing of the plug. If the bore is damaged it will be
necessary to true the surface by boring for the next specified
oversize plug.

Oversize (OS) ptugs 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 cil-resistant {oil
galley) or water-resistant {cooling jacket) sealer and instafl it
following the procedure for cup type or expansion type
below:

installation
Cup Type

Cup-type core plugs (Figure 49) are installed with the
flanged edge outward. The maximum diameter of this plug is
located at the outer edge of the flange. The flange on cup-
type plugs flares outward with the largest diameter at the
outer (sealing) edge.

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

The flanged (trailing) edge must be below the chamfered
edge of the bore 10 effectively seal the plugged bore.

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

Expansion-Type

Expansion-type core plugs (Figure 49) are installed with
the flanged edge inward. The maximum diameter of this plug
is located at the base of the flange with the flange flaring
inward.

Tt is imperative to push or drive the plug into the machined
bore using a properly designed teol. Under no circumstances
is the plug to be driven using a tool that contacts the crowned
portion of the plug. This method will expand the plug prior to
installation and may damage the plug and/or plug bore.

When installed the trailing {maximum) diameter must be
below the chamfered edge of the bore to effectively seal the
plugged bore.

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

SEALING
EDGE
BEFORE

g INSTALLATION

CUP TYPE
PLUG

CUP TYPE CORE
PLUG REPLACER TOOL

AT AT AT AT OO
IR I S R S SRS,
R I S SO HAIIAI)

SEALING

EDGE

BEFORE
INSTALLATION

\V

EXPANSION YYPE PLUG

FIG. 49 Typical Core Plugs and Installation Tools

LYY RS PP PSSP S TSI IS SIS S S S0

EXPANSICN TYPE CORE
PLUG REPLACER TGOL

A2N35-B
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FRONT OIL SEAL
Removal
Replacement of the front oil seal is recommended
whenever the cylinder froni cover is removed.
1.Drive out the old seal with a pin punch. Clean the seal
recess in the cylinder front cover.

Installation

1. Coat a ncw seal with grease. Install the seal with Tool
T68P-6700-A (Figurc 50). After instaliation, be sure seal
spring remains in proper position.

Toal - TEEP-6300- A

FIG. 50 Installing Front Oil Seal
CAMSHAFT

The camshaft and related parts are shown in Figure 51.

Removal

i. Removc timing chainand sprockets, following procedure
under Cylinder Front Cover and Timing Chain. Check
timing c¢hain deflection before removal.

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

3. Remove valve rocker arm covers. Back off ali rocker arm
bolts, turn rocker arms sideways, and remove the push
rods in sequence (Figure 41).

4. Remove the valve lifters with a magnet and place them in
a rack in sequence. If the lifters are stuck in bores, use
plier-type Tool (T52T-6300-DJD or 6500-D) to remove
them. Rotate the lifter 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.
De not damage the camshaft bearings.

Refer to Page 1-10 for cleaning and inspection

procedures,

Refer to Page 1-15 for repair procedure.

Installation

1. Oil the camshaft journals and apply Lubriplate or equi-
valent 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. Install timing chain, sprockets, oil slinger and cylinder

front cover as detailed under Cylinder Front Cover and
Timing Chain.

4. Clean the lifters externally. Lubricate the lifters and

lifter bores with heavy oil SE before installing them.
Lubricate the push rod ends with Lubriplate or equiva-
lent. Install the valve lifters and push rods in their origi-
nal positions.,

5. Install intake manifold and carburetor, following the
procedure under Intake Manifold.

BEARINGS

&

FIG. 51 Camshaft and Related Parts

CAMSHAFT-£250

e THRUST PLATE-£269

ete—————T IMING CHAIN AND SPROCKET
6268

. o TWa PIECE
% FUEL PUMF ECCENTRIC—6287

&256

A295%-B
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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. [nstall the hold
down clamp.

7. Apply Lubriplate or equivalent to valve stem tips. Posi-
tion rocker arms over push rods and tighten bolts fol-
lowing the procedure under Valve Rocker Arm [nstalla-
tion. Adjust valve clearance if necessary.

8. Clean the valve rocker arm covers and cylinder head
gasket surfaces. Apply oil-resistant sealer to one side of
the new cover gasketls. Lay the cemented side of gas-
kets in place in the covers.

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

10. Connect the radiatar upper hose.
11. Connect the tuel line to the carburetor.
12. Install the coil and bracket assembly to infake manifold.

3. Install the throttle linkage.

14. Engage engine wiring harness in clips on left cylinder

head and connect all wire terminals. Connect engine
vacuum lines to their original outlets on the fitting at
rear of the intake manifold. Connect PCV va've and
hose to right valve rocker arm cover.

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

16. Place the water pump pulley and drive belts in position.

;

Position the fan assembly to water pump shaft and in-
stall and tighten the attaching screws to specification.

7. Adjust the tension of drive belts to specifications and
tighten attaching screws.

18. Fill and bleed the cooling system. Run engine at fast idle

1

and check for leaks.
9. Adjust the ignition timing and connect distributor vac-
uum line,

20. Check and adjust the carburetor idle speed and mixture

as required after engine temperature has stabilized. Ad-
just transmission linkage, if necessary. Install the air
cleaner and intake duct.

OlL PAN
Removal

L.

Disconnect the battery ground cable.
. Drain the crankcase.

2
3. Remove the oil filter.
4

. Remove the oil panattaching bolts and vemove the pan. It
may be necessary to rotate the crankshaft to provide
clearance between the pan and crankshaft throws or
counterweights.

. Refer to cleaning and inspection procedures. Check the
gasket surface for damage caused by over-tightened
bolts. Straighten the surface as required to restore origi-
nal 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 gn 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 out-
ward in each direction to specifications.

5.
6.

7.

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

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

OIL PUMP
Removal

2.

Remove the oil pan following the procedure under Oil
Pan Removal.

Remove the oil pump mounting bolts and remove the
pump from the cylinder block.

Installation

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

. Install the distributor intermediate shaft in the oil pump

rotor shaft,

Insert the intermediate shaft into the distributor shaft hex
bore. Make certain that the intermediate shaft is properly
seated. Do not force the pump info position if it will not
seat readily, The intermediate shaft hex may be mis-
aligned with distributor shaft. To align, rotate the inter-
mediate shaft until it can be seated. Secure the oil pump
to cylinder block and tighten the screws to specifications.

. Install the oil pan and related parts following procedure

under Oil Pan Installation.

CRANKSHAFT REAR OIL SEAL

A split-lip type crankshaft rear oil seal is provided for

servicing 460 engines. The complete seal is replaced without
removing the crankshaft,

Removal

L.
2.

3.

Remove the oil pan and the otl pump (if required).
Loosen all the main bearing cap bolts. thereby lowering
the crankshaft slightly but not to exceed 1/32 inch.
Remove the rear main bearing ¢ap, and remove the oil
seal from the bearing cap and cylinder block. On the
biock 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 lo remove the seal. Exercise caution to prevent
scratching or damaging the crankshaft seal surfaces,
Remove the oil seal retaining pin from the bearing cap if
50 equipped. The pin is not used with the split-lip seal.

installation -

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 engine oil,
3.

Carefully install the upper seal (cylinder block) into its
groove with undercut side of seal toward the FRONT of
the engine (Figure 52), by rotating it on the seal journal of
the crankshaft until approximately 1/8 inch protrudes
below the parting surface.

Be sure nio rubber has been shaved from the outside dizame-

ter of the seal by the bottom edge of the groove.

4.

5.

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

Install the lower seal in the rear main bearing cap with
undercut side of seal toward the FRONT of the engine
(Figure 52), allowing the seal to protrude approximately
1/8 inch above the parting surface to mate with the upper
seal when the cap is installed.
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SEAL HALVES TO PROTRUDE BEYDNO PARTING FACES
THIS DISTANCE TO ALLOW FOR CAP TO BLOCK ALIGNMERT

REAR FACE OF REAR MAIN
BEARING CAP AND CYLINDER BLOCK

FIG. 52 Installing Crankshaft Rear Oil Seal

6.

Apply a thin coating of cil-resistant sealer to the rear
main bearing cap at the rear of the top mating surface. Do
not apply sealer to the area forward of the side seal groove.
Install the rear main bearing cap. Torque the cap boits to
specifications.

. Install the oil pump and oil pan. Fill the crankcase with

the proper amount and viscosity oil.
. Operate the engine and check for oil leaks.

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 undersize. Undersize bearings
(0.010, 0.020, 0.030 and 0.040 inch), which are not selective
fit, are available for use on crankshaft journals that have
been refinished,

Remaval

1.

W

Drain the crankcase. Remove the oil level dipstick. Re-
move the oil pan and related parts, following the proce-
dure under il Pan Removal.

. Remove the oil pump.

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

securely fastened. Remove the main bearing cap to
which new bearings are to be installed.

. Insert the upper bearing removal tool (Tool 6331) in the

oil hole in the crankshaft (Figure 53).

. Rotate the crankshaft in the direction of engine rotation

to force the bearing out of the block.

. Clean the crankshaft journals. Inspect journals and
thrust faces (thrust bearing) for nicks, burrs or bearing
pickup that would catse premature bearing wear.

Installation
1. Toinstall upper main bearing, place plain end of bearing
over shaft on locking tang side of block and partially
install bearing so Tool 6331 can be inserted in oil hole in
crankshaft. With Tool 6331 in oil .hole, rotate the
crankshalt in the opposite direction of engine rotation
until the bearing seats itself. Remove the tool.

INSTALL SEAL WITH LIP
TOWARDS FRONT OF ENGINE

FROWT OF ENGINE

—-

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

A2639.C

Toal 6331-E [ BEARING INSERT
CRANKSHAFT JOURNAL A2962-A

FIG. 53 Removing or Installing Upper Main Bearing Insert

2. Fit the main bearings as detailed on Page 1-15 under
Fitting Bearings with Plastigage.

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

4. Repeat the procedure for remaining bearings that re-
qgiire replacement.

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

6. Clean rear journal vil seal groove and mating surfaces of
block and rear main.bearing cap.

7. Install the new seal as shown in Figure 53.

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

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

Install the thrust bearing cap with the bolts finger-tight.
Pry the crankshaft forward against the thrust surface of the
upper half of bearing (Figure 54). Hold the crankshaft for-
ward 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,




Basic Engine

1-29

}. PRY CRANKSHAFT
FORWARD AND HOLD

2. PRY CAP REARWARD

®

FIG. 54 Aligning Thrust Bearing

10. Clean the oil pump inlet tube screen. Prime the oil pump
by filling the inlet opening with pil 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.

CONNECTING ROD BEARING

Removal

1. Follow steps | 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 connect-
ing rod and cap are clean. Foreign material under inserts
will distort bearing and cause a fatlure.

4. Clean the crankshaft journal. When replacing standard
bearings with new bearings, it is good practice to fit the
bearing to minimum specified clearance.

Installation

1. Fit connecting rod bearings as detailed on Page 1-13
under Fitting Bearings with Plastigage.

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

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

4. Apply a light coat of engine oil to the journal and bear-
ings. Install the connecting rod cap. Be sure the connect-
ing rod bolt heads are properly seated in the connecting
rod. Tighten the nuts to specifications.

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

6. To complete installation, follow instructions under Main
Bearing Installation. .

Refer to Page 1-11 for cleaning and inspection
procedures.

PISTONS AND CONNECTING RODS
Aemoval

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

3. TORQUE CAP BOLTS
WHILE HOLDING
CRANKSHAET FORWARD

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

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

3. Make sure that all connecting rod caps are marked so
they can be installed in their original positions.

4. Turn the crankshaft until the connrecting rod being re-

moved is down.

Remove the connecting rod nuts and cap.

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

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

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

s

Installation

1. If new piston rings are to be instalied, remove the cylin-
der wall glaze. Follow instructions as detailed on Page
1-16,

2. Oil the piston rings, pistons and cylinder walls with light
engine oil. Be sure to install pistons in the same cylinders
from which they were removed or to which they were
fitted. Connecting rods and bearing caps are numbered
from 1 to 4 in the right bank, and 5 to 8 in the left bank,
beginning at the front of 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 cylinder to another,
new bearings should be fitted and the connecting rod
should be nambered te correspond with the new cylinder
number,

3. Make sure that ring gaps are properly spaced around
circumference of piston (Figure 55).

4. Install piston ring compressor on pistor and push in
with hammer handle until it is slightly below top of
cylinder (Figure 56). Be sure to guide connecting rods
while tapping them into position to avoid damaging
crankshaft journals. Install piston with indentation notch
in piston head toward front of engine.
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OIL RING SPACER

QIL RING QIL RING
SEGMENT SEGMENT

150°
sl

Plii GORE

pIsToN &

COMPRESSION RING | COMPRESSION RING
AZ811-A

FRONT OF ENGINE

FIG. 65 Piston Ring Spacing

FIG. 56 Installing Piston Assy.

5.

6.

10.

11.

14.
15.
16.

17,

Check clearance of each bearing, following procedure
under Fitting Connecting Rod Bearings.
After the bearings have been fitted, apply a light coat of
engine oii to the journals and bearings.

. Turn the ¢rankshaft throw to the bottom of the stroke.

Push the piston all the way down until the connecting
rod bearing seats on the crankshaft journal,

. Instafl the connecting rod cap. Be sure connecting rod

bolt heads are properly seated in the connecting rod.
Tighten the nuts to specifications,

. After the piston and connecting rod assemblies have

been installed, 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 filling the inlet port with engine oil
and rotating the pump shaft to distribute oif within the
housing. Install the oil pump. Install the oil pan, follow-
ing the procedure under Qil Pan Instaflation.

. Install the cylinder heads, following mslrucuons under

Cylinder Head Installation.

. Install the intake manifold, following instructions under

Intake Manifold Instaitation.

Fill and bleed the cooling system. Fill the crankcase to
the correct level with the specified engine oil.

Start the engine and adjust the ignition tlmlng Connect
the distributor vacuum line.

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

Install the air cleaner.

CRANKSHAFT

To perform the following operation, it is necessary to
instail the engine on a work stand.
The crankshaft and related parts are shown in brgure 57.

Removal

1. Disconnect the wires from the spark plugs. Remaove the
spark plugs to allow easy rotation of crankshaft.

2. Remove the fuel pump and the oil filter. Stide water pump
by-pass hose clamp toward the water pump.

3. Remove the crankshaft pulley from the vibration
damper.

4. Remove the cap screw and washer from the end of the
crankshaft. Install a puller on the crankshaft vibration
damper (Figure 47) and remove damper Remove Wood-
ruff key.

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

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

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

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

8. Remove the main bearing caps.

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

Refer to Page 1-11 for cieaning and inspection proce-
dures, Clean the crankshaft damper.

Installation

I. Remove the rear journat oil seal from the block and rear

main bearing cap.

. 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 re-
finished to a definite undersize, install the correct un-
dersize bearing. Be sure that bearing inserts and bearing
hores 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.

6. Install lower main bearing inserts in bearing caps.

7. Clean the rear journal oil seal grooves and mating sur-
faces of the block and rear main bearing cap.

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

9. Carefully lower the crankshaft into place. Be careful not
to damage hearing surfaces.

10. Check the clearance of each main bearing.

11. 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 bear-
ing cap (No 3 bearing). Be sure that main bearing caps
are installed in orginal locations. Tighten the bearing cap
bolts to specifications.

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

13. Pry the crankshaft forward against thrust surface of
upper half of bearing (Figure 54).

12
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MAIN BEARING INSERTS REAR BEARIMG FLYWHEE L-4375

CAP JOURNAL
SEAL ~6701

6333

* REAR BEARING
CAP JOURNAL
SEAL-6701

CRAMKSHAFT~63U3\\

CRAMKSHAFT
SPROCKET-6306

PULLEY-6312

OIL SLINGER~6310

SLEEVE-5359

MAIN BEARING CAPS

o

A2970-0

FIG. 57 Crankshaft and Related Paris

14. Hold crankshaft forward and pry thrust bearing cap to CAMSHAFT BEARINGS

rear. This aligns thrust surfaces of both halves of Camshaft bearings are available pre-finished to size for

bearing. m ;
. . standard and und e journal diameters.
15. Retain forward pressure on the crankshaft. Tighten cap ndersize journal diameters

bolts to specifications.

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

i7. Check the crankshaft end play.

18, Install new bearing inserts in the connecting rods and
caps. Check the clearance of each bearing.

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

Remaoval

1. Withengine removed and placed in a work stand, remove
the camshaft, flywheel. and crankshaft, following the
appropriate procedures in this part, Push pistons to top of
cylinders.

bearings. , -
20. Turn the crankshaft throw to the bottom of its stroke, . 2+ Remove the camshaft rear bearing bore plug. Remove
Push the piston all the way down until the rod bearing camshaft bearings (Figure 58).

seats on the crankshaft journal.
21. Install the connecting rod cap. Be sure that connecting
rod bolt heads are properly seated in connecting rod.

Tighten nuts to specifications. Installation
22, After piston and connecting rod assemblies have been 1. Select the proper size expanding collet and back-up nut
installed, check side clearance between connecting rods and assemble on expanding mandrel. With the expanding
on each connecting rod crankshaft journal collet collapsed, install the collet in the camshaft bearing
23. Install timing chain and sprockets, oil slinger, cylinder and tighten back-up nut on expanding mandrel until col-
front cover, and crankshaft damper as detailed in Cylin- let fits camshaft bearing. '
der Front Cover and Timing Chain Instaltation. 2. Assemble the puller screw and extension (if necessary)
24. Install the engine rear cover plate. Coat flywheel attach- as shown in Figure 58 and install on expanding mandrel.
ing bolt threads with oil-resistant sealer. Position Wrap a cloth around threads of the puller screw to pro-
flywheel on crankshaft flange. Install and tighten the tect the front bearing or journal. Tighten pulling nut
bolts to specifications. against the thrust bearing and pulling plate to remove
25, Clean the oil pan, oil pump and oil pump screen, Prime camshaft beaning. Hold a wrench on the end of puller
the oil pump by filling inlet port with engine oil and screw to prevent it from turning.
rotating pump shaft to distribute o0il within housing. 3. Repeat the procedure for each bearing. To remove the
. Install oil pump and cil pan by following procedures front bearing, install puller screw from rear of ¢ylinder
under Oil Pan and Qil Pump Installation. block.
26. Install the oil fitter and fuel pump. and connect the fuel 4, Position new bearings at bearing bores, and press in place
lines. with the tool shown in Figure 58. Be sure to center the

27. Install the spark plugs and connect the spark plug wires. pulling plate and puller screw to avoid bearing damage.
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THRUST BEARING

EXPANDING MANDREL

DETAIL-1,-2 or -3
EXPANDING COLLET

DETAIL-1,-Zor -3
BACK-UP NUT

DETAIL-§

PULLING NUT

DETAIL.5:

PULLER SCREW
DETAIL-4

PULLING PLATE

FIG. 58 Replacing Camshaft Bearing
Failure to use correct expanding collet can cause severe
bearing damage. Align oil holes in bearings with oil holes
in cylinder block before pressing them into block. Be
sure front bearing is installed specified distance below
front face of cylinder block (Figure 39).

5. Inmstall core plug. .

6. Install the camshaft, crankshaft, flywheel and related
parts, following appropriate procedures in this part, ex-
cept do not check connecting rod and main bearing
clearances.

FIG. 59 Measuring Depth of Camsh'aft Fro-nt Bearing

OIL FILTER
Removal
The oil filter assembly is shown in Figure 60.

DETAIL-6cr -7
PULLER SCREW EXTENSION |

CAMSHAFT BEARING {LOOSE)

Tool -T45L.6250.A

A2B13-A

1. Place a drip pan under the filter. Unscrew the filter from
the adapter fitting and clean the adapter recess. Clean the
oil filter gasket 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 to
correct the leakage. Check the oil level and fill the crank-
case to the correct level.

FILTER ELEMENT
6731

ADAPTER FITTING
5890 A3704.B

FIG. 60 Qil Filter

DISASSEMBLY AND ASSEMBLY

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

VALVE LIFTER

Each lifter is a matched assembly. If parts of one are
intermixed with those of another, improper valve operation
may result. Disassemble and assemble each lifter separate-
ly. Valve lifters should be tested after assembly as described

on Page 1-06. Keep the lifter assemblies in proper sequence
so they can be installed in their original bores.

Disassembly )
Hydraulic valve lifter assembly is shown in Figure 61.

1. Gralsp the lock ring with needle nose pliers to release it
frqrn the groove. It may be necessary to depress the
plunger to fully release lock ring. .
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PUSH AOD SOCKET
METERING VALVE

CHECK VALVE

CHECK VALVE SPRING
J FLUNGER SPRING

LOCK RING

PLUNGER

CHECK VALVE
RETAINER

A28G7-B

FIG. 61 Hydraulic Valve Lifters

2. Remove the push rod cup, metering valve (disc), plunger
and spring.

3. Remove the plunger assembly and the plunger spring.
Carefully remove the plunger spring, check valve re-
tainer spring, check valve retainer and check valve disc
from the plunger.

Refer to Page 1-10 for cleaning and inspection
procedures.

Assembly

1. Place the plunger upside down on a clean work bench.

2. Place the check valve (disc or ball check) in position over
the oil hole on the bottom of the plunger. Set the check
valve spring on top of the check valve (disc or ball
check).

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

4. Place the plunger spring and the plunger (open end up)

into lifter body,
5. Position the metering valve (disc) in the plunger, and
place push rod seat in the plunger.
6. Depress the plunger and position the closed end of lock
ring in the groove of the lifter body. With the plunger still
depressed, position the open ends of lock ring in the
groove, Release the plunger, and then depress it again to
fully seat the lock ring. .
Use a hydraulic valve lifter leak-down tester to fill the
lifter with test fluid.

CYLINDER HEAD

Disassembly

1. With cylinder head removed from engine, remove rocker
arm bolts, cil deflectors, fulcrum seats, and rocker arms.
Remove exhaust manifolds and spark plugs.

2. Clean carbon from combustion chambers before remov-
ing valves.

3. Compress valve springs (Figure 62). Remove spring re-
tainer locks and release springs. Remove retainers,
springs, stem seals, and valves. Discard stem seals.
Clean and inspect cylinder head(s} and related compo-

nents, using pertinent procedures in this section.

Refer to Page 1-14 for repair procedires for cylinder
heads and valves.

bl

Assembly

Lubricate all valves, valve stems and valve guides with
heavy oil SE. The valve tips are to have Lubriplate or
equivalent applied. The lubricant is to be applied before
installation.

VALVE SFRING
COMPRESSOR

A J145-A

FIG. 62 Compressing Valve Spring-On Banch

1. Instail 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 (Figure 62) and install retainer locks.

3. With dividers, measure assembled height of valve spring
from surface of spring pad on cylinder head to underside
of spring retainer (Figure 63). Check dividers with accu-
rate scale. If assembled height exceeds specifications,
install spacer(s) below spring to reduce height to recom-
mended dimension. Reducing assembled height below
specifications can cause spring breakage and rapid wear of
cam lobe.

4. Coat the fulcrum seats and sockets with Lubriplate.
Make certain that the rocker arm bolts are in a service-
able condition before installing them. Install rocker
arms, fulcrum seats, oil deflectors and bolts as detailed
under Valve Rocker Arm Installation.

5. Install exhaust manifolds and spark plugs.

PISTON AND CONNECTING ROD
Disassembly

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

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

3. Using an arbor press and the tool shown in Figure 64,
press the piston pin from the piston and connecting rod.
Remove the piston rings.

Refer to Page 1-11 for cleaning and inspection
procedures.
Refer to Page 1-15 for repair procedures.

URFACE OF
SPRING PAD

G AI4LA S

FiG. 83 Measuring Valve Spring Assembled Height
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Driver
Dateil A-7

INSERT TAFPERED
PILOT IN PISTON
PiN FOR PIHN REMOVAL

INSERT THIS END
IN PISTON HOLE
FORINSTALLATION

Reversible
Locater
Dretail_A-6

Adaptar Detail A-2

Yool _TE5L.6135-C
Cup Detail A-]

A 2947-B

FIG. 64 Removing or Installing Piston Pin

Assembly

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

1. Apply alight coat of engine oil to all parts. Assembie the
piston to the connecting raod with the cylinder number
side of the connecting rod and indentation notch in piston
positioned as shown in Figure 65.

RIGHT BANK LEFT BANK

NOTCH TOWARD
FRONT OF ENGINE

NUMBERED SIDE OF ROD AZ975-C

FIG. 85 Correct Piston and Rod Position

2. Start the pisten pin in the piston and the connecting rod.
Uising an arbor press, press the piston pin through the

piston and connecting rod until the end of pin is /16 inch -

to 1/8 inch below chamfer of the pin hore 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 package and install the piston rings.

; Check the ring side clearance of comprewon rings with a

feeler gauge inserted between the ring and the lower land.

Feelér gauge should slide freely around the ring circum-
feren}ce without binding. Any wear will form a step at the
inner portion of the tower land. If the lower lands have

high,steps, replace the piston.

. Be sure the bearing inserts and bearing bore in the con-

nectmg rod and cap are clean. Foreign material under the
mserts will distort the bearing and cause failure, Install
bearmg inserts in connecting rod and cap with tangs
ﬁttmg in slots provided.

CIL PUMP
Disasslembly

L.
2.

3.

Remove the four screws and washers securing the oil
pump cover to the oil pump.

Remove the oil pump outer rotor and rotor shaft assem-
bly from the oil pump housing.

Remove the cotter pin that secures the relief valve plugin
the bil pump housing. To remove the plug, drill a small
holeI and insert a self-tapping screw in the relief valve
p]ug Use pliers to remove plug from oil pump housing
{Flgure 66). Use care to prevent the loss of the relief valve

spring.

. Remove the spring and relief valve from the oil pump

hou':sing.
Refer to Page 1-13 for cleaning and inspection

!
procedures.

Assembly

lnst‘all the relief valve, spring and the rchef valve plug in

the il pump housing. Press the plug inward until it seats;
then. install the cotter pin.

. Tnstall the outer rotor and rotor shaft in the housing. Be

sure that the identification mark on the outer rotor is on the
sam‘e side as the identification mark on the inner rotor,

These parts are matched sets and should only be replaced
as an assembly. Fill the housing with engme oil for priming

purposes.

A2969-A

FIG. 6§ Removing Qil Pump Relief Vaive Plug

CYLINDER ASSEMBLY
Disassembly

1.

Mount the old engine in a work stand and remove all the

pallts not furnished with the new cylinder assembly, fol-
lm:ving the procedures given under Removal and
lnstal]atmn

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

. Remove the old cylinder assembly from the work stand.
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! Assembly

1.

2,

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

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

. Transfer ail serviceable parts removed from the old cy-

linder assembly, following the procedures given under
Removal and Installation.

. Check all assembly clearances and correct as necessary.

CYLINDER BLOCK

Before replacing a cylinder block, determine if it is re-

pairable. If so, make the necessary repairs, following the

procedures given of Page 1-16.

Disassembly

1.

Mount the old engine in a work stand and completely
disassemble it, following the procedures given under
Removal and Installation.

. Remember to ridge-ream the cylinder bores before re-

moving piston assemblies.

. Remove the cylinder head locating dowels and the block

drain plugs.

Assembiy

1.

2

. Check all assembly clearances and correct as necessary.

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

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

. Transfer all serviceable parts removed from the old cy-

linder block, following the procedures given under Re-
maoval and Installation.
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IDENTIFICATION PART NUMBER PREFIX

The distributor identification number is stamped on the
distibutor housing. The basic part number for distributors
is 12127. To procure replacement parts, it is necessary to
know the part number prefix and suffix (Figure 1),

Always refer to the Parts Catalog for parts usage and
interchangeability before replacing a distributor or a com-
ponent part for a distributor.

PART MUMBER SUFFIX

ol
= s

DATE CODE MANUFACTURER

B4OT. A
FiG. 1 Distributor Identification

DESCRIPTION AND OPERATION

The 460 engines use a conventional ignition system.

The direction of distributor rotation is counterclockwise
as viewed from the top of the distributor (on Marine reverse
rotating engines, the distributor rotation is clockwise).

The spark plug wires are inserted in the distributor cap in
the firing order of the engine, 1-5-4-2-6-3-7-8. (Marine en-
gines are either standard rotation, 1-5-4-2-6-3-7-8 or reverse
rotation, 1-8-7-3-6-2-4-5) Number one socket is identified
by the number one on the cap. The cylinders are numbered
from front to rear — right bank, !-2-3-4, left bank, 5-6-7-8.

The distributor used on the 460 Industrial engines is the
dual advance type (Figure 2) with two independently oper-
ated spark advance systems. (Marine and Irrigation engines
use a Prestolite distributor which is covered later in this
section,

use a Prestolite distributor which is covered later in this
section.

A vacuum operated spark advance control diaphragm is
located on the side of the distributor base. A centrifugal
advance mechanism is located beneath the stationary sub-
plate assembly.

The diaphragm is connected to the movable breaker
plate by a link. An increase in vacuum will move the dia-
phragm against the advance diaphragm spring tension, caus-
ing the movable breaker plate to pivot opposite the dis-
tributor rotation. Thus, ignition timing is advanced. and this
is calculated to occur during normal load operation, but not
during deceleration or idle.
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LUBRICATING WICK
CAM ASSEMBLY

ADVANCE ADJUSTING BRACKET

WEIGHT SPRING

WEIGHT ADVANCE

CAM PLATE

CONTROL SLOT STOP PLATE

HYPALON COVER
NOT USED ON ALL

DISTRIBUTOR SHAFT DISTRIBUTORS

FIG. 2 Dual Advance Distributor
CIRCUIT OPERATION

The ignition system consists of a primary (low voltage)
and a secondary (high voltage) circuit (Figure 3).
The primary consists of the:
. Battery,
Ignition switch.
. Primary circuit resistor.
. Primary windings of the ignition coil.
Breaker points.
Condenser,
The secondary circuit consists of the:
. Secondary windings of the ignition coil.
. Distributor rotor.
. Distributor cap.
. High tension (spark plug) wires.
. Spark plugs.

When the breaker points are closed, current flows from
the battery through the ignition switch to the primary wind-
ings in the coil, then to ground through the closed breaker
points. When the breaker points open, the magnetic field
built up in the primary windings of the coil moves through
the secondary windings of the coil, producing high voltage.
High voltage is produced each time the breaker points open.
The high voltage flows through the coil high tension lead to
the distributor cap where the rotor distributes it to one of the
spark plug terminals in the distributor cap. This process is
repeated for every power stroke of the engine.

[ SR OV

COIL HIGH TENSION

MOVABLE BREAKER PLATE

AETURN SPRING
WEIGHT SPRING

ADJUSTING BRACKET

DISTRIBUTOR CAP

WIRE TERMINAL

ROTCA

CAM ASSEMBLY

DIAPHRAGM

STATIONARY

DIAPHRAGM SUB-PLATE
VAGUUM ADVANGE LEvER
ADJUSTMENT .
B3393-A
IGNITION  STARY TERMINAL CONNECTOR
SPARK PLUG

PRIMARY RESISTANCE WIRE

5
f IGNITION
SWITCH

BATTERY

d

QUICK
DISCONNECT

DISTRIBUTOR

= PRIMARY CIRCUIT
asnane SECONDARY CIRCUIT

83400-C
CONVENTIONAL

FIG. 3 Typical Ignition System Circuits

DIAGNOSIS AND TESTING

Ignition systems troubles are caused by a failure in the
primary and/or the secondary circuit; incorrect ignition tim-
ing; orincorrect distributor advance. Circuit failures may be
caused by shorts, corroded or dirty terminals, loose connec-
tions, defective wire insulation, cracked distributor cap or
rotor, defective distributor points, fouled spark plugs, or by
improper dwell angle.

If engine starting or operating trouble is atiributed (o the
ignition system, start the engine and verify the complaint.
On engines that will not start, be sure there is gasoline in the
fuel tank and that fuel is reaching the carburetor. Then
locate the ignition system problem by an oscilloscope test or
by a spark intensity test.

SPARK INTENSITY TESTS

Trouble Isolation

1. Connectan auxiliary starter switchin the starting circuit.

2. Remove the coil high tension lead from the distributor
cap.

3. Turn on the ignition switch.

4. While heolding the high tension lead approximately 3/16
inch from the cylinder head or any other good ground,
crank the engine with an auxiliury starter switch.

If the spark is good, the trouble lies in the secondary
circuit.
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If there is no spark or a weak spark, the trouble is in the
primary circuit. coil fo distributor high tension lead. or the
coil.

Primary Circuit

A breakdown or energy i0ss in the primary circuit can be
caused by: defective primary wiring, or loose or corroded
terminals; burned, shorted, sticking or improperly adjusted
breaker points; an open or shorted coil; or condenser.

A complete test of the primary circuit consists of check-
ing the circuit from the coil to ground. and the starting
ignition circuit.

Excessive voltage drop in the primary circuit will reduce
the secondary output of the ignition coil, resulting in hard
starting and poor performance.

To isolate a trouble in the primary circuit, use a voltme-
ter and perform the following tests: Battery to Coil, Starting
lgnition Circuit, Coil to Ground, or Breaker Points.

Secondary Circuit

A breakdown or energy loss in the secondary circuit can
be caused by: fouled or improperly adjusted spark plugs:
defective high tension wiring or high tension leakage across
the coil, distributor cap or rotor resulling from an accumula-
tion of dirt,

To check the spark intensity at the spark plugs, thereby
isolating an ignition problem to a particular cylinder, pro-
ceed as follows:

1. Disconnecta spark plug wire. Check the spark intensity of
one wire at a time.

2. Install a terminal adapter in the terminal of the wire to be
checked. Hold the adapter approximately 3/16 inch from
the exhaust manifold and crank the engine, using an
auxiliary starter switch. The spark should jump the gap
regularly.

3. If the spark intensity of all the wires is satisfactory, the
coil, condenser, rotor, distributor cap and the secondary
wires are probably satisfactory.

If the spark is good at only some wires, check the resis-
tance of those particular leads.

If the spark is equal at all wires, but weak or intermittent.
check the coil, distributor cap and the coil to distributor high
tension wire. The wire should be clean and bright on the
conducting ends. and on the coil tower and distributor sock-
ets. The wire should fit snugly and be bottomed in the
sockets,

IGNITION SYSTEM TESTS
Battery to Coll Volimeter Test

1. Connect the voltmeter leads as shown in Figure 4.
2. Connect a jumper wire to the distributor terminal of the
coil and to a good ground on the distributor housing.
. Turn the accessories off.
4. Turn the ignition switch on.
5. If the voltmeter reading is between 4.5 and 6.9 volts, the
primary circuit from the battery to the coil is satisfactory,
6. If the voltmeter reading is greater than 6.9 volts, check
the following:
¢ The battery and cables for loose connections or
COrrosion
® The resistance wire for damage .
® The primary insulation, broken strands, and loose or
corroded terminals
# The starter-relay-to-ignition switch for damage
If the voltmeter reading is less than 4.5 volts, the ignition
resistor should be repiaced.

L)
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FiG. 4 Battery-to-Coil and Starting Ignition Gircuit Test

Starting Ignition Circuit Voltmeter Test

1. Connect the voltmeter keads as shown in Figure 4.

2. Discennect and ground the coil to distributor high ten-
ston lead at the distributor.

3. With the ignition swiich off, ¢rank the engine with an
auxiliary starter switch while observing the voltage drop.

4. If the voltage drop is 0.4 volt or less, the starting ignition
circuit is satisfactory.

5. If the voltage drop is greater than 0.4 volt, clean and
tighten the terminals in the circuit or replace the wiring as
necessary.

Coil to Ground Voltmeter Test

Connect the voltmeter leads as shown in Figure 3.
Close the breaker points.
Turn all lights and accessories off.
> Turn the ignition switch on.
. If the voltmeter reading ts 0.25 volt or less, the primary
circuil from coil to ground is satisfactory.
6. If the voltmeter reading is greater than 0.25 volt, test the
voltage drop between each of the following:
¢ The coil and the breaker point connections of the coil
to distributor primary wire
¢ The movabie breaker point and the breaker plate
# The breaker plate and the distributor housing
# The distributor housing and engine ground.
7. Turn the ignition switch off. Disconnect the voltmeter
leads. .

Breaker Points Check

Clean apd inspect the breaker points by following the
procedure under Cleaning and I[nspection, page 2-10.

The breaker point dwell can be checked with a dis-
tribwtor tester or a dwell meter by following the procedure
under Distributor Tests.

The breaker point resistance can be checked with a
distributor tester by following the procedure under Dis-
tributor Tests on page 2-05.
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FIG. 5 Coil-to-Ground Test

Coil Test

Check the coi! on a coil tester following the manufac-
turer’s instructions. Check for ohms resistance both pri-
mary and secondary. Also check the amperage draw both
with the engine idling and stopped. These checks should all
fall within specifications. ~

Secondary {High Tension} Wires Resistance Test
The secondary wires include the wires connecting the

distributor cap to the spark plugs and the wire connecting

the center terminal of the distributor cap to the center termi-
nal of the ignition coil.

These wires are the radio resistance-type which filter out
the high frequency electrical impulses that are the source of
ignition noise interference. The resistance of each wire
should not exceed 5000 ohms per inch. When checking the
resistance of the wires or setting ignition timing, do not
puncture the wires with a probe. The probe may cause a
separation in the conductor.

When removing the wires from the spark plugs, grasp
and twist the moulded cap, then pull the cap off the spark
plug by hand only. Do not pull on the wire because the wire
cennection inside the ¢ap may become separated or the
insulator may be damaged. :

To check the spark intensity at the spark plugs, proceed
as follows:

1. Disconnect a spark plug wire. Check the spark intensity of

" one wire at a time,

2. Install a terminal adapter in the terminal of the wire to be
checked. Hold the adapter approximately 3/16 inch from
the exhaust manifold and crank the engine, using an
auxiliary starter switch. The spark should jump the gap
regularly,

* 3. If the spark intensity of all the wires is satisfactory, the
coil, condenser, rotor, distributor cap and the secondary
wires are probably satisfactory,

If the spark is good at only some wires, check the resis-
tance of those particular leads.

If the spark is equal at all wires, but weak or intermittent,
check the coil, distributor cap and the coil to distributor
secondary (high tension) wires.

Spark Plug Test

Inspect, clean, file the electrodes and gap the plugs.
After the proper gap is obtained, check the plugs on a testing
machine. Compare the sparking efficiency of the cleaned
and gapped plug with a new plug. Replace the plug if it fails
to meet 70 percent of the new plug performance.

DISTRIBUTOR TESTS — ON VEHICLE
TEST CONNECTIONS

|. Disconnect the distributor primary wire at the coil. Con-
nect a short jumper wire to the DIST terminal of the coil
and the distributor primary wire: Connect the red lead to
the jumper wire.

2. Connect the black lead to a good ground on the engine.

Dwell Angle Check.

1. Disconnect and plug the distributor vacuum line. Con-

nect the tester.

2. Turn the test control knob to the set position.

3. Adjust the set control knob until the needle on the dwell
meter lines up with the set line.

. Start the engine and let it idle.

. Turn the test control knab to the 8 CYL pasition.

. Read the dwell angle on the dwell meter and compare the
reading to specifications.

. Turn off the engine.

. If the dwell angle was below the specified amount, the
breaker point gap is too wide. If the dwell angle was
above the specified amount, the breaker point gap is too
close.

If the dwell is to specifications, turn the test selector
knob to the OFF position and disconnect the tester leads and
jumper wire; then connect the distributor vacuum line.

= WL N
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Dwell Angle Adjustment

If the dwell angle is not within specifications, proceed as
follows: .
1. Remove the coil high tension lead from the distributor

and ground it. :

2. Remove the distributor cap and place it out of the way.
Remove the rator.

3. Connect an auxiliary starter switch in the circuit,

4. Loosen the breaker point assembly retaining screw near
the breaker point contacts.

5. With the ignition on, crank the engine with an auxiliary
starter switch and adjust the gap to specifications.

6. Release the auxiliary starter switch and tighten the
breaker point attaching screw.

7. Since the adjustment may have changed when the attach-
ing screw was tightened, crank the engine again with the
auxiliary starter switch and check the dwell. When the
dwell is properly adjusted, remove the jumper wire, aux-
iliary starter switch and tester leads and install the rotor,

-distributor cap, coil high tension lead and starter relay
wires. Connect the distributor vacuum line.

DISTRIBUTOR TESTS — OFF VEHICLE
Distributor Shaft End Play

If the shaft end play is not to specifications, check the
location of the collar on the distributor shaft.

1. Remove the distributor from the engine.

2. Place the distributor in the holding tool and clamp itin a
vise.

3. Push the distributor shaft downward as far as it will go,
and check the end play with a feeler gauge placed be-
tween the collar and the distributor base. The end play
should be within the specified limits. If the shaft end play
is not to specifications, check the location of the dis-
tributor shaft collar.
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General Principles for Testing
The following instructions indicate the general principles

to be followed for testing the distributor on a tester. The

method of testing, however, may vary for machines of dif-
ferent manufacture. For specific instructions refer to the
equipment manufacturer’s handbook.

1. Mount the distributor on the tester. Check thai the dis-
tributor is free to rotate.

2. Make the necessary electrical connections and zero the
instrument if required,

3. Tighten the drive chuck to the distributor drive shaft
securely.

4. Rotate the drive chuck by hand to make sure the dis-
tributor shaft turns freely and then tighten the locking
screw on the distributor support arm.

5. Connect the Synchograph test lead to the primary [ead
wire of the distributor.

Breaker Point Resistance

l. Turn the test selector to the position for checking
resistance.

2. Rotate the chuck by hand until the distributor breaker
contacts are closed.

3. The pointer on the cam angle meter should read in the OK
zone of the meter scale. 1f the meter pointer does not fall
in the OK zone, there is excessive resistance cansed by a
faulty contact across the distributor points, a damaged
primary lead. or a poorly grounded base plate. A faulty
contact across the distributor points indicates improper
spring or burned or pitted points.

Insulation and Leakage

1. Turnthe test selector to the cam angle position and rotate
the chuck by hand until the distributor breaker contacts
are open.

2. The cam angle meter should show a zero reading. If a
zero reading is not obtained, a short circuit to ground
exists.

A short could be caused by poor primary wire insulation.

a shorted condenser or a short between the breaker arm and

breaker plate.

Mechanical Operation

1. Manually check the advance mechanism by turning the
votor in the direction of distributor rotation and then
releasing it. The rotor will return to its original position if
the mechanism has freedom of movement and the springs
are in good condition.

2. Make the necessary connections for the stroboscopic
timing light or sparking protractor. (Refer to equipment
-manufacturer’s handbook).

3. Adjust the speed control to vary the distributor speed
between 400 and 4000 engine rpm. or at the maximum
speed of the engine on which the distributor is used.
Erratic or faint flashes of light preceding the regular
flashes as the speed of rotation is increased can be due to
weak breaker arm spring tension or binding of the
breaker arm on the pivot pin.

4. Operate the distributor at approximately 2500 engine rpm
and move the protractor scale so that the zero degree
mark on the scale is opposite one of the neon flashes. The
balance of ali the flashes should come within | 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 distributtor shaft
or a bent distributor shaft.

Breaker Plate Wear

A worn breaker plate on the distributor will usually
cause the breaker point gap and contact dwell to be erratic as
engine speed and load conditions are varied.

Adjust the test set to 0 degree advance, Oinches vacuum,
and 1000 rpm. Adjust the dwell angle to 26 degrees. Apply
vacuum to the distributor diaphragm and increase it very
slowly while observing the indicated dwell angle. The
maximum dwell angle variation should not exceed 4 degrees
when going from zero to maximum vacuum at constant rpm.
If the dwell angle variation exceeds this limit, there is exces-
sive wear.

Distributor Spark Advance Test

The spark advance is checked to determine if the ignition
timing advances in proper relation to engine speed and load.
1. Check the contact dwell. if the contact dwell is not within

specifications, adjust the breaker points.

2. Check the breaker arm spring tension and adjust it or
replace the points as necessary.

The dual advance distributor has two independently op-
erated spark advance systems. Each system is adjusted
separately. Adjust the centrifuga} advance before adjusting
the vacuum advance.

ADJUSTMENTS
(INDUSTRIAL ENGINES)

Accurate ignition system adjustments are of great impor-
tance in the proper operation and performance of the engine.

After any adjustment of ignition timing and distributor
point dwell, check the distributor automatic advance for
proper operation,

Carburetor fuel mixture and idle speed adjustments
should be checked after making ignition system adjust-
ments. The crankcase ventilation system and vacuum sys-
temn must also be in good operating condition.

IGNITION TIMING
TIMING MARK LOCATIONS

Each time the distributor points are replaced or adjusted,
the ignition timing should be checked and adjusted as neces-
sary. Proper adjustment of the ignition timing must be main-
tained to provide maximum engine power output and best
possible fue] economy.

The timing marks are their locations and are illustrated in
Figure 6.

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:
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FIG. 8 Engine Timing and Gylinder Firing Order — Typical — Industrial and Irrigation Engines

Initial tgnition Timing

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

2. Disconnect the vacuum line and plug the disconnected
vacuum line.

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

4. Start the engine and reduce the idle speed to 604 rpm to
be sure that the centrifugal advance is not operating.
Adjust the intial ignition timing to specifications by rotat-
ing the distributor in the proper direction.

5. Check the centrifugal advance for proper operation by
starting the engine and accelerating it to approximately
2000 rpm. If the ignition timing advances, the centrifugal
advance mechanism is functioning properly, Note the
engine speed when the advance begins and the amount of
total advance. Stop the engine.

6. Unplug the vacuum line and connect it to the distributor
vacuum advance unit. Start the engine and accelerate it
to approximately 2000 rpm. Note the engine speed when
the advance begins and the total amount of advance.
Advance of the ignition timing should begin sooner and

advance farther than when checking the centrifugal advance

alone. Stop the engine,

7. If the vacuum advance is not functioning properly, re-
move the distributor and check it on a distributor tester.
Replace the diaphragm unit if the vacuum portion is out
of calibration,

DUAL-ADVANCE DISTRIBUTOR

Adjust the centrifugal advance before adjusting the vac-
uum advance.

Centrifugal Advance

1. Operate the distributor in the direction of rotation and
adjust the speed to the initial rpm setting listed in the
specifications. Move the protractor scale so that one of
the flashes lines up with the zero degree mark.

2. Slowly increase the rpm to the setting specified for the
first advance reading listed in the specifications.

If the correct advance is not indicated at this rpm, stop
the distributor and bend one spring adjustment bracket to
change its tension (Figure 7). Bend the adjustment bracket
away from the distributor shaft to decrease advance (in-

crease spring tension) and toward the shaft to increase ad-

vance (decrease spring tension). After the adjustment is

made, identify the bracket so as not to repeat the adjustment
oa the same spring.

3. After an adjustment has been made to one spring, check
the minimum advance point again.

4. Operate the distributor at the specified rpm to give an
advance just below the maximum. If this advance is not
to specifications, stop the distributor and bend the other
spring bracket to obtain the correct advance.

5. Check the advance at all rpm settings listed in the specifi-
cations. Operate the distributor both up and down the
prit iange.

SCREWDRIVER
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FIG. 7 Centrifugai Advance Adjustment

Vacuum Advance

. Connect the test set vacuum line to the fitting on the
diaphragm.

2. Set the test set to 0 degree advance. 0 vacuum, and at
1000 rpm.

3. Check the advunce at the first vacuum setting given in the
specifications.
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4. If the advance is incorrect and adjustment is required,
disconnect the vacuum line and insert a 1/8 inch socket
head wrench int the end of the diaphragm (Figure 8). Turn
the wrench clockwise to increase the vacuum advance or
counterciockwise to decrease it.
moval of a washer will increase advance.

5. After one vacuum setting has been adjusted, the others
shotild be checked. Do not change the original rpm set-
ting when going to a different vacuum setting. If the other
settings are not within limits. there is incorrect spring
tension, leakage in the vacuum chamber and/or line, or
the wrong fiber stop has been installed in the vacuum
chamber of the diaphragm housing.

To check the diaphragm for leakage:

Remove the vacuum line from the distributor. Adjust the
vacuum pressure of a distributor tester to ils maximum
position. Hold your hand over the end of the tester’s vac-
uum hose and note the maximum reading obtained. Do not
exceed 25 inches Hg.

If the maximum reading is 25 inches Hg or less, connect
the tester’s vacuum line to the vacuum fitting on the dia-
phragm to be tested without changing any of the adjust-
ments. The maximum gauge reading should not be less than
it was above. Ifitis less, the diaphragm is leaking and should
be replaced.

BREAKER POINTS AND/OR CONDENSER

Breaker Point Alignment

The breaker points must be accurately aligned and
stroke squarely to assure normal breaker point life. Mis-
alignment of these breaker point surfaces can cause prema-
ture wear, overheating and pitting.

1. Turn the cam so that the breaker points-are closed, then

check the alignment of the points (Figure 9).

CONTACT
AREA
CENTERED

CORRECT

ALIGNMENT

CONTACT

| AREA NOT

| CENTERED
MISALIGNMENT

OF CENTERS

CONTACT

AREA NOT

" CENTERED
MISALIGNMENT
OF POINT FACES

B1019-A
FIG. 9 Checking Breaker Point Alignment

If the distributor is on the engine, close the points by
proceeding as follows: :
1. With the ignition switch off, crank the engine by using an

auxiliary starter switch.

2. Using the tool shown (Figure 10) and exerting very light
pressure, align the breaker point bracket. Do not bend the
breaker arm.

3. After the breaker points have been properly aligned,
adjust the breaker point gap.

Tool KD-111

©)]

B3318.A

FIG. 10 Using Alignment Tool

Breaker Point Gap Adjustment

A scope, a dwell meter, or a feeler gauge can be used to
check the gap of new hreakér points.

A scope or a dwell meter should be used to check the gap
of used breaker points. Due to the roughness of used points,
it is not advisable to use a feeler gauge to check the gap.

To check and adjust the breaker points with a feeler
gauge: ’

1. Check and adjust the breaker point alignment.
2. Rotate the distributor until the rubbing block rests on the
peak of a cam lobe.

If the distributor is on the engine, place the rubbing block
on the peak of the cam by proceeding as follows:

Crank the engine with an auxiliary starter switch,

Insert the correct thickness blade of a clean feeler gauge
between the breaker points (Figure 11). Adjust the points to
the correct gap and tighten the screws.

FIG. 11 Adjusting New Breaker Point Gap
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Clean the cam, then apply a light film of distributor cam
lubricant (C4AZ-19D530-A) to the cam when new points are
installed. Do not use engine oil to lubricate the distributor
cam. Set the ignition timing.

Also, set the contact dwell to the low setting.

To check and adjust the breaker points with a scope or a
dwell meter, refer to the manufacturer’s instructions.

Breaker Point Spring Tension Adjustment

Correct breaker point spring tension is essential to
proper engine operation and normal breaker point life. If the
spring tension is too great, rapid wear of the breaker arm
rubbing block will result, causing the breaker point gap to
¢lose up and retard the spark timing. If the spring tension is
too weak, the breaker arm will flutter at high engine rpm
resulting in an engine miss.

To check the spring tension, place the hooked end of the
spring tension gauge over the movable breaker point. Pull
the gauge at a right angle (90 degrees) to the movable arm
until the breaker points just start to open. A dwell meter can
be used to determine exactly when the breaker points open.
If the tension is not within specifications, adjust the spring
tension.

1. Disconnect the primary lead wire and the condenser
lead.

FIG. 12 Adjusting Breaker Point Spring Tension

2. Loosen the nut holding the spring in position. Move the
spring toward the breaker arm pivot to decrease tension
and in the opposite direction to increase tension.

3. Tighten the locknut; then, recheck spring tension. Re-
peat the adjustment until the specified spring tension is
obtained. )

To adjust the spring tension see Figure 12.
4. Connect the primary lead wire and the condenser lead.

REMOVAL AND INSTALLATION
(INDUSTRIAL ENGINES)

BREAKER POINTS AND/OR CONDENSER
Removal

i. Remove the distributor cap and rotor.

2. Disconnect the primary and the condenser wires from the
breaker point terminal.

3. Remove the breaker point assembly and condenser at-
taching screws, Lift the breaker point assembly and con-
denser out of the distributor.

instailation .

1. Clean the distributor cam thoroughly.

2. Apply a light film of distributor cam lubricant C4AZ-
19D530-A on the cam. Do not use any type of oil,

3. Place the breaker point assembly and the condenser in
position and install the attaching screws.

4. Align and adjust the breaker points.

5. Connect the primary and condenser wires to the breaker
point terminal.

6. Install the rotor and the distributor cap.

VACUUM ADVANCE UNIT
Removal

Remove the distributor cap and rotor.

Disconnect the vacuum line.

. Remove the spring clip that secures the diaphragm link to
the movable breaker plate. .

Remove the diaphragm unit attaching screws, and care-
fully remove the unit.

L [ s
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Instailation

1. Position the diaphragm unit on the distributor and hook
the diaphragm link in position.

2. Install the spring ¢lip that secures the diaphragm link to
the movable breaker plate. Install the diaphragm uonit
attaching screws.

3. Connect the vacuum line.

4. Install the rotor and the distributor cap.

SPARK PLUG WIRE

When removing the wires from the spark plugs, grasp,
twist and pull the moulded cap by hand only. Do not pull on
the wire because the wire connection inside the cap may
become separated or the boot may be damaged,

Removal

1. Disconnect the wires from the spark plugs and distributor
cap.

2. Lift the wires from the clip onthe valve rocker arm cover
and remove the wires.

3. Remove the coil high tension lead.

Instatlation

1. Insert each wire in the proper socket of the distributor

" cap. Be sure the wires are forced all the way down into
their sockets. Cylinders are numbered from front to rear;
right bank 1-2-3-4, left bank 5-6-7-8.

2. Remove the wire retaining bracket from the old spark
plug wire set and install it on the new set in the same
relative position. Install the wires in the brackets on the
valve rocker arm covers. Connect the wires to the proper
spark plugs. Install the coil high tension lead,

3. Install the wires in a counterclockwise direction in the
firing order (1-5-4-2-6-3-7-8) starting in the No. 1 socket.
Note that the wires are positioned in this bracket in a
special order from front to rear (7-5-6-8).

SPARK PLUGS
Removal

. Disconnect the wire from each spark plug by grasping,
twisting and then pulling the moulded cap of the wire
only. Do not pull on the wire because the wire connection
inside the cap may become separated or the weatherseal
may be damaged.

-
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2. After loosening each spark plug one or two turns, clean
the area around each spark plug port with compressed
air, then remove the spark plugs.

Installation

After cleaning, the electrodes must be dressed with a small
file to obtain flat parallel surfaces oo both the center and side
electrodes (Figure 13). Set the spark plug gap to specifica-
tions by bending the ground electrode (Figure 14): all spark
plugs, new or used, should have the-gap checked and reset as
required.

FIG. 13 Fling Spark Plug Electrode

DISTRIBUTOR
Removal

1. Remove the air cleaner. Disconnect the primary wire
from the coil.
Disconnect the vacuum advance line(s) at the dis-

trtbutor. Remove the distributor 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

RETAINER -i2177

BREAKER AND SUBPLATE
ASSEMBLY
12150

BREAKER POINT ASSEMBLY-12171

COMNDENSER-12300

LUBRICATING WICK-12133

GROUND WIRE-12264
PRIMARY WIRE-12216

FIG. 15 Breaker Plate Installed

HOUSIMG-12130

SHAFT-12175

UPPER BUSHING-12120 o

the position of the rotor, These marks can be used as
guides when installing the distributor in a correctly timed
engine.
3. Remove the distributor hold down bolt and clamp. Lift
the distributor out of the block.
Do not rotate the crankshaft while the distributor is re-
moved, or it will be necessary to time the engine.

81291-D

FIG. 14 Checking and Setting Spark Plug Gap

Installation

1. If the crankshaft was rotated while the distributor was
removed from the engine, it will be necessary to time the
engine. Rotate the crankshaft until 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 distributor in the block
with the rotor at the No. 1 firing position.

Make sure the oil pump intermediate shaft properly en-
gages the distributor shaft. It may be necessary to crank the
engine with the starter, after the distributor drive gear is
partially engaged to engage the oil pump intermediate shaft.

Install, but do not tighten, the retaining clamp and boit.
Rotate the distributor to advance 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. position the dis-
tributor in the block with the rotor aligned with the mark

PIN-12i45 ———.-__...f

COLLAR

= DRIVE GEAR-12390

g
emt——Fo 147555
LOWER BUSHING -12132
OIL SEAL-12143

PIN-12145

VACUUM

CLAMP-12144 . DIAPHRAGM

THRUST WASHER-12i79
CAM ASSEMBLY -12210

RADIC SUPPRESSION CAP
# NOT USED ON
4 ALL DISTRIBUTORS
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previously scribed on the distributor body and the marks
on the distributor body and cylinder block in alignment.

. Install the distributor cap.

. Connect the primary wire to the coil.

. Check the ignition timing with a timing light and adjust to
specifications. Connect the vacuum line, and check the
advance with the timing light when the engine is
accelerated.

6. Install the air cleaner.

BREAKER PLATE AND SUB-PLATE
Refer to Figure 15 for the correct location of parts.

[V WY

Removal

1. Remove the distributor cap and rotor,
2. Remove the breaker point assembly and the condenser.
Remove the vacuum diaphragm.

3. Working from the inside of the distributor, pull the pri-
mary wire through the opening out of the distributor.

4. Remove the sub-plate attaching screws and lift the as-
sembly from the distributor.

Installation

1. Place the breaker plate assembly in position in the
distributor,

2. Install the sub-plate hold down screws (the ground wire
should be under the sub-plate hold down screw from
which it was removed).

3. Insert the primary wire in the distributor. Install the
breaker peints and the condenser. Connect the primary,
wire and the condenser wire to the breaker point termi-
nal. Install the vacuum diaphragm.

4. Install the rotor and the distributor cap.

CLEANING AND INSPECTION

SPARK PLUGS

Examine the firing of the spark plugs, noting the type of
deposits and the degree of electrode erosion. Refer to Figure
16 for the various types of spark plug fouling and their
causes.

Clean the pligs on a sand blast cleaner, following the
manufacturer’s instructions. Do not prolong the use of the
abrasive blast as it will erode the insulator and electrode.

Examine the plug carefully for cracked or broken in-
sulators, badly pitted electrodes, and other signs of failure.
Replace as required.

DISTRIBUTOR

Soak all parts of the distributor assembly (except the
condenser, breaker point assembly, lubricating wick, vac-
uum diaphragm, distributor base oil seal and electrical wir-
ing) in a mild cleaning solvent or mineral spirits. Donotusea
harsh cleaning solution. Wipe all parts that cannot be im-
mersed in a solvent with a clean dry cloth,

- After foreign deposits have been loosened by soaking,
scrub the parts with a soft bristle brush. Do not use a wire
brush, file, or other abrasive object. Dry the parts with
compressed air.

Inspect the distributor cam lobes for scoring and signs of
wear. If any lobe is scored or worn, replace the distributor.

Inspect the breaker plate assembly for signs of distor-
tion, wear or damage. Replace the breaker plate assembly if
it 1s damaged.

Inspect all electrical wiring for fraying, breaks, etc. and
replace any that is not in good condition.

Check the distributor base for cracks or other damage.

Check the diaphragm housing, bracket, and rod for dam-
age. Check the vacoum line for damage. Test the diaphragm
for leakage as explained under DlStl’lbUIOl‘ Test. Replace all
defective parts.

The breaker point assembly consists of the stationary
point bracket assembly, breaker arm and the primary wire
terminal.

Breaker points should be inspected,- cleaned and ad-
justed as necessary. Breaker points can be cleaned with
chloroform and a stiff bristle brush. Replace the breaker
point assembly if the contacts are badly burned or excessive
metal transfer between the points is evident (Figure 17).
Metal transfer is considered excessive when it equals or
exceeds the gap setting specifications.

Distributor Cap

Clean the distributor cap with a qofl bristle brush and
mild cleaning solvent or mineral spirits. Dry the cap with
compressed air. Inspect the cap for cracks, burned contacts,
broken carbon button, carbon tracks or dirt or corrosion in
the sockets. Replace the cap if it is damaged.

Rotor

Clean the rotor with a soft bristie brush and mild cleaning
solvent or mineral spirits. Dry the rotor with compressed
air. Inspect the rotor for being broken, cracked, having
carbon tracks, or burning. Replace the rotor if it is corroded
or damaged.

Secondary Wiring

Wipe the wires with a damp cloth and check for breaks or
cracked insulation. Inspect the terminals and boats for
looseness or corrosion. Replace any wires that are not in
good condition.

Coil

Wipe the coil with a damp cloth and check for any cracks
or other defects.
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GAP BRIDGED

IDENTIFIED BY DEPOSIT
BUILD-UP CLOSING GAP
BETWEEN ELECTRODES,

CAUSED 8Y DIl OR
CARBON FOULING. REPLACE
PLUG, OR, IF DEPOSITS ARE
NOT EXCESSIVE, THE FLUG
CAN BE CLEANED.

OIL FOULED

IDENTIFIED BY WET BLACK QEP-
OSITS ON THE INSULATOR SHELL
BORE ELECTRODES CAUSED 8Y
EXCESSIVE OIL ENTERING COMBUS-
TION CHAMBER THROUGH WORN
RINGS AND PISTONS, EXCESSIVE
CLEARANCE BETWEEN VALVE
GUIDES AND STEMS, OR WORH OR
LOGSE BEARINGS. REPLACE THE
PLUG. IF ENGINE IS NOT REPAIRED,
USE A& HOTTER PLUG.

CARBON FQULED

IDENTIFIED B8Y BLACK,
DRY FLUFFY CARBON
DEPOSITS ON INSULATOR
TIPS, EXPOSED SHELL
SURFACES AND ELECTRODES.
CAUSED BY TOO COLD A
PLUG, WEAK IGNITION, DIRTY
AIR CLEAMER, DEFECTIVE FUEL
PUMP, TOO RICH A FUEL
MIXTURE, IMPRCPERLY
OPERATING HEAT RISER
OR EXCESSIVE 1DLING.
CAN BE CLEANED.

IDENTIFIED BY SEVERELY

CAUSED BY NORMAL WEAR.
SHOULD BE REPLACED

ERCDED OA WO#N ELECTRODES.

NORMAL

IDENTIFIED 8Y LIGHT TaN OR
GRAY DEPOSITS ON THE
FIRING TIP.

LEAD FOULED

iDENTIFIED BY DARK
GRAY,BLACK, YELLQW
OR TAN DEPDSITS GR A
FUSED GLAZED COATING
ON THE INSULATOR TIP.

CAUSED BY HIGHLY
LEADED GASOLINE,
AEPLACE THE PLUG.

PRE-IGNITION

IDENTIFIED BY MELTED
ELECTRQDES AND POSSIBLY
BLISTERED INSULATOR.
METALLIC DEPOSITS ON
INSULATOR INDICATE ENGINE
DAMAGE.

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

OVERHEATING

IDENTIFIED BY A WHITE OR LIGHT
GRAY INSULATOR WITH SMALL
BLACK OR GRAY BROWN SPOTS
AND WITH BLUISH-BURNT APPEAR-
ANCE DF ELECTRODES, CAUSED
BY ENGINE OVERHEATING. WRONG
TYPE OF FUEL, LOOSE SPARK
PLUGS, TOO HOT A PLUG, LOW
FUEL PUMP PRESSURE OR NCOR-
AECT IGNITION TIMING, REPLACE
THE PLLUIG.

FUSED SPOT DEPOSIT

IDENTIFIED BY MELTED
QR SPOTTY DEPQSITS
RESEMBLING BUBBLES
OR BLISTERS.

CAUSED BY SUDDEN
ACCELERATION, CAN BE
CLEANED 1F NOT EXCESSIVE.
OTHERWISE REPLACE PLUG.

FIG. 16 Spark Plug Inspection

832358
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CONDITION CAUSED BY

Incorrect voltage regulatar setting.
Radio condenser installed to the distributor side
of the coil.

BURNED

Incorrect alignment.

Incorrect voltage regulator setting.

Radio condenser installed to the distributor side
of the coil.

Ignition condenser of improper capacity.
Extended operation of the engine at speeds

EXCESSIVE METAL other than normal.
TRANSFER OR PITTING B1433C

FIG. 17 Breaker Point Ingpection

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 stationary breaker plate (Figure 18).
Two centrifugal weights cause the cam to advance or move
ahead with respect to the distributor drive shaft the rate of
advance is controlled by two calibrated springs.

CAM ASSEMBLY

LUBRICATING WICK

DISTRIBUTOR SHAFT WEWGHT SPRING

WEIGHT

3 o

AN \ FIG. 19 Weights, Springs, and Cam Installed
ADVANCE "\ ADVANCE
ADJUSTING ADJUSTING
BRACKET BRACKET Instaliation
WEIGHT SPRING A% STOP PLATE 1. Place the breaker point assembly and the condenser in
: position and install the retaining screws.
STOP PLATE 2. Align and adjust the breaker point assembly,
CONTROL 5LOT 81033-8 3. Connect the primary and condenser wires to the breaker
) . point assembly,
FIG. 18 Centrifugal Advance Mechanism 4. install the rotor and the distributor cap.

ADJUSTMENTS AND REPAIRS
BREAKER POINTS AND/OR CONDENSER
Removal '

1. Remove the distributor cap and the rotor. Be sure to .
loasen the distributor cap retaining screws before remov- BREAKER PLATE AND SUB-PLATE

ing the cap. Removal
2. Disconnect the primary and the condenser wires from the 1. Remove the distributor cap and rotor.
breaker point assembly, . 2. Working from the inside of the distributor, pull the pri-
3. Remove the breaker point assembly and condenser re- mary wire through the opening out of the distributor.
taining screws, Lift the breaker point assembly and con- 3. Remove the sub-plate attaching screws and lift the as-

denser out of the distributor. sembly from the distributor,




2-13 Ignition System 2-13

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. Install 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.

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 brac-
kets. Alse mark one of the weights and its pivot pin.

3. Carefully unhook and remove the weight springs.

4. Lift the lubricating wick from the cam assembly. Remove
the cam assembly retainer and lift the cam assembly off
the distributor shaft. Remove the thrust washer.

5. 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 oo the marked pivot pin) and install the weight
retainers,

2. Place the thrust washer on the shaft.

3. Fill the grooves in the upper portion of the distiibutor
shaft with distributor cam lubricant (C4AZ-19D530-A).

4. Install the cam assembly. Be sure that the marked spring
bracket on the cam assembly is near the marked spring
bracket on the stop plate.

Place a light fflm of distributor cam lubricant (C4AZ-
19D530-A) on the distributor cam lobes. Install the retainer
and the wick. Oil the wick with SAE-10W engine oil.

5. Install the weight springs. Be sure that the marked spring
is attached to the marked spring brackets.

6. Install the plate assembly,

7. Install the 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
Remaoval

1. Remove the air cleaner. Disconnect the primary wire
from the coil. Remove the distributor cap.

2. Scribe & mark on the distributor body and the cylinder
block indicating the position of the body in the block, and
scribe another mark on the distributor body indicating
the position of the rotor. These marks can be used as
guides when installing the distributor in a correctly timed
engine.

3. Remove the distributor hold down bolt and clamp. Lift
the distributor out of the block.

Do not rotate the crankshaft while the distributor is re-
moved, or it will be necessary to time the engine.

Installation

1. If the crankshaft was rotated while the distributor was
removed from the engine, it will be necessary to time the
engine. Rotate the crankshaft until 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 distributor in the block
with the rotor at the No. 1 firing position.

Make sure the oil pump intermediate shaft properly en-
gages the distributor shaft. It may he necessary fo crank the
engine with the starter, after the distributor drive gear is
partially engaged to engage the oil pump intermediate shaft.

Install, but do not tighten, the retaining clamp and bolt.
Rotate the distributor to advance the timing to a point where
the breaker points are just starting to open. Tighten the
clamp.

2. If the crankshaft has not been moved, position the dis-
tributor 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. Install the air cleaner.

MAJOR REPAIR OPERATIONS

To perform the operations in this section, it will be
necessary to remove the distributor from the engine and
place it in a vise.

BENCH DISASSEMBLY
Refer to Figure 20 for the location of parts.

CONVENTIONAL IGNITION
SYSTEM DISTRIBUTOR

1. Remove the rotor.

2. Disconnect the primary wire, the jumper strap, and the
condenser wire from the breaker point assemblies.

3. Remove the retaining screws from the breaker point
assemblies and condenser. Lift the breaker point as-
sembly and the condenser out of the distributor.

4, Working from the inside of the distributor, 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 of the distributor.

6. Mark one of the distributor weight springs and its brac-
kets. Also mark one of the weights and its pivot pin.

7. Carefully unhook and remove the weight springs.

8. Lift the lubricating wick from the cam assembly. Remove
the cam assembly retainer and {ift the cam assembly off
the distributor shift. Remove the thrust washer.

9. Lift the weights out of the distributor.

10. I 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
assembly. Remove the gear roll pin and then remove the
remove the gear.

11. Remove the shaft collar roll pin.

12. Invert the distributor and place it on a support in a
position that will allow the distributor shaft to clear the
support plate and press the shaft out of the collar and the
distributor housing.

13. Remove the distributor shaft upper bushing.

14, Remove the distributor shaft lower bushing.

BENCH ASSEMBLY
ORIGINAL SHAFT AND GEAR

1. Oil the new upper bushing, and install it on the bushing
replacer tool. Then instal] the upper bushing. When the
100l bottoms against the distributor base, the bushing
will be installed {o the correct depth.

. Burnish the bushing to the proper size.

. Invert the distributor and install the lower bushing in a
similar manner.

e
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. Oil the shaft and slide it into the distributor body.

. 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 limits, 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. Install the gear
retaining pin.

9. Position the distributor in a vise. Fill the grooves in the
weight pivot pins with distributor cam lubricant
(C4AZ-1SDS30-A).

10. Position the weights in the distributor (the marked
weight is placed on the marked plvot 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-1513530-A).

13. Install the cam assembly. Be sure that the marked spring
bracket on the cam assembly is near the marked spring
bracket on the stop plate.

Place a light film of distributor cam lubricant (C4AZ—
19D330-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 assemblie and the condenser in

position and install the retaining screws,

(PN

BREAKER
POINT
ASSEMBLY

DISTRIBUTOR CAP

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 ad_]ust (if necessary) the centrifugal advance
mechanism,

NEW SHAFT AND GEAR

The shaft and gear are replaced as an assembly. 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 Ignition System Distributor.”

. 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.

. Position the gear on the end of the shaft. Install the

assembly in a press.

. 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
(Figure 14). Drill a 1/8-inch hole through the shaft using
the hole in the gear as a pilot.

. Remove the distributor from the press. Install the collar

retaining pin (Figure 6) and the gear retaining pin (Figure
4.

. On a conventional ignition system distributor, complete

the assembly by following steps 10 thru 21 under **Bench
Assembly Original Shaft and Gear™.

ROTOR

CAP GASKET _,©

LUBRICATING WICK —~—_ "~
RETAINER —F =

COMNDEMSER

BREAKER
SUBPLATE ‘ =
ASSEMBLY L

ASSEMBLY

—
|
l
I
!
|
|
|
|
I
l
|

FRIMARY WIRE

CENTRIFUGAL
ADVANCL .
ASSEMBLY

I
[
l
L1

FIG. 20 Distributor Assembly (Conventicnal)

}\ CLAMF

- -/
1
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Mechanical Operation

1. Turn the switch to the SET position.

2. Adjust the SET TACH control so that tachometer
pointer is on the SET line.

3. Turnthe 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 cylinder setting.

. Adjust the speed control to vary the distributor speed
between 400 and 4000 engine rpm, or at the maximum
speed of the engine on which the distributor is used.
Erratic or thin faint flashes of light preceding the regular
ftashes as the speed of rotation is increased can be due to
weak breaker arm spring tension or binding of the
breaker arm on the pivot pin.

6. Operate the distributor at approximately 2500 engine rpm
and move the protractor scale so that the zero degree
mark on the sczle 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 ! degree or erratic or wandering
flashes may be caused by a worn cam or distributor shaft
or a bent distributor shaft.

Dwell Angle

1. Turn the switch to the CAM position. Operate the dis-
tributor at about 1000 rpm.

2. Turn the test selector switch to the cam angle position
and operate the distributor at approximately 1000 engine
rpm.

3. Adjust the breaker point gap until the dwell angle is to
specifications.

ChoB

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. If the contact dwell or the
breaker point gap is not within specifications, 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 rotation and
slowly increase the rpm to the setting specified for the
first advance reading listed in the specifications.

If the correct advance is not indicated at this rpm, stop
the distributor and bend one spring adjustment bracket to
change its tension (Figure 7). Bend the adjustment bracket
away from the distributor shaft to decrease advance (in-
crease spring tension) and toward the shaft to increase ad-
vance (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 specifi-
cations. Operate the distributor both up and down the
rpm range.
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Part 3 — Fuel Systems 460 Engines

The carburetor identification number is found on the
upper air horn flange of the carburctor, An identification tag
is attached to the lower left hand body area of the car-
buretor. The basic part number for all carburetors is 9510.
To procure replacement parts, it is necessary to know the
part number prefix and suffix.

COMPONENT INDEX Page COMPONENT INDEX Page
IDENTIFICATION ................... 3-01 MODEL 4150 AND 4160 CARBURETOR
DESCRIPTION .. ... ... .. ... .... 3-01 SYSTEMS ........... .. .. ......... 3-04
DIAGNOSIS AND TESTING Primary Systems................. 3-04

General Information .............. 3-02 Secondary Systems .............. 3-08

Pressure Test ................... 3-03 Service Procedures ............... 3-10

Capacity Test . . .................. 3-03 Carburetor Adjustments ........... 3-17
IDENTIFICATION PART NO. PREFIX PART NO. SUFFIX

INDICATES NEW

/O
I\!Iuhrmraft”

D3AZ BA
A 1Cé
¥
DESIGN ASSEMBLY CODE-YEAR
. CHANGE MONTH AND DAY V12500

FIG. 1 Carburetor Identification — Typical

DESCRIPTION

The fuel system includes a mechanical fuel pump with a
replaceable fuel filter if so equipped (Figure 2). It is mounted
on the left side of the cylinder front cover.

The 460 engines use either a Holley Model 4150 or Model
4160 carburetor.

460CID V-8

FIG. 2 Mechanical Fuel Pump
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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 malfunction of the fuel
pump or carburetor. Condensation, 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 collapsed inlet hoses
or a collapsed fuel tank,

High or low pressure are the two most likely fuel pump
troubles that will affect engine performance. Low pressure
will cause a lean mixture and fuel starvation at high speeds
and excessive pressure will cause high fuel consumption and
carburetor flooding.

Dirt accumulation in the fuel and air passages, improper
idle adjustments, and improper fuel level are the major
sources of carburetor troubles.

SYMPTOM

PROBABLE CAUSE

Low Fuel Pump Pressure

Diaphragm stretched or leaking.
Fuel pump diaphragm spring is
weak.

Cam eccentric worn or undersize.

Excessive clearance between rod
and fuel pump.

Fittings loose or cracked.

Fuel pump screen clogged.

Fuel line cracked or broken.

Fuel pump valves seating
improperly.

Dirt in fuel tank and/or lines.

Fuel tank vent restricted.

Diaphragm ruptured.

High Fuel Pump Pressure

Diaphragm spring too strong
or improper spring.

Low Fuel Pump Volume
with Normal Pressure

Fuel filter clogged.

Fuel pump to carburetor inlet
line obstructed, crimped or
leaks.

Restriction in fuel supply line
to fuel pump.

Fuel Pump Leaks

Diaphragm defective. Fittings
loose.

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.

Ruptured accelerating pump
diaphragm (where applicable).
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.

Restrictions or air leaks in
the choke vacuum or hot air
passages.

Dirty air cleaner element.

adjustment.

Idle adjusting needle(s)
grooved, worn, or otherwise
damaged.

Idle air bleeds restricted.

Accelerating pump discharge
check valve not scating
properly.

Stalling Incorrect idle fuel mixture. Carburetor icing (cold, wet
Engine idle speed too slow. or humid weather).
Dirt, water or ice in fuel Incorrect throttle linkage
filter. adjustment to carburetor,
Fuel line restricted or Clogged air bleeds or idle
leaking air. passages.
Fuel tank vent restricted. Defective fuel pump.
Leaking intake manifold or Excessive looseness of
carburetor gaskets. throttle shaft in bore(s)
of throttle body.
Rough TIdle Incorrect idle mixture 1dle air or fuel passages

restricted.
Idle discharge holes not
in proper relation to
throttle plate.
Excessive dirt in air cleaner.
High or low float setting.
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SYMPTOM

PROBABLE CAUSE

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 bolts or
defective gasket.

Air leak at the throttle shaft

caused by a worn throttle shaft.

Accelerating pump dlaphragm
defective.

Incorrect accelerating pump
stroke adjusiment.

Accelerating pump fuel inlet
or outlet valve not seating.

Restriction in the accelerating
pump discharge passage.

Air leak at the accelerating
pump cover caused by a
defective gasket or warped
pump cover.

A RICH MIXTURE CAN BE

CAUSED BY:

Excessive fuel pump pressure.

High fuel level or float setting.

Fuel inlet needle not seating
properly or worn needle and/or
seat.

Excessively dirty air cleaner.
Incorrect accelerating pump
stroke adjustment.
Restricted air bleeds.

Worn or damaged main metering
Jet.

Accelerating pump outlet valve
not seating properly.

Inconsistent Engine
Idle Speed

Incorrect throttle linkage
adjustment to carburetor.

Governor not adjusted properly
or faulty.

Binding or sticking throttle °
linkage.

Sticking carburetor throttle shaft.

Excessive looseness of throttle
shaft in bores of throttle body.

Incorrectly installed throttle
plates.

Sticking fuel inlet needle.

Defective spark valve or gasket
(manual choke carburetor).

Surging Above Idle
Speed

Clogged main jets,

Improper size main jets.

Low fuel level or float setting.

Low fuel pump pressure or
volume.

Clogged fuel filter or fuel
pump filter screen.

Distributor vacuum passage
clogged.

Defective spark valve or gasket.

Reduced Power Output

Float setting too high or
too low.

Fuel pump pressure too high
or too low,

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 linkage or
governor adjustment.

PRESSURE AND CAPACITY (VOLUME) TESTING

To determine that the fuel pump is in satisfactory operat-
ing 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 if so equipped within the recommended mainte-
nance interval. When in doubt, install a new filter.

Pressure Tests

Refer to the fuel pump specifications and note the fuel
pump pressure and capacity (volume) design tolerances.
1. Remove the air cleaner assembly. Disconnect the fuel

inlet line or the fuel filter at the carburetor. Use care to

prevent combustion due to fuel spillage.

2. Connect a pressure gauge, a restrictor and a flexible hose
(Figure 3) between the fuel filter and the carburetor.
NOTE: Inside diameter of smallest passage in test flow
circuit must not be smaller than .220.

3. Position the flexible fuel outlet hose and the restrictor so
the fuel can be discharged into a suitable, graduated
container (Figure 3).

4. Before taking a pressure reading operate the engine at the
specified idle rpm and vent the system into the container
by opening the hose restrictor momentarily.

5. Close the hose restrictor, allow the pressure to stabilize,
and note the reading. (Refer to the Specifications in this
Part,

If the pump pressure is not within specifications, and the
fuel lines and filter are in satisfactory condmon the pump is
defective and should be replaced.
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If the pump pressure is within specifications, perform
the tests for fuel capacity (volume}.

Capacity (Volume) Test

With the fuel pump pressure within specifications, test
the capacity (volume) as follows:
1. Operate the engine at the specified idle rpm.

Fuel Qutlet Hose

Hose Restrictor

FUEL INLET LINE
TQ CARBURETOR

Fuel Contoiner

2. Open the hose restrictor and expel the fuel into the con-
tainer (Figure 3}, while observing the time required to
expel one pint. Close the restrictor. One pint or mere of
fuel should be expelled within the specified time limit.
If the pump volume is below specifications, repeat the

test using an auxiliary fuel supply and a new fuel filter. If the

pump volume meets specifications while using the auxiliary
fuel supply. Check for a restriction in the fuel supply from
the tank and for the tank not venting properly.

Pressure Gauge

CARBURETOR FUEL INLET POR™

IN.LINE FUEL FILTER

B2630-p

FI{3. 3 Typical Fuet Pump Pressure and Capacity Test Equipment

MODEL 4150 AND 4160 CARBURETOR
SYSTEMS
PRIMARY SYSTEMS

FUEL INLET SYSTEM

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. CAU-
TION: Where there is no filter in the inlet fitting, an inline
filter must be used to prevent 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 this float. Later production
used a half moon brass float (Figure 4) or a nitrophyl (cellu-
lar plastic material) float (Figure 5).

The fuel inlet valve (needle and seat) and the float as-
sembly must maintain the fuel level at the 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. A float bumper spring is installed under the float
level in many applications to stabilize the float movement.

FLOAT

FUEL INLET NEEDLE
AMND SEAT

BAFFLE

FIG. 4 Fuel Inlet System
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LOCK
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: - | EVER
SHAFT

FLOAT
FUEL LEVER
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FIiG. 5 Fuel Inlet System

With the externally adjustable needle and seat the fuel
level can be adjusted (to the bottom of the threads in the
sight plug hole) without removing any other part of the
carburetor.

To adjust an internal needle and seat it is necessary to
remove the carburetor from the engine.

The fuel bowl 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 ** Q™
ring.

NOTE: When adjusting the fuel level on the secondary side
of the 4V units, it is necessary to run the engine for two or
three minutes 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 (low) adjustment of the fuel level. If there is any
question about the level, loosen a lower bowl screw and draina
small amount of fizef into a pan. Tighten the bowl screw and let
the bowl refill to the adjusted level. After attaining the correct
level, install and retighten the sight plugs.

LOCK BGREW |

SRR

SRR

FIG. 6 Fuel inlet System

IDLE SYSTEM

At idle system (Figure 7) 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 appli-
cations include an idle titbe in the main well to meter the fuel
{Figure 8). Other applications use a horizontal passage from
the main well to the idle well and an idle channel restriction
for metering purposes. The restriction has been installed in
several different locations.

In gither type, air enters the idle air bleed and mixes with
the fuel after the fuel flows through the idle tube or restric-
tion. At curb idle the throttle valves are almost closed. This
creates a high vacuum below the throttle valve with near
atmospheric pressure above the valve. As the throttle val-
ves are opened the transfer siot is progressively exposed to
vacuum and the air-fuel emulsionis also discharged from the
transfer slot. The air-fuel mixture from the idke passage and
the transfer slot supplies the necessary fuel to operate the
engine at lower speeds and loads (Figure 8).

IDLE AIR BLEED = IDLE FEED
RESTRICTION RESTRICTION
' 0 IDLE WELL
IDLE
TRANSFER
PASSAGE e
e )
[DLE ]
DISCHARGE : @)
PASSAGE () \
- MAIN JET
IDLE ; R
ADJUSTING | ==X LiR
NEEDLE S
IDLE
TRANSFER (DLE
PASSAGE DISCHARGE
IDiE iDL PASSAGE
TRANSFER DISCHARGE
sLoT HOLE
FIG. 7 ldle System Primary Side 4V
/CURB IDLE
? AIR BLEED

IDLE
LIMITER

CURB IDLE
DISCHARGE
PORT

CURB IDLE SYSTEM

FIG. 8 Curb Idle system, Primary Idte Transfer System
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A low pressure or partial vacuum is created in the boos-
ter venturi and the main metering system starts to flow. This
moderate opening (transition) of the throttle is commonly
called “‘tip in'’. When the throttle valves are opened, the
accelerator pump system mechanically squirts raw fuel into
the venturi to prevent a stumble until the mixture from the
main metering system ‘‘catches up’” with the increased air
flow. (This supplementary 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 level, a partially clogged
idle tube or restriction gummed-up air bleeds or a manifold
leak can cause a ‘‘sag’’ during tip in. Any problem in the
accelerator pump system will also cause a problem.

Pl

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 well, The fuel
moves up the main well past one or more air bleed holes
from the main airwell. These air bleed holes are supplied
with the filtered air from the “‘high speed’” air bleeds in the
air horn. The mixture of fuel and air moves up the main well
and through a channel to the main discharge nozzle in the
booster venturi {(Figures 1¢ and 11).

Many booster venturi have tabs or projections which
assist in providing unique distribution of the air-fuel mixture
in the intake manifold as required for certain éngines.

The booster venturi in this series of carburetors are not
replaceable, although many carburetors use separate boost-
er castings that are permanently installed in the main body
casting.

POWER ENRICHMENT SYSTEM {PRIMARY)

During high speed or heavy load operation, when man-
ifold vacuum is low, the power system provides added fuel
for power operation. A vacuum passage in the throttle body
transmits vacuum 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. Manifolc
vacuum is applied to the vacuum side of the diaphragm to
hold it closed at idle and normal moderate load conditions.

BOOSTER
VENTURI

MAIN WELL
AR BLEED

FiG, 10 Main Metering System -

When manifold vacuum drops below the power valvé’s
calibration. the power valve spring opens the valve 10 admit
additional fuel. This fue] is metered by the power valve
channel restrictions in the metering body. The fuel flows
through the restrictions into the main well and is added to
the fuef flowing from the main metering jets (Figure 12).

There are many power valve variations, differentiated
by size of valves and fuel passages, as well as a wide range of
vaclilim 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, (example: 65 would indicate the valve
would operate at 6.5 inches of vacuum). A manufacturing
code is also stamped on the valve.

BOOSTER

VENTURI DISCHARGE

NOZZLE

HIGH SPEED
AIR BLEED

J"m@"!l‘
MAIN JET

MAIN WELL

FIG. 11 Side view Main Metering Syslem

NOTE: It is very important that the proper gasket is used
on the valve and the vaive be torqued to 100 in, tb. (Many
valves are considered fanlty because fuel leaks around the
gasket and through the threads.) A sudden change in idle
characteristic or sudden stalling due to idle richness can result
from a leaking power valve diaphragm. The power valve
diaphragm should be tested on a distributor test machine
yacuum system or with a hand vacuum pump equipped with a
piece of rubber tubing that will cover the diaphragm side of
the valve.
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DISCHARGE
HIGH SPEED NOZZLE
AIR BLEED == BOOSTER

VENTURI

POWER VALVE
RESTRICTION

MANIFOLD
VACUUM

NP602A

FIG, 12 Power Enrichment System

Contrary to rany technician’s belief that backfiring rup-
tures powervalves, we find it extremely difficult to create a
failure by backfire. In reviewing reported instances of se-
vere backfiring on vehicles (which usually turn out to be
caused by ignition problems) power valve diaphragm fai-
lures are seldom found.

ACCELERATING PUMP SYSTEM

During acceleration the air flow through the carburetor
responds almost immediately to the increase throttle open-
ing. Since fuel is heavier than air, it has a slower response,
The accelerator pump system mechanically supplies fuel
until the other fuel metering systems can once again supply
the proper mixture.

The diaphragm type pump is located in the bottom of the
primary fuel bowl.

Locating the pump in the bottom of the fuel bow| assures
a more solid charge of fuel (fewer bubbles).

When the throttle is opened, the pump linkage, actuated
by a cam on the throttle iever, forces the pump diaphragm
up. As the diaphragm moves up, the pressure forces the
pump inlet check ball or valve onto its seat, thereby prevent-
ing the fuel from flowing back into the fue! bowl (Figure 13).

The fuel 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 dis-
charge chamber. The pressure of the fuel causes the dis-
charge valve to raise and fuel is then discharged into the
venturi.

The pump override spring is an important part of all
accelerator pump systems. When the accelerator is moved
rapidly to the wide open position, the override spring is
compressed and allows the full pump travel. The spring
applies pressure 10 maintain the pump discharge. Without
the spring the pump linkage would be bent or broken due to
the resistance of the fuel which is not compressible.

As the throttle move toward the closed position, the
linkage returns to its original position and the diaphragm
return spring forces the diaphragm down. The pump inlet
check valve is moved off its seat and the diaphragm chamber
1s refilled with fuel from the fuel bowl.

There are many variations in the accelerator pump sys-
tem. First, there are different capacity pump diaphragms
and covers, There are a variety 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 valve.

Accelerator pump delivery rate is important and is con-
trolled by the pump cam, linkage, the override spring and
the size of the discharge holes.

DISCHARGE
NOZZLE

PUMP

DISCHARGE -
PASSAGE

DIAPHRAGM
RETURN SPRING

PUMP INLET
CHECK BALL

FIG. 13 Accelerator Pump System

CHOKE SYSTEMS

The choke system provides the richer mixture required
to start and run a celd engine. A fully or partially closed
choke vaive creates a vacuum below the valve so that fuel is
discharged from both the idle and main metering systems.
Closing the choke plate results in greater enrichment. The
richer mixtures are needed because the cold fuel will not
vaporize readily and much of the fuel condenses on the walls
of the cold intake manifold.

The integral choke has the bimetal assembly and vacuum
piston housing mounted on the carburetor. In this model the
heat required to operate the bimetal is supplied from an
intake manifold cross-over tube or & heat stove mounted on
or in the exhaust manifold (Figure 14).

Some of these systems may use an electrnic heating ele-
ment to assist and speed up choke "‘come off"’ time to meet
tighter emission requirements.

A fast idle cam and linkage permits higher engine RPM
when the engine is cold. Anunloader tab is provided on the
throttle lever will mechanically open the choke plate when
the throttle lever is held at the wide open position. This
permits the operator 10 relieve an over-choked or flooded
condition. Seme applications may delete the fast idle cam
feature.

Electric chokes, where the bimetal assembly is heated
only by an electrical resistor are becoming more popular for
ceriain applications.

Hand operated chokes are used on many special
applications.
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INTEGRAL AUTOMATIC CHOKE

When the accelerator pedal is depressed andreleased the
choke thermostatic spring pushes the choke valve to a fully
or partially closed position and the fast idle gam to a corres-
ponding fast idle position. A cold engine at lower tempera-
tures 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 carburetor bedy
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 adjustable
stop’’. This initial vacuum opening is called the “‘choks
quahfymg dimension’”, “vacuum break™, “vacuum kick’

“vacuum puil down.’

The choke plate may open further under increasing
airflow conditions.

The choke heat tube, usually asbestos covered, connects
the heat source with the heat tube connection of the choke
housing. After the piston is pulled down to its stop, a vac-
uum bypass slot or hole in the center of the piston is opened
up and increased hot air is circulated in th 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
bimetal cover has index marks and an arrow indicating the
lean direction. Different applications require different set-
tings. When the engine first starts, the fast idle cam can be
“kicked down™ to a lower step and speed by tapping the
throttle lever lightly.

PISTON AND

%ﬁsﬁ LEVER ASSEMBLY
So

e —

VACUUM PASSAGE

THERMOSTAT
SPRING

FIG. 14 Intregal Automatic Choke

ELECTRIC CHOKES

Electric chokes function somewhat similarly and require
nearly the same hardware as integral systems, except for the
bimetal cover assembly. 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
bimental. This type of choke system may be adjusted for
choking duration on the engine by readjusting or reposition-
ing the index setting of the bimetal cap. During carburetor
design the rate of temperature increase is varied slightly by
changing airflow thru the cap by means of a restriction in the
manifald vacuum passage. The primary means of substan-
tially altering choking time is by changing the bimetal temp-
erature rate or resistance (number of coils in the resistor):
This choke system may be used with aftermarket intake
manifolds not incorporating a heat tube.

Electric chokes may be designed for either 6V or 12V
engine systems, however, most are designed for the more
recent 12V systems.

NOTE: Care must he taken to properly connect to the
basic 12V supply and not to ignition or coil, which have
reduced voltage during operating conditions. A low voltage
will not open the choke completely. The ignition firing effi-
ciency would additionally be impaired if choke voltage were
taken here. .

HAND OPERATED CHOKES

The most important hand choke problem to watch for is
to be sure that the choke will open and clese properly. If the
knob on the choke cable is too close to the instrument panel,
the engine vibration will have a tendency to pull the choke
valve partly closed. This creates a rich condition at higher
speeds.

SECONDARY SYSTEMS
VACUUM SYSTEMS SECONDARY OPERATION

At lower speeds the secondary throttle valves remain
closed, allowing the engine te maintain proper air-fuel vel-

.ocities and distribution for lower speed, light load operation.

When engine demand increases to a point where additional
breathing capacity is needed, the vacuum controlled secon-
dary throttle valves begin to open automatically (Figure 15).

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 atmos-
pheric pressure. At higher speeds and higher primary ven-
turi vacuum, the diaphragm, operating through a rod and
secondary throtile Jever, will commence to apen the secon-
dary 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 opening the secondary throttle valves to
the maximum 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 de-
creases and the diaphragm spring starts to push the diap-
hragm down to start the closing of the secondartes. Closing
the primary throttle valves moves the secondary throttle
connecting fink.

Most production applications have a ball check and by-
pass bleed installed in the diaphragm passage. The ball
permits a smooth even opening of the secondaries, but lifts
off the inlet bleed to cause rapid closing of the secondaries
when the primary throttle valves are closed.

CAUTION: No attempt should be made to convert vac-
uum operated secondaries to mechanical operation. Bolts or
screws should never be installed in the slot in the secondary
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 bowls with center hinged floats which use
exterior plumbing.

The secondary fuel bowl 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.
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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 proper
mixture to the other systems only when the fuel is at the
specified level.

SECONDARY IDLE SYSTEM — MODEL 4150

! the secondary system were to remain inoperative over
long periods, portions of the system would become blocked
with gum and varnish. To prevent this condition and main-
tain stable fuel level control, an idle system is incorporated
on the secondary side to insure the use of fuel from the
secondary side under various operating conditions and also
maintain stable fuel levels and balanced idle mixtures.

Fuel flows from the secondary fuel bowl through the
secondary main metering jet, through a pussage into the idle
well. then up a vertical passage and through the idle feed
restriction. Here the fuel blends with a small amount of air
entering through the secondary idle air bleed. This air-fuel
emulsion flows down a vertical passage to the secondary
idle discharge port below the throttle valves. As the secon-
dary throttle valve opens. exposing the transfer slot to vac-
uum, the air-fuel mixture flows from both the idle passage
and the idle transfer slot (Figure 16).

SECONDARY MAIN METERING SYSTEM —
MODEL 4150 .

The operation of the secondary main metering system is
similar to the operation of the primary main metering system
(Figure 10).

SECONDARY POWER ENRICHMENT — MODEL 4150

Many 4150 models do not have power enrichment on the
secondary side. However, where installed, the secondary
metering body uses a power valve and channel restrictions
similar to the primary side.

P

pickup

Secondary
throttle
plate

HIGH SPEED/HEAVY LOAD

IDLE TRANSFER

AIR BLEED

IDLE TRANSFER
FEED RESTRICTIONM

SECONDARY f i ™%
FUEL BOWL
SECONDARY
THROTTLE
SECONDARY PLATE
MAIN JET

IDLE
TRANSFER
SLOT
FIG. 16 Secondary Idle and Transfer System

SECONDARY FUEL METERING SYSTEM —
MODEL 4160 (Figure 17)

The 4160 model secondary metering body (plate) is en-
closed within the fuel bowl. The metering body is attached
to the carburetor body with six clutch head screws.

Fixed main metering restrictions are located in the bhot-
tom of the metering body. Fuel for the idle and idle transfer
system as well as fuel for the main metering system enters
the main well through these restrictions. ldle fuel wells
branch off of each main well. Fuel travels up the idle well
through an idle restriction whiere it is mixed with air entering
through the secondary idle air bleeds. Air enters the main
well through the secondary high speed air bieeds.
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FIG. 17 Model 4160 Secondary System
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FIG. 18 Late Secondary Metering Body

PB472

The air and fuel emulsion is discharged out of the secon-
dary nozzles located in the booster venturi. The secondary
transfer and main metering system are only operative. when
the secondary throttle valves are opened (Figures 18 and
19).

MAIN AR MAIN WELL
FUEL AMND AIR
IDLE FEED

RESTRICTION

IDLE FUEL
WELL

DOWEL
WELL BEEED

IDLE WELL
FUEL AND AIR

MNP7681

MAIN METERING
RESTRICTIONS

FiIG. 18 Early Secondary Metering Body

SERVICE PROCEDURES

Dirt, dust, water and gum and varnish deposits 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 car-
buretor cleaner, then inspectad for wear or damage.

All restrictions and channels should be blown out with
air (See Figures 22 and 38].

Experienced technicians develop their own order or
method or disassembtly. It is probably best for a beginner to
break the carburetor down into subassemblies, keeping the
related parts together. 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 suitable 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 install the other nut on the top. This
procedure prevents nicks or damage to the throttle valves or
shafts.

DISASSEMBLY MODEL 4150 AND 4160

Many carburetors do not have all the hardware noted in
the following Steps.

1. Remove integral choke assembly and fast idle cam (if
used) (Figure 27).

2. Remove choke fast idle lever screw and lever, remove
“E” clip, fast idle cam and lever (if used).

3. Remove secondary vacuum diaphgram assembly from
carburetor body (if used) (Figure 24).

4, Remove four fuel bowl screws and primary fuel bowl
assembly by sliding straight off transfer tube (Figure
28).

5. Remove primary metering body by sliding straight off
dowels or balance tube.

6. Remove power valve using 1** wrench or power valve

*socket. Remove power valve gasket and pump transfer
tube with ““O°" rings (if used} from metering body (Fi-
gure 30).

CHOKE VALVE

THOKE LINK

/

SECONDARY FUEL BOWL

SECANDARY VACUUM DIAPHRAGH

FIG. 20 Secondary Side Model 4160. Internal Fuel Inlet Needle
and Seats.
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SECONDARY THROTTLE
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FIG. 21 Throttie Lever Side. Model 4160
FIG. 23 Throttle Lever Side, Model 4160
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FIG. 22 Top View, Model 4160, showing Idle Air and High Speed Bleeds
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FIG. 24 Choke Housing Side Mode) 4160, Internally Adjusted
Needle and Seat

FIG. 25 Removel or Installation of Primary Fuel Bowl

7. Remove gasket and main metering jets using 3/8 inch
wide screwdriver or proper jet socket (Figure 31).

8. Turn idle 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’” turms to seat each screw
lightly, The same number of turns must be maintained
from the seat upon reinstallation. Remove screws and
gaskets from metering body. Remove vent baffle (Fi-
gure 31).

9, Remove screws attaching accelerator pump cover to
fuel bowl. Remove cover and carefully remove pump
diaphragm and spring (Figure 32 and 33). '

10. Remove fuel inlet fitting with screen or filter and gasket
(Figure 34}.

11. Externally Adjustable Needle and Seat: Remove the
fuel inlet baffle and remove the retainer, float assembly
and fioat spring (if spring is used). Remove the adjust-
ment lock screw. Turn the adjustment nut coun-
terclockwise. Remove the locknut, gasket and fuel inlet
needle and seat

PRIMARY FUEL BOWL

i
!
3 [}
R

—_— e ; :
FIG. 26 Removal or Installation of Primary Metering Body

H - + I
L L |
FIG. 27 Removal or Instaltation of Integral Aptomatic Choke
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FIG. 28 Removing or Installing Primary Fuel Bowl
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FIG. 29 Removing or Installing Primary Metering Body (with
pump transfer tube)
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FIG. 30 Primary Metering Body with Acceleration Pump Trans-
fer Tube (Disassembled View)
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FIG. 31 Primary Metering Body, Fuel Bowl| Side (Disassembled
View)
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FIG. 32 Accelerator Pump, Disassembled Plastic Pump Inlet
Valve
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FIG. 33 Accelerator Pump, Disassembled Ball Check Valve

f{ .
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FIG. 34 Removal or Installation of the Plastic Pump Intake
Check Valve

12. Internal Needle and Seat: Remove float retainer “'E’’
clip, then stide float and spring out of float chamber.
Remove baffle, fuel inlet valve and seat. Discard gasket
(Figure 35).

13. Remove the plastic accelerator pump inlet check valve
(Figure 34). NOTE: THE BALL TYPE INLET CHECK
VALVE IS NOT REMOVABLE.
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FIG. 35 Fuel Bowl Assembly Internal Adjusted Needle and Seat
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FIG. 36 Removal or Installation of Secondary Fuel Bowl (Model
4160)

14. Remove secondary fuel bowl from carburetor body (Fi-
gure 36). NOTE: Disassembly of the secondary fuel bowl
is similar to the primary bowl. The fuel inlet baffles are
not interchangeable.

15. Remove secondary metering body plate and gaskets
from main body (Figure 37). NOTE: A clutch head
screwdriver must be used. Do not attempt to make one
from a regular screwdriver. Remove balance tube
washers and ““‘O’’ ring.

MODEL 4150 Disassembly of the secondary metering
body is similar to the disassembly of the primary meter-
ing body (Figure 39).

16. Remove choke rod and seal (Figure 20). Unless the
choke valve is bent or damaged, DO NOT remove.
NOTE: The choke valve screws are staked to prevent
loosening and care is necessary to ‘avoid breaking or
stripping the threads in the choke shaft. If necessary to
remove valve, remove staking with a file before loosening
ScTews.

17. Remove pump discharge nozzle retaining screw, then
lift out discharge nozzle. Remove gaskets from nozzle
(top and bottom), invert carburetor and drop out pump
discharge needle or check ball and weight from dis-
charge passage.

Mt 15487

FiG. 37 Removal or installation of Sacondary Meterlng Body
(Model 4160)
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FIG. 38 Main Body Passage ldentification

18. Invert carburetor and remove the throttle body attach-
ing screws. Remove the throttle body and gasket, Re-
move accelerator pump operating lever adjuslmg
screw and spring, low idle speed screw arld spring, curb
idle speed screw and spring, and secondary connecting
rod. CAUTION: If the throttle valves are nicked or dam-
aged, it will be necessary to install a new throttle hody or
obtain a new carburetor.

19. Disassemble the secondary dlaphragm CAUTION:
Loosen four screws carefuily and free up cover to prevent
catching edges of diaphragm in cover Serews (Figure 39).
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FIG. 39 Disassembly or Assembly of Secondary Vacuum
Diaphragm

CLEANING

Carburetor parts cleaning is thoroughly covered in the
introductory section.

NOTE: Cleaning, proper assembly, the use of the correct
parts, proper torquing of ail screws and correct adjustments
are necessary to achieve correct carburetor service.

REASSEMBLY

ASSEMBLING PRIMARY METERING BODY

i. Install idle mixture screw gaskets in passages. 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 recorded during disassembly

(Figure 31).

Install a new gasket on power valve and install with

proper wrench or socket. Torque to 100 in. lbs. (Figure

30).

3. Install main metering jets using proper screwdriver or jet
wrench (Figure 31).

4. Instal fuel baffle (if used}. Press metering body and fuel
bow] gasket down firmly on the dowels (Figure 31).
CAUTION: Be sure you are using the correct metering
body gasket and that bowl gasket is not covering the ac-
celerator pump passage.

2

ASSEMBLY FUEL BOWLS — (PRIMARY)

1. Install plastic accelerator pump check valve in fuel bowl
(Figure 34) (if used).

2. If ball type, check ball clearance under retaining bar is
proper (Figure 40).

3. Install pump diaphragm return spring, diaphragm and
pump cover. Be sure diaphragm is centered and contact
button is toward pump lever in cover. Install four attach-
ing screws and tighten evenly.

4. External adjusted fuel inlet needle and seat; Apply lub-
ricating oil or vaseline on a new **Q"’ ring seal and slide it
on the needle and seat assembly.

5. Install the fuel inlet needle and seat assembly through the
top of the fuel bowl. Then install the adjusting nut gasket.
Align the flats of the seat and the adjusting nut and install
the nut. Install the lock screw and gasket. Invert the bowl
and turn the adjusting nut until top of float is parallel to
top of bowl. This preliminary adjustment will run the
engine until the fuel level can be properly checked
through the sight plug hole after the carburetor has been
installed on the engine (Figure 41).

FIG. 40 Checking Pump Intake Ball Valve Clearance

FUEL BOWL
‘INVERTED

ADJUSTING NUT
MF-25493

FIG. 41 Preliminary Float Adjustment Externally Adjustable
Fuel Inlet Valve — Internally Adjusted Fuel Infet is
Similar

6. Slide the inlet baffle into the grooves (Figure 41).

7. 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.

8. Install new gasket on fuel inlet fitting. install screen or
filter element. Tighten fitting securely.

SECONDARY FUEL BOWL —
(EXTERNAL NEEDLE AND SEAT)

Assembile the secondary fuel bowl by following Steps 4
through B under assembly primary fuel bowls.

FUEL BOWLS WITH INTERNAL ADJUSTED FUEL

INLET NEEDLE AND SEAT (Figure 35)

Disregard Steps 4 and 5 under external adjusting needle
and seats.

1. Instail gasket on fuel inlet seat and install in fuel bowl,

2. Tighten securely with proper wrench.

3. Instali fuel inlet needle.

4, Install float assembly as described under Step 7. To
adjust the dry float setting (internally adjusted needle and
seat), adjust float parallel to bowl floor as illustrated in
(Figure 41). 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 needle.
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ASSEMBLING MAIN BODY

1. Place a new gasket on throttle 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 at-
taching screws. CAUTION: Primary throttle bores must
be on primary venturi side (choke side). Install levers,
springs and screws into throttle body. Torque attaching
screws evenly in stages to 50 in. Ib. (Figure 42).

3. Install accelerator pump discharge needle or ball and
weight (if used) in pump discharge passage under choke
valve.

4, Install pump discharge nozzle gasket on nozzle screw,
mnstall nozzle, second gasket and install assembly in posi-
tion. Tighten screw securely,

T 7T MaIN BODY

e .
K MOUNTING !
SCREWS

P AN e
"“ ~ N
g7 screwpmIvER Q} “a

PR . : min it —_ mmm = _—— m i

MF.15497

FIG. 42 Installing and Torquing Throttle Body Screws

MODEL 4160 ASSEMBLY

A. Install balance tube into main body. CAUTION: Install
new “O" rings and washers at each end. Be sure “0O"’
rings and washers are seated in recesses on hoth primary
and secondary side (Figure 43); otherwise fuel leakage will
occur.

B. Instzall a new secondary metering body (plate) to main
body gasket followed by the metering body (plate) (Fi-
gure 37). Install six clutch head screws. Tighten evenly
and securely with a proper clutch head screwdriver.

C. Position balance tube so that only 1" extends beyond the
secondary metering body (Figure 43).

D. Adjust primary and secondary dry fuel levels to
specification.

PRIMARY BOWL AND METERING BODY ASSEMBLY

1. If metering body and bowl gaskets were not installed
previously under No. 4, describing assembly primary
metering body (also secondary on model 4150), do so
now. Press gaskets down firmly on dowels, not only to
hold them in place but to prevent bowl gasket from inter-
fering with the float (Figures 29 and 31).

2. Install eight bowl 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

ECONDARY,
3 METERING

“Q RING

i WASHER  * PBATT
FIG. 43 Adjusting Balance Tube Modai 4160

BALANCE TUBE

METERING BODY

FUEL TRANSFER
TUBE

GASKET

MNP755A

FIG. 44 Installing Primary Metering Body {(Model 4160)

3. Carefully install primary metering body over bulance
tube (if used) and press firmly on dowels (Figure 44).

4. Install fuel bowl on metering body, positioning pump
lever in proper position over pump operating lever.
Carefully install four bow! screws and gaskets and

torque all bowl screws evenly in stages to 25-30 in. Ib.

5. Install a new ““O"’ ring on the extreme end of each end of
fuel transfer tube. Apply Vaseline lightly on 0" ring
and install transfer tube into opening in primary fuel
bowl, The “‘O" ring will roll into proper position as tube
is installed (Figure 29).

. The secondary metering body of the model 4160 was
installed under “‘B**, Model 4160 assembly.

MODEL 4150 SECONDARY BOWL AND METERING
BODY ASSEMBLY

1. Install secondary metering jets, power valve (if used) and
bowl vent (if used). Installi metering body gaskets. Press
firmly on metering body. Install bowl gasket on face of
metering body. Press down firmly on the nine dowels,
similar to the primary installation.

2. Carefully slide secondary fuel bowl on fuel transfer tube
and seat on gasket. Install four bowl screws and gaskelts
and torque evenly in stages to 25-30 in. Ib.

3. Install accelerator pump discharge needle or ball and
weight (if used) in pump discharge passage (in air horn).

4. Install pump discharge nozzle gasket on nozzle screw,

install nozzle, second gasket and install assembly in posi-
tion. Tighten screw securely.
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FIG. 46 Comparison Sacondary Metering Bodies Mode! 4160
Left — Model 4150 Right

ASSEMBLING SECONDARY DIAPHRAGM (Figure 39)

I. Position diaphragm in lower housing so that the diap-
hragm vacuum hole is aligned with vacuum hole in lower
COVer.

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 housing. 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 recess in diap-
hragm housing. Engage diaphragm in secondary lever.
Install housing on carburetor body, install screws and
tighten securely.

[

CARBURETOR ADJUSTMENTS

CHECKING ACCELERATOR PUMP LEVER
CLEARANCE (Figure 47)

1. With throttle valves held wide open and the pump lever
held down, it should be possible to insert a .0153 in. min,
— .062 in. max. gauge berween 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.

JTHROTTLE VALVES
IN WIDE OPEN
POSITION

PUMP OVERRIDE

PUMP OVERRIDE
ADJUSTING SCREW NP769

_{PUMP LEVER |
L MHELD DOWN

§

FIG. 47 Pump Override Screw Adjustment

ADJUSTING SECONDARY THROTTLE STOP (IF USED}
{Figure 48}

Back the secondary throttle stop screw out until the
secondary throttle vaives are closed in the throttle bore.
Turn the screw in (clockwise) until it just touches the stop on
the iever, then give it an additional 1/4 turn.

1/4 TURN AFTER
ADRISTING SCREW
CORTACT VitTH LEVER

STOP BECHEW

NP774A

FIG. 48 Secondary Throttle Valve Adjustment

INTEGRAL CHOKE ADJUSTMENTS

CHOKE QUALJIFYING

Remove choke thermostat housing cover (plastic).

A paper clip (.030 to .036 dia.) must be bent as shown to
provide an end no konger than 1/8 inch. The bent end of the
clip should be inserted into the piston bore until the end of

the bore slot is hooked as shown. Move the piston and levers
(bimetal lever must be in contact with piston lever adjusting
tab) in a choke closing direction until the edge of the piston
stot engages the end of the paper clip. The resulting choke
valve opening (clearance to the air horn wall) may then be
adjusted by bending 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 4 mechanical device to partically

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
enrichment can be cleared by use of the unloader. Adjust the
system as follows:

1. Qualify the choke control lever, if necessary.

2. Hold the throttle 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 necessury, bend the indi-s.

cated throttle fever tang until correct opening has been
oblained.

DRILL INSERTED BETWEEN WALL m
‘DF AIR HORN AND CHOKE VALVE  §

FIG. 49 Choke Unloader Adjustment

CURB IDLE ADJUSTMENT

Connect tachometer to engine, tachometer should have
12 to 2V2 accuracy and an expanded scale of 0-1000 R.P. M.
or 400-800 R.P.M.

1. Adjust idle mixture screws fully in until they are lightly
seated. Back them out 1¥2 revolutions. This will provide
sufficient adjustment to be able to start the engine.

2. Be sure the engine is thoroughly warmed up. Adjust the
curb idle speed to specification by turning the throttle
stop screw ‘‘in’’ to increase idle speed, or “‘out™ to
decrease idle speed.

3. Turn the idle mixture adjustment screws inward 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, turm the
screws inward to a point between these two extremes 10
obtain maximum engine smoothness and rpm.

. Reset idle speed to specifications.
. Recheck idle mixture adjustment and reset if necessary.

transmission in neutral, open throtile and close the
choke.

6. Disconnect tachometer from engine.

P

ERRATIC ENGINE IDLE

If the engine idle is erratic or rough after correct idle
adjustment, check the following items:

I. Recheck spark plugs and spark plug wires. Be sure all
cylinders are firing. A missing cylinder or occasional
misfire will turn an engine that is a minor emitter into a
Eross emitter.

2. Check for vacuum leaks (vacuum lines or manifold).

LOW IDLE SPEED ADJUSTMENT
With engine at correct operating temperature and condi-
tion as in above procedure and curb idle adjusted to specifi-
cations, 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. Attach tachometer,

3. With engine off and at normal operating temperature,
transmission in neutral, open throttle, and close the

choke.
4. Close throttle, then release choke to place fast idle screw

on highest speed step. Move fast idle cam until screw
drops down 1o second step of the cam against the first
step shoulder.

5. Without touching throttle, start engine, allow engine
speed to stabilize and observe tachometer. Engine
should operate at specified fast idle speed. Readjust fast
idle screw if necessary.

IDLE ADJUSTMENT PROCEDURE WITH ANALYZER

There are a number of infra-red and ultra-violet exhaust
gas analyzers in use in all parts of the country. Instructions
for use of this equipment varies by test equipment manufac-
turer. It is recommended that the various equipment man-
ufacturer’s instructions be followed for allidle adjustments.
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EXPLODED VIEW

MODELS 4150 AND 4160
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Index Part Name Index Part Name Index Part Kame
Number ‘Number . Number

1 Choke Flate 61 Flange Gasket 127 Choke Thermostat Shaft Nut

3 Fast Idie Pick-up Lever 62 Throttle Plate - Primary Thiottle Lever Ball Nut

4 Choke Housing $haft & Lever Assy, 63 Throttle Piate - Secondary 132 Fuel Valve Seat Adj. Net

8 Choke Therm. Lev., Link & Piston 64 Throt. Body & Shaft Assembly 133 Choke Thermostat Lever $pacer

Assembly 65 Fuel Line Tube 134 Pump Check Ball Weight

10 Choke Plate Scraw &7 Idle Adjusltlng Needle ) 135 Pump Cam

11 Therm. Housing Clamp Screw 68 Float & Hinge Assy. - Primary 138 Choke Rod

2| vt s s R | i sy | | Tt ot
o | mvmcmseratn 5| R | oot o St
16 Sec. Diaph. Assy. Cov. 5cr. & L. W. 78 Main Jet - Primary Hsg. Assy. - Complete
17 Fuel Bow! to Main Body Screw - - 1a3 | Theim. Hsg. Assy. - Comple

Primary Bi EUNP Discharge Needle Vaive 150 Thrat. Connector Pin Ratainer
L. i 8! owel Valve Assy, - Primary 151 Choke Rod Retainer
) Fm|522:':dt:ryam s g? Fue! Line Tube I.I‘O'.’. Ri_ng Seal 152 Throt. Connecting Rod Catter Pin
) o Fuel Valve Seat “0" Ring Seal 154 Thermostat Housing Clamp
19 Diaph, Lever Adjusting Screw 88 tdle Needle Seal 157 + | Air Vent Rod Clamp
20 Thiot, Body Screw & Lock Washe: 89 Chake Rad Seal 161 Filtet Scteen
21 Diaph. Hsg. Assy. Ser. & L. W, 50 Diaphragm Housing Check Ball-Sec. 163 Baffle Plate - Primary (Brass)
22 Chake Housing 5crew & L. W. Gl Pump tnlet Check Bali 184 Baffle Plate - Secondary
26 Diaph. Lev. Assy. 5t/. & L. W, 92 Theottie Lever Ball 165 | Metering Body Vent Batfle -
27 Throt. Plate Screw - Primaty 93 Pump Discharge Check Ball 167 | Fuel Inlet Filter
28 Throt. Plate Screw - Secondary 85 Sec. Diaphragm Housing Cover 168 | Diaphragm Lever Assembly
29 Pump Lever Adjusting Screw 98 Seconda:y Metering Body Plate 169 Pump Operating Lever
30 Pump Discharge Nozzle Screw 99 Air Vent Cap 170 Pump Operating Lever Retainer
33 Pump Cam Lock Screw 100 Choke Hsg. & Plugs Assembly 171 Secondary Diaphragm Housing
34 Fuel Pump Cov. Assy. Sct. & L. W, 101 Main Metering Bady & Plugs Assy.- 172 Thiot. Shaft Brg. Pri. & Sec. (Ribbon)
35 Secondary Metering Body Screw Primary 175 { Thol Shaft Brg. Pii. & 3ec. (Ribban)
36 Throt. Body SCfEt - i";“a' 102 Main Metering Body & Plugs Assy.- 174 | Throv Shaft Beating - Pri. (Solid)
:-1' ::z:: -t::,‘: gi:tck?lug crew Secondary 189 Baffle Plate - Primary (Plastic)
12 Fuel Level Check Plug Gasket 103 Fuel Pump Cover Assembly Axh Fuel Valve Clip
44 Fuel Valve Seat Gasket 104 Fuel Bow| &_Plugs Assy.-Piimary 190 Pump Oper. Lever Stud
106 Secandary Diaph. & Rod Assv.
4 Fuel B‘GWI Screw Gas‘ket 107 Pump Diaphragm Assembly
45 Sec. Diaphiagm Housing Gasket 109 Secondaty Diagh. Link Retaines
47 Chake Housing Gasket 110 Ait Vent Rod Spring Retainer
49 Choke Thermostat Hausing Gasket 111 Float Retainer
50 Sec. Metering Body Plate Gasket 112 Aiz Vent Valve Retainer
31 Fuel Vaive Seat Adj. Nut Gasket 113 Choke Contral Lever Retainer
52 Fue! Valve Seat Lock Screw Gasket 115 Fast ldle Cam Lever Screw Spring
53 Thiot. Body Screw Gasket 116 Theottle Step Screw Spring
54 Pump Discharge NozzZle Gasket 117 Secondary Diaphragm Spiing
55 Metering Body Gasket - Primary 118 Diaptiagm Retuwin Spring
56 Metering Body Gasket - Secondary 119 Fast Idle Cam Lever Spring
57 Fuel Bowl Gasket 120 Pump Lev. Adj. Screw Spring
58 Throttle Body Gashet 122 Pump Inlet Check Ball Ret. Spring
60 Fuel Inlet Filter Gasket 124 Flaat Spring - Pri. & Sec,
125

Fuel Inlet Filter Spring
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DESCRIPTION AND OPERATION
ALTERNATOR

The Alternator charging system is a negative ground
system, and consists of an alternator, a regulator, a charge
indicator, a storage battery, and associated wiring.

The alternator is belt driven from the engine. Current is
supplied from the alternator-regulator system to the rotating
field of the alternator through two brushes to two slip rings.

The alternator produces power in the form of alternating
current. The alternating current is rectified 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.

If a charge indicator lamp is used in the charging system
(Figure 1), the system operation is as follows: When the
ignition switch is turned ON, a small electrical current flows
through the lamp filament (turning the lamp ON) and
through the altemnator regulator to the alternator field. When
the engine is started, the alternator field rotates and pro-
duces a voltage in the stator winding. When the voltage at

BATTERY TERMINAL ACCESSORY  CHARGE

OF STARTER RELAY TERMIMAL  (NDICATOR — e
- ' | LIGHT [_ j
'C-. IGHITION | | FIELD RELAY
=  BATERY SWITCH Esgam L -

15 OHMS | 5

BLACK-
ORANGE

ALTERNATOR
e e e

ALTERNATOR
COUTFUT TERMINAL

DIODE RECTIFIERS

WHITE-BLACK STRIPE —-]

TATOR WINDINGS

STATOR TERMINAL

the alternator stator terminal reaches about 3 volts, the
regulator field relay closes. This puts the same voltage po-
tential on both sides of the charge indicator lamp causing it
to go out. When the field relay has closed, current passes
through the regulator A terminal and is metered to the alter-
nator field.

If an ammeter is used in the charging system (Figure 2),
the regulator [ terminal and the alternator stator terminal are
not used. When the ignition switch is turned ON, the field
relay closes and electrical current passes through the reg-
ulator A terminal and is metered to the alternator field.
When the engine is started, the alternator field rotates caus-
ing the alternator to operate. The ammeter indicates current
flow into (charge) or out of (discharge) the vehicle battery.

The 460 engine uses either a Ford alternator or a Motoroela
alternator. Most of this section applies to the Ford alternator,
because the Motorola unit is serviced by them.

GREEN-RED STRIPE

e

FELD

-
ROTATING STA FIELD TERMINAL

ELECTRIC

FLD

" ORANGE/LT. BLUE

CHOKE
HEATER

FIG. 1 Aiternator Charging System — Indicator Light

J2104
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OF STARTER RELAY  YELLOW- Mot used - I

SHADED = BATTERY

f‘l_ﬁ'\*ms ALTERNATOR
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ONLY
ALTERNATOR

i

STATOR TERMIMAL

WITH AMMETER

BLACK/ORANGE

IGNITION
TERMINAL

§
RECTIFIER O
IGNITION
SWITCH GREEN-RED YOLTAGE
LIMITER

[FSTATOR WINDINGS

" | | FIELD RELAY

LSED WITH
SHUNT TYPE
- AMME TER

A+

|
|
STRIPE |
|
|
|

——

STA HIELD TERMIMAL

ELECTRIC

FLD.

ORANGE/LT, BLUE

CHOKE
HEATER

= SLIP RINGS

FIG. 2 Alternator Charging System — Ammeter
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DIAGNOSIS AND TESTING —
MOTOROLA

Before performing charging 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 and/or never goes out.
This information will aid in isolating the part of the system
causing the problem. The battery must be in proper state of
charge (at least 1.200 specific gravity).

The following tests are made with the alternator in the
engine with output and regulator connections maintained to
the alternator except as noted in Steps 3 and 5. The field lead
and voltage regulator are disconnected for these tests.

Test precautions:

— DO NOT disconnect alternator output lead while al-

ternator is operating.

— DO NOT disconnect voltage regulator while alter-

nator 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

{Refer to Figure 3)

Correct voltage at regulator terminal is approximately
1.5 to 2.5 volts. This test evaluates excitation circuit,

If voltage at regulator terminal is:

5.0to0 7.0 volts = open rotor (field circuit

75 to 1.1 volts = grounded rotor circuit

8.5 to 10.0 volts = open in regulator’s load circuit

0 volts = open ignition switch or excitation resistor

If test results are uncertain, make Test 2.

YELLOW

IGN.

1.5-25

= |pcwvoLTg

[borree] =

FiG. 3 Ignition On — Engine Not Running
TEST 2 — IGNITION ON —
ENGINE NOT RUNNING

{Refer to Figure 4)

The voltage regulator may be bypassed with a short
jumper between the regulator and field terminals. If jumper
provides approximate correct voltage, fault is in the reg-
ulator. No change from high voltage indicates that the defect
is in the brush or rotor circuit.
YELLOW

IGN.

1.6-25

- DC vOL TS|

ey ]+

FIG. 4 Ignition On — Engine Not Running

TEST 3 — FIELD DRAW TEST — IGNITION OFF
(Refer {o Figure 5)

This test evaluates complete field circuit, independent of
voltage regulator. Circuit is through brushes, slip rings, field
coil to ground. Current should be 2 to 2.5 amps. If less than
this, check brushes and slip rings. It is desirable to use afield
rheostat in series with meter for protection of the meter, If
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field is shorted, excessive current would flow through meter
and pessible damage would result.

YELLOW

1GN,

»>
GRAEEN FLD WIRE o
CISCONNECTED e

2.5 L
R

\

FIG. 5 Field Draw Test — Ignition Off

TEST 4 — IGNITION ON —ENGINE RUNNING AT
FAST IDLE

{Refer to Figure 6}

s
é
+

YELLOW

IGN -

139147

-
s =

HATTERY =

;||-‘

e voLTY

FiG. & Ignition On-Engine Running at Fast Idle

BATTERY =

Voltage indicated is usvally 13.9 to 14.7 volts depending
on regulator ambient temperature. High voltage may be due
to a poor ground connection. If ground connection is not
faulty, regulator will require replacement.

TEST 5 — FIELD TERM DISCONNECTED
VOLTAGE REGULATOR PLUG DISCONNECTED
BATTERY TERMINAL SHORTED TO FIELD
TERMINAL

IGNITION ON — ENGINE RUNNING AT IDLE

This test isolates defect to either the alternator or reg-
ulator, 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 proper-
ly. For defects in stator or diodes, remove alternator.

YELLOW
VOLT
AEG

1GN. &

.
GREEN FLD.WIRE
DISCONNECTED

15 - 16

+ —
FIG.7 Field Term Disconnected Volt Reg. Plug Disconnected.
Bat. Term. Shorted to Fid. Term. Ignition On — Engine
Running at Idle

DIAGNOSIS AND TESTING
FORD ALTERNATOR

Certain tests outlined are illustrated in the schematic and
in pictorial form. The schematic illustrates the internal con-
nections of the Rotunda equipment so these connections can
be duplicated when this equipment is not available. The

various circuits involved in the tests can be selected by’

means of switches without the necessity of changing con-
nections when the illustrated equipment is used. This re-
duces the time required to test units and circuits on the
vehicle.

Where applicable, the tests are divided into On The
Vehicle and On the Test Bench procedures. Either proce-
dure can be followed depending on the equipment available
for the tests.

Troubleshooting or diagnosis is required before actual
repairs can be made in the electrical system. Even where an
obvious fault makes the replacement of a unit necessary,
you must still find out why the unit failed. When a trouble is
diagnosed correctly, unnecessary repairs are prevented, the
time the engine is out of service will be decreased, and the
repairs that are made will be permanent.

ON VEHICLE TESTS

Before performing charging 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 and/or no charge, alter-
nator warning lamp does not come on and/or never goes out.
This information will aid in isolating the part of the system
causing the problem. The battery must be in proper state of
charge (at least 1.200 specific gravity).

Visual Inspection

1. Check the battery posts and battery cable terminals for
clean and tight connections. Remove the battery cables
(if corroded), clean and install them securely.

2. Check for clean and tight wiring connections at the alter-
nator, regulator and engine.

3. Check the alternator belt tension and tighten to specifica-
tion (if necessary),

INDICATOR LIGHT —
ALTERNATOR CHARGING SYSTEM

Mormal Charge Indicatar

With Ignition switch off . . . alternator lamp is off.

With ignition switch on (engine not running) . . . alter-
nator lamp is on.

With ignition switch on (engine running) . . . alternator
lamp is off.

1. If the charge indicator lamp does not come on with the
ignition key in the ON position and the engine not run-
ning, check the I wiring circuit for an open circuit or
burned out charge indicator lamp (ignition switch to reg-
ulator I terminatl).

2. If the charge indicator light does not come on, disconnect
the wiring plug connector at the regulator and connect a
jumper wire from the I terminal of the regulator wiring
plug to the negative battery post cable clamp.

3. The charge indicator lamp should go on with the ignition
key turned to the ON position.

4. If the charge indicator bulb does not go on, check the
bulb for continuity and replace (if burned out).

5. If the bulb is not burned out, an open circuit exists
between the ignition switch and the regulator.

A good indication of a problem in the 1 wiring circuit
(ignition switch to regulator 1 terminal) will show when the
charge indicator light goes out with high engine rpm. This is
caused by an open circuit in the 15 obhm resistor wire (con-
nected in parallel with the indicator light) generally at the
terminal point (either end of the resistor wire).
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AMMETER-ALTERNATOR CHARGING SYSTEM
Normal Charge Indicator

With ignition switch off and no electrical load . . . amme-
ter should show 0 or center scale.

With ignition switch on and engine running . . . needle
deflects towards charge and returns toward center scale in
two steps (fully charged battery).

With ignition switch off and lights on . . .
should show between 0 and discharge scale.

ammeter

Tests Using a Voitmeter

When performing charging system tests with a voltme-
ter, turn OFF all lights and electrical components. Place the
engine in neutral. The battery must be charged to at least
1.200 specific gravity before starting the test.
before starting the test.

Voltmeter Test Procedure

1. Connect the negative lead of the voltmeter to the nega-
tive battery cable clamp (not bolt or nut), and the positive
lead of the voltmeter to the positive battery cable clamp
{not bolt or nut) (Figure 9).

2. Record the battery voltage reading shown on the voltme-
ter scale.

3. Connect the red lead of a tachometer to the distributor
terminal of the coil and the black tachometer lead to a
good ground.

4. Then, start the engine and operate the engine at approxi-
mately 1500 rpm. With no other electrical load the volt-
meter reading should increase 1 volt and not exceed 2
volts above the first recorded battery voltage reading.
The reading should be taken when the voltmeter needle
stops moving.

5. With the engine running, turn on all the electric
equipment.

6. Increase the engine speed to 2000 rpm. The voltmeter
should indicate a minimum of 0.5 volt above the first
recorded battery voltage (Figure 8).

If the above tests indicate proper voltage readings, the
charging system is operating normally. Proceed to Test Re-
sults if a problem still exists.

Test Results

1. If the voltmeter reading indicates over voltage {more
than 2.0 volts above battery voltage), stop the engine and
check the ground connections between the regulator and
alternator and/or regulator to engine. Clean and tighten
connections securely and repeat the Voltmeter Test
Procedure.

CHARGING NO
LOAD VOLTAGE

CHARGING VOLTAGE
BATTERY UNDER LOAD

BASE
OVERVOLTAGE

vo LTA
OVERCHARGE

TYPICAL VOLTAGE BANDS SHOWN
J1631.8

FIG. 8 Voltmetar Tast Scale

2. If over voltage condition still exists, disconnect the reg-
ulator wiring plug from the regulator and repeat the
Voltmeter Test Procedure.

3. If over voltage condition disappears (voltmeter reads
battery voltage), replace voltage regulator and repeat the
voltmeter test procedure.

4. If over voltage still exists with the regulator wiring plug
disconnected, repair the short in the wiring harness be-
tween the alternator and regulator. Then, replace the
regulator and connect the regulator wiring plug to the
regulator and repeat the Voltmeter Test Procedure.

5. If the voltmeter reading does not increase {one volt),
check for the presence of battery voltage at the alternator
BAT terminal and the regulator A terminal. Repair the
wiring if no voltage is present at these terminals, and
repeat the Voltmeter Test Procedure.

6. If the voltmeter reading does not increase one volt above
battery voltage, proceed to the next step before perform-
ing other tests, the field circuit (regulator plug to alter-
nator) must be checked for a grounding condition. If the
field circuit is grounded and the jumper wire is used as a
check at the regulator wiring plug from the A to F termi-
nals (Figure 10), excessive current will cause heat dam-
age to the regulator wiring plug terminals and may burn
the jumper wire (Figure 10}. Also, if the field circuit was
grounded, the connector wire inside the regulator will be
burned open and an under voltage condition will result.

8. The field -circuit should be checked with the regulator
wiring plug disconnected and an ohmmeter connected
from the F terminal of the regulator wiring plug to the
battery ground. The ohmmeter should indicate between 4
and 250 ohms (Figure 11).

9. A check for the regulator burned-open wire is made by
connecting an chmmeter from the I to F terminals of the
regulator (Figure 12). The reading should indicate 0 (no
resistance). If the reading indicates approximately 10
ohms, the connector wire inside the regulator is open.
The field circuit grounded condition must be found and
repaired before installing a new regulator.

VOLTMETER CONNECTIONS — TO BATTERY

FIG. 9 Voltmeter-to-Battery Connections

W2628-A
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e AND AT

VOLT-AMPTESTER _____ |
ARE 27-38

JUMPER WIRE

——
ARE 21-316

YELLOW

USE BLADE TERMINAL B9A-14294-)
FROM TERMINAL KIT NO. BSA-14294-PAK
TO PROBE REGULATCR PLUG

TESTS AY HEGULATOR PLUG FOR VOLTAGE
AT THE 17, “A’ AND "5 TERMINALS,
ENGINE AT IDLE SPEED 500 to 600 RPM

FIG. 10 Regulator Plug Voltage Tests

METER SHOULD INDICATE BETWEEN
4 AND 250 OHMS

A LOWER
READING
INDICATES A
SHORTED OR
GROUNDED
FIELD [CIRCUIT
INCLUDING,
ALTERNATOR)

£ il y//i
SET OHMMETER
“MULTIPLY BY"
KNOB AT I

OHMMETER
ARE 27-42

USE BLADE
TERMINAL
BSA-142094-J
FROM TERMINAL
KIT NO. B9A:14294-PAK
N REGULATCOR PLUG.

FIG. 11 Field Circuit Test

Field Circuit and Alternator Tests

1.

W b

If the field circuit is satisfactory, disconnect the regulator
wiring plug at the regulator and connect the jumper wire
from the A to the F terminals on the regulator wiring plug
(Figure 10).

. Repeat the Voltmeter Test Procedure.
. If the Voltmeter Test Procedure still indicates a problem

(under voltage), remove the jumper wire from the reg-
ulator plug and leave the plug disconnected from the
regulator. Then, connect a jumper wire to the FLD and
BAT terminals on the alternator (Figure 13).

. Repeat the Voltmeter Test Procedure.

J1§3zC

REGULATOR
DAMAGED REGULATOR
[+ 1.8
-r//_\“r—l
N
OHMMETER "\l 1
ARE 27-42 = o
O
=
i
--C\ © O
/- —

SET OHMMETER
"MULTIPLY 8Y"
¥KNOB ON 4

J1634-,

FIG. 12 Regulator Burned — Open Connector Wire Test

. Ifthe Voltmeter Test results are now satisfactory, repair

the wiring harness from the alternator to the regulator,
Then, remove the jumper wire at the alternator and con-
nect the regulator wiring plug to the regulator.

. Repeat the Voltmeter Test Procedure to be sure the

charging system is operating normally.

. If the Voltmeter Test results still indicate (under vol-

tage), repair or replace the alternator. With the jumper
wire removed, connect the wiring to the alternator and
reguiator.

. Repeat the Voltmeter Test Procedure.
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JUMPER WIRE
CONNECTED TO ALTERNATOR
“BAT" AND "FLD” TERMINALS

FIG. 13 Jumper Wire Connections

Regulator | and S Circuit Tests

S Circuit — With Ammeter

1. Connect the positive lead of the voltmeter to the S termi-
nal of the regulator wiring plug (Figure 10). Then, turn the
ignition switch to the ON position. Do not start the
engine.

2. The voltmeter reading should indicate battery voltage.

3. If there is no voltage reading, disconnect the positive
voltmeter lead from the positive battery clamp and repair
the S wire lead from the ignition switch to the regulator
wiring plug.

4. Connect the positive voltmeter lead to the positive bat-
tery cable terminal, connect regulator wiring plug to reg-
ulator and repeat the Voltmeter Test Procedure.

S and | Circuit — With Indicator Light

1. Disconnect the regulator wiring plug and install a jumper
wire between the A and F terminals.

2. With the engine idling, connect the positive lead of the
voltmeter to the § terminal and then to the I terminal of
the regulator wiring plug (Figure 10). The voltage of the S
circuit should read approximately 1/2 of the I circuit.

3. Ifno voltage is present, repair the alternator or the wiring
circuit at fault. Reconnect the positive voltmeter lead to
the positive battery cable terminal.

4, 1f the above circuit tests are satisfactory, install a new
regulator.

5. Then, remove the jumper wire from the regulator wiring
plug and connect the wiring plug to the regulator. Repeat
the Voltmeter Test Procedure.

Diode Test — On Vehicle

1. Disconnect voltage regulator wiring plug.

2. Connect a jumper between A" and “°F”" terminal of
voltage regulator wiring plug.

3. Connect voltmeter to battery cable clamps.

4. Start engine — let engine run at idle.

JUMPER WIRE CONNECTED
TO ALTERNATOR
“BAT" AND “FLD"” TERMINALS

REGULATOR PLUG
REMOVED

FROM REGULATOR
JI1E368

5. Read and record voltmeter reading.

6. Move positive voltmeter lead to **S™" terminal in voltage
regulator wiring plug.

7. Note voltmeter reading.

Test Results

1. If voltmeterreads 1/2 of battery voltage, diodes are okay.

2. If voltmeter reads approximately 1.5 volts, alternator has
shorted negative diode, or a grounded stator winding.

3. If voltmeter reads approximately 1.5 volts less than bat-
tery voltage, alternator has shorted positive diode. )

4. If voltmeter reads about 1.0 to 1.5 volts less than 1/2
battery voltage, alternator has an open positive diode.

5. If voltmeter reads about 1.0 to 1.5 volts more than 172
battery voltage, alternator has an epen negative diode.

BENCH TESTS

RECTIFIER SHORT OR GROUNDED AND
STATOR GROUNDED TEST — ON BENCH

These tests are performed with an ARE 27-42 ohmmeter.
Set the Multiply By knob at 10, and calibrate the chmmeter
as directed inside the instrument cover.

Contact one ohmmeter probe to the alternator BAT ter-
minal and the other probe to the STA terminal. Then, re-
verse the ohmmeter probes and repeat the test. A reading of
about 60 ohms should be obtained in one direction and no
needle movement with the probes reversed. A reading in
both directions indicates a bad positive diode, a grounded
positive diode plate or a grounded BAT terminal.

Perform the same test using the STA and GND (ground)
terminals of the alternator. A reading in both directions
indicates either a bad negative diode, a grounded stator
winding, a grounded stator terminal, a grounded positive
diode plate, or a grounded BAT terminal.

Infinite readings (no needle movement) in all four probe
positions in the preceding tests indicates an open STA ter-
minal lead connection inside the alternator.
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FIELD OPEN OR SHORT CIRCUIT TEST — ON BENCH

This test is performed with an ohmmeter (Tool ARE
27-42). Set the ohmmeter Multiply By knob at 1 and calib-
rate the ohmmeter as directed inside the instrument cover.

Contact the alternator field terminal with one probe and
the ground terminal with the other probe. Then, spin the
alternator pulley. The ohmmeter reading should be between
4 and 250 ohms, and should fluctuate while the pulley is
turning. An infinite reading (no meter movement) indicates
an open brush lead, worn or stuck brushes, or a bad rotor
assembly. An ohmmeter reading less than 4 ohms indicatesa
grounded brush assembly, a grounded field terminal or a bad
rotor.

DIODE TEST — ON BENCH

Remove the rectifier assembly from the alternator as
outlined under Disassembly. Set the ohmmeter Multiply By
knob at 10 and calibrate the meter as directed inside the
cover.

To test one set of diodes, contact one probe to the
lerminal bolt as shown in Figure 14 and contact each of the
three stator lead terminals with the other probe. Reverse the
probes and repeat the test. All diodes should show a fow
reading of aboul 60 ghms in one direction, and an infinite
reading (no needle movement) with the probes reversed.
Repeat the preceding tests for the other set of diodes except
that the other terminal screw is used.

If the meter readings are not as specified, replace the
rectifier assembly.

STATOR COIL OPEN OR GROUNDED TEST —
ON BENCH

These tests are made to determine if the stator coil is
operating properly, Disassemble the stator from the alter-
nator as outlined under Disassembly.

Set the ARE 27-42 ohmmeter Multiply By knob at I, and
calibrate the meter as directed inside the cover. Connect the
ohmmeter probes between each pair of stator leads (3 differ-
ent ways). The ohmmeter must show equal readings for each
pair of stator leads. Replace the stator if the readings are not
the same.

Set the ARE 27.42 chmmeter Multiply By knob at 1000,
Connect the chmmeter probes to one of the stator leads and
to the stator laminated ¢ore. Be sure that the probe makes a
good electrical connection with the stator core. The meter
should show an infinite reading (no meter movement). If the
meter does not indicate an infinite reading (no meter move-
ment), the stator winding is shorted to the core and must be
replaced. Repeat this test for each of the stator leads.

OHMMETER ARE 17-42

CONTACT
EACH
TERMINAL

CONTACT
DICDE
PLATE

JI2n-E

FIG. 14 Diode Test — Rear Terminal Alternator

ROTOR OPEN OR SHORT CIRCUIT TEST—ON BENCH

Disassemble the front housing and rotor from the rear
housing and stator as outlined under Disassembly. Set the
ohmmeter (ARE 27-42) Multiply By knob at 1 and calibrate
the meter as directed inside the ohmmeter cover.

Contact each chmmeter probe to a rotor slip ring. The
meter reading should be 4 or 5 ohms. A higher reading
indicates a damaged slip ring solder connection or a broken
wire. A lower reading indicates a shorted wire or slip ring.
Replace the rotor if it is damaged and cannot be repaired.

Contact one chmmeter probe to a slip ring and the other
probe 1o the rotor shaft. The meter reading should be infinite
(no deflection). A reading other than infinite indicates the
rotor is shorted to the shaft. Inspect the slip ring soldered
terminals to be sure they are not bent and touching the rotor
shaft, or that excess solder is grounding the rotor coil con-
nections to the shaft. Replace the rotor if it is shorted and
cannot be repaired.

ADJUSTMENTS

BELT ADJUSTMENTS

1. Check the belt tension with Tool T63L-8620-A. The belt
should be within specifications (Specifications Section).

2. If the belt is not within specifications, loosen the alter-
nator mounting bolt to a snug position and loosen the
adjusting arm bolts.

3. Apply pressure on the alternator front housing only and
tighten the adjusting arm to alternator bolt.

4. Check the belt tension using Tool T63L-8620-A. Adjust
the belt for specified tension.

5. Tighten all mounting bolts.
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REMOVAL AND INSTALLATION

Removal

1.
2

3
4,

Disconnect the battery ground cable.

Loosen the alternator mounting bolts and remove the
adjustment arm-to-alternator attaching bolt.

. Remove the electrical connectors from the alternator.

mounting bolt, and remove the alternator.

L b

Disengage the alternator belt. Remove the alternator

Installation

}. Install the alternator wiring harness. Position the alter-
nator to the engine, and install the spacer (if used) and the
alternator meounting bolt. Tighten the bolt only finger
tight.

. Install the adjustment arm-to-alternator attaching bolt.

. Position the belt on the pulley and adjust the belt tension
using Tool Te3L-8620-A. Apply pressure on the alter-
nator front housing only, when tightening the belt.
Tighten the adjusting arm bolt and the mounting bolt.

4. Connect the battery ground cable.

OVERHAUL — FORD ALTERNATOR

Disassembly
Figure 15 shows a disassembled view of the alternator. board with built-in diodes. The third type circuit board

1. Mark both end housings and the stator with a seribe mark has built-in diodes with an additional booster dicde plate
for assembly. ) containing two diodes. This circuit board is used only in

2. Remove the three hous_lng through bolts. the 61-ampere alternator.

3. Separate the front housing and rotor from the stator and IIf the alternator rectifier has an exposed board, remove
rear housing. the screws from the rectifier by rotating the bolt heads /4 |

, 4. Remove all the nuts and insulators from the rear housing turn clockwise to unlock them and then remove the screws

and remove the rear housing from the stator and rectifier (Figure 16). Push the stator terminal straight out on a re-
assembly. ctifier with the diodes buiit into the circuit board (Figure 16).

5. Remove the brush holder mounting screws and remove Avoid turning the screw while removing, to make .certain
the holder, brushes, brush springs, insulator and that the straight knurl will engage the insulators when instal-
terminal. ling. Do not remove the grounded screw (Figure 17).

6. If replacement is necessary, press the bearing from the 9. Remove the drive pulley nut with the tool shown in
rear housing supporting the housing on the inner boss. Figure 18; then, pull the lock washer, pulley, fan, fan

7. If the rectifier assembly is being replaced, unsolder the spacer, Totor and rotor stop from the rotor shaft.

' stator.leads from rectifier terminals, and separate the 10. Remove the three screws that hold the front end bearing
stator from the rectifier assembly. Use a 100-watt solder- retainer, and remove the retainer. If the bearing is dam-
ing iron. aged or has lost its lubricant, support the housing close

8. Original production alternators will have one of three to the bearing boss, and -press out the old.bearing from
types of rectifier assembly circuit boards (Figure 16); one the housing. .
has the circuit board spaced away from the diode plates 11. Perform a diode test and a field open or short circuit test
with the diodes exposed. Another type is a single circuit {Refer to Testing in this Part).
BRUSH TERMINAL
AMD INSULATQR B':Ei?a?c]’e
3792518
REAR 10329 RECTIFIER ROTOR tongs FAN SPACER
HOUSING ASSEMBLY 10335 o
10334 10304 STATCR
10336
AEAAR BEARING BRUSHES
Toame l 10347 RETAINER
1OA3ZES
S5TOP 3511245
Rle o i3 J
e ‘ | 7
AOTOR P ‘ Ve
AADIO sTor :
SUPPRESSION 18370
BRUSH SPRINGS CcAPACITOR =
INSULATORS 10345 18827
10329 ruRouGH ' 351495-5.
BOLTS .
3784665 BRAUSH HOLDER FAN
10351 3792015 FRONT HOUSING 104310

FIG. 15 Disassembled Alternaior

10333

J116EK
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STATOR NEUTRAL

STATOR
TERMINAL INSULATING

WASHERS

RECTIFIER WITH BUILT=IN DIODES

FIG. 16 Rectifier Assembly

FIG. 17 Stator Terminal Installation — Integral Rectifier Circuit Board

STATOR 10336

STATOR NEUTRAL LEAD

RECTIFIER WiTH EXPOSED DIDDES

TERMINAL SCREW
PART OF 10304 KiT

INSULATING WASHER
TO PREVENT
SHORTING CIRCUIT

STATOA NEUTRAL STATGR NEUTRAL

TEAMINAL

UNL.OCK

LOCK

UNLOCK ¥

DISHED WASHER
ISTEELY GOLT

SQUARE STATOR
TERMINAL INSULATOR -
PART OF 10304 KIT

INTEGRATED RECTIFIER
ASSEMBLY 10304

BOARD ~ PART OF 10204 K1y

B0 NOT REMOYE

STATOR LEADS

Assembly

1

2.

4.

5.

. The rotor, stator and bearings must not be cleaned with

solvent. Wipe these parts off with a clean cloth.
Press the front bearing in the front housing bearing boss
(put pressure on the bearing outer race only), and install
the bearing retainer (Figure 15).

. If the stop-ring on the rotor drive shaft was damaged,

install a new stop-ring. Push the new ring on the shaft and
in the groove. Do not open the ring with snap ring pliers as
permanent damage will result.
Position the rotor stop on the drive shaft with the re-
cessed side against the stop-ring.
Position the front housing, fan, spacer, fan, pulley and
lock washer on the drive shaft and install the retaining
nut. Tighten the retaining nut with the tocl shown in
Figure 18 to the specified torque.

INSULATING WASHERS TO PREVENRT
SHORTING CIRCUIT BOARD

STATOR NEUTRAL LEAD

H428-C

. If the rear housing bearing was removed, support the

housing on the inner boss and press in a new bearing
flush with the outer end surface.

. Place the brush springs, brushes, brush terminal and

terminal insulator in the brush holder and hold the
brushés in position by inserting a piece of stiff wire in
the brush holder as shown in Figure 19.

. Position the brush holder assembly in the rear housing

and install the mounting screws. Position the brush
leads in the brush holder as shown in Figure 20.

. Wrap the three stator winding leads around the rectifier

terminals and solder them. Use a 100-watt soldering
iron and rosin-core solder. Position the stator neutral
lead eyelet on the stator terminal screw and install the
screw in the rectifier assembly (Figure 21).

MOUNTING

J1401-F
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Toal -
T&5P - 10300.8

3/4 tnch Wrench

BRUSH HOLDER
10351

5tiff Wire

BRUSH
TERMINAL
iNSULATOR

I 10329

3792515

11203.C

FIG. 19 Brush Holder Assembly

THE GRQUMD STUD 15 FULLY INSTALLED,
INTO RECTIF{ER WHEN ' BUILT, DQNOT
REMOVE GROUND SCREW EXCEPT TD REPAIR
OR REPLACE SCREW QR WASHER

BAT TERMINAL
INSULATOR 10A383

RADIO NOISE SUPPRESSION
CAPACITOR 18827

FIG. 22 Terminal Insulators — Fiber Glass Circuit Board

FIG. 20 Brush Lead Positions

RADID SUPRESSION
CAPACITGOR (18827)

MCULDED
CIRCLNT
BOARD

STATOR
MEUTRAL
LEAD

BAT.
TERMINAL
INSULATOR

104383

STA.
TERMINAL
INSULATOR

10A383

STATOR-10336

STATOR
WINDING LEADS

RECTIFIER ASSEMBLY 10304

J 1167-F

FIG. 21 Stator Lead Connections

ALIGM SQUARE INSULATOR WiTH SQUARE
HOLE IN DIODE ,PLATE

STATOR TERMINAL NEED NOT BE FORCED THROUGH
RECTIFIER AND INSULATOR. THE NUT WILL PULL STUD
INTO PROPER POSITION WHEN TERMINAL
15 INSTALLED TO REAR HOUSING

11429-D
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For a rectifier with the diodes exposed, insert the spe-
cial screws through the wire lug, dished washers and
circuit board (Figure 16). Turn them 1/4 turn coun-
terclockwise to lock them. For single circuit boards
with built-in diodes, insert the screws straight through
the wire lug, insulating washer and rectifier into the
insulator (Figure 12).

The dished washers are 1o be used enly on the circuit board

with exposed diodes (Figure 16). If they are used on the single
circuit board, a short circuit will occur. A flat insulating
washer i5 to be used between the stator terminal and the
board, when a single circuit board is used (Figure 17).

11.

Position the radio noise suppression capacitor on the
rectifier terminals. On the circuit board with exposed
diodes, install the STA and BAT terminal insulators
(Figure 21). On the single circuit board, position the
square hole in the rectifier assembly (Figure 17). Posi-
tion the BAT terminal insulator (Figure 22) on the BAT
terminal.

Position the stator and rectifier assembly in the rear

housing. Make certain that all terminal insufators are seated
properly in their recesses. Position the STA (black), BAT
(red), and FLD (orange) insulators on the terminal bolts, and
install the retaining nuts (Figure 23).

FIG. 23 Alternator Termina! Locations

12,
13,

Wipe the rear end bearing surface of the rotor shaft with
a clean lint-free rag.

Position the rear housing and stator assembly over the
rotor and align the scribe marks made during disassem-
bly. Seat the machined portion of the stator core into the
step in both end housings. Install the housing through
boits. Remove the brush retracting wire, and put a daub
of waterproof cement over the hole to seal it.
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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. Loose or
corroded connections or partially broken cables will result
in slower than normal cranking speeds, and may even pre-
vent the starter from cranking the engine.

SOLENOQID ACTUATED STARTER

Major assembly components of the solenoid actuated
starter are the frame and field coil assembly, armature as-
sembly, brush plate assembly, drive assembly, shift lever
assembly, drive housing assembly and starier solenoid as-
sembly (Figure 1).

The motor is a four-brush, four-field, four-pole wound
unit.

The solencid assembly is mounted to a flange on the
starter drive hounsing. The entire shift lever mechanism and
the solenoid plunger are enclosed in the drive housing, thus
protecting them from exposure to dirt and road splash.

A metal heat shield protects the solenoid from heat
radiated by the exhaust pipe and manifold. Without this
shield, plastic parts of the solenoid could be damaged by
excessively high temperatures, and the solenoid could fail.

Always install a heat shield whenever a starter has been
removed and repaired or replaced, or whenever the shield
has fallen off or has been damaged. Service Kit D3AF-
11K I38-AA contains the attaching screws and a universal
shield for use on all engines with solenoid starters.

The solenoid incorporates two windings: a pull-in wind-
ing and hold-in winding. Together they provide the magnetic
attraction to pull the solenoid plunger into the solenoid.

SOLENOID OPERATION

Engine cranking occurs when the solenoid on the starter
is energized through the starter control (ignition) switch.
When energized, the solenoid shifts the starting motor pin-
ion into mesh with the engine flywheel ring gear.

Simultaneously, the main contacts of the solenoid are
closed and battery current is directed to the starting motor,
causing the armature to rotate,

SOLENOID
SOLENGHD TERMINAL )
BATTERY
TERMINAL
iy 5
SHIFT FORK
®)
— N
T O)j PINION
BUSHING P " T ’l S O
il
BRUSH [ |
J il | il
" PN ——J

FIG. 1 Solenoid Actuated Starter Cross Section

OVER.RUNNING CLUTCH

Jdld-A
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LINK

FIG. 2 Solenoid Connector Link

After the engine starts, the starter drive is disengaged
only when the ignition switch is turned from the START to
the ON position. This opens the circuit to the starter sol-
enoid and the solenoid return spring causes the shift lever to
disengage the starter drive from the engine flywheel ring
gear.

The starting motor is protected from short duration ex-
cessive speed by an overrunning clutch incorporated in the
starter drive. The overrunning clutch permits the drive pin-
ion pear to rotate faster than the armature as the engine
staris and picks up speed, thus protecting the armature from
being driven by the engine.

STARTER

; \ RELAY

STARTER
WITH
AELAY

J1641-C

CONNECTOR LINK

In the solenoid actuated starter heavy battery current is
carried to the starter windings by contacts in the solenoid.

If the solenoid actuated starter is installed on engines
with a starter relay, a special “connector link™ is installed
on the solenoid {Figure 2). This link connects the battery
terminal with the solenoid operating windings. Thus, when
ihe key is turned tothe START position, the starter relay is
actuated, sending battery current to the starter solenoid.
The current operates the solenoid and then the starter
through solenoid internal contacts.

When replacing starters or starter solenoids, be sure to
replace the link. If a link is not used on a starter relay
equipped engine, the engine will not start.

TESTING
BOOSTER BATTERY

You should connect a booster battery to the starting
system for cases of a starter that will not crank the engine or
a starter that cranks the engine very slowly, for you may
have run vour battery down while trying to get the engine
started.

If the starter does not turn the engine over, even with a
booster battery attached, refer to the following tests. Be
certain that correct battery polarity is observed when using a
booster battery; positive-to-positive and negative-to-negative
connection of the auxiliary cables.

ON VEHICLE TESTING
STARTER CRANKING CIRCUIT TEST

These tests will determine whether or not there is exces-
sive resistance in the cranking circuit. Make each test con-
nection as shown in Figure 3. While cranking the engine,
observe the voltage drop reading for each test. Disconnect
and ground the high tension lead from the ignition coil to

prevent the engine from starting. Connect a remote control

switch between the battery terminal of the starter relay and

the S terminal of the relay. The voltage drop in the circuit will
be indicated by the voltmeter (0 to 2 volt range). Maximuom
allowable voltage drop should be:

1. 0.5 volt with the voltmeter negative lead connected to the
starter terminal and the positive lead connected to the
battery positive terminal (Figure 3, connection 1).

2. 0.3 voit with the voltmeter negative [ead connected to the
starter terminal and the positive lead connected to the
battery terminal of the starter solenoid (Figure 3,
connection 2),

3. 0.2 volt with the voltmeter negative lead connected to the
battery terminal of the starter solenoid and the positive
Iead connected to the positive terminal of the battery
(Figure 3, connection 3).

4. 0.1 volt with the voltmeter negative lead connected to the
negative terminal of the battery and the positive lead
conmnected to the engine ground (Figure 3, connection 4).
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COMNECTIONS FOR TESTS 1,2,3 AND 4

BATTERY

ENGINE
GROUND

VOLTMETER
POSITIVE LEAD

VOLTMETER
NEGATIVE LEAD

STARTER
SOLENQID

FIG. 3 Starter Cranking Circuit Test

STARTER LOAD TEST

Connect the test equipment as shown in Figure 4, Be
sure that no current is flowing through the ammeter and
heavy-duty carbon pile rheostat portion of the circuit
(rheostat at maximum counterclockwise position).

Crank the engine with the ignition OFF, and determine
the exact reading on the voltmeter. This test is accomplished
by disconnecting and grounding the high tension lead from
the ignition coil, and by connecting a jumper from the bat-
tery terminal of the starter solenoid to the ignition switch
“*8" terminal of the solenoid.

BATTERY STARTER TESTER

CARBON PILE RHEDSTAT

STARTER
141318

Stop cranking the engine, and reduce the resistance of
the carbon pile until the voltmeter indicates the same read-
ing as that obtained while the starter cranked the enging.
The ammeter will indicate the starter current draw under
load.

STARTER SOLENOID TEST

If the solenoid does not pull in (starter load test) measure
the voltage between the starter mounted solenoid switch
terminal and ground with the ignition switch closed. If the

VOLTMETER AMME TER REMOTE CONTROL
STARTER SWITEH TO IGNITION SWITCH
POSITIVE LEADS ‘- Red-Blue
"""'ggfggﬁ; STARTER
SOLENCID
T0
IGNITION
COIL
REMOTE
STARTER = E%:;RTE;

FIG. 4 Starter Load Tast

SWITCH

BATTERY

14158
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reading is 10 volts or more, a worn or damaged solenoid is
indicated. Remove the starter assembly for solenoid
replacement.

BENCH TESTS
STARTER NO-LOAD TEST

This test will uncover such faults as open or shorted
windings, rubbing armature, and bent armature. '

Make the test connections as shown in Figure 5. The
starter will run at no load. Be sure that no current is flowing
through the ammeter (rheostat at maximum coun-
terclockwise position). Determine the exact reading on the
voltmeter.

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

BATTERY | N
STARTER | | s o
TESTER -
t‘ag—_gs EE
_ (w%) — -
" ARE #-31
A STARTER
! ; o
+ ]
S —
D
. BATTERY
BEMCH TEST X Ndiee

FIG. 5 Starter No-Load Test on Test Bench

ARMATURE OPEN CIRCUIT TEST _

An open circuit armature may sometimes be detected by
examining the commutator for evidence of burning. A spot
burned on the commuiator is caused by an arc formed every
time the commutator segment, connected to the open circuit
windings, passes under a brush.

ARMATURE AND FIELD GROUNDED CIRCUIT TEST

This test will determine if the winding insulation has
failed, permitting 2 conductor to touch the frame or arma-
ture core.

To determine if the armature windings are grounded,
make the connections as shown in Figure 6. If the voltmeter
indicates any voltage, the windings are grounded.

Grounded field windings can be detected by making the
connections as shown in Figure 7. If the voltmeter indicates
any voltage, the field windings are grounded.

I
y
[T}

L]
]

e

‘ )
J

i
§

1
1

21

b
=
e 10 |1

14178

J1418- A

FIG. 7 Field Grounded Circuit Test

REMOVAL AND INSTALLATION

SOLENOID ACTUATED STARTER

Removal

1. Disconnect the battery ground cable, and raise the vehi-
cle on a hoist. -

2. Disconnect the cable and wires at the terminals on the

solenoid.
3. Remove the starter mounting bolts and remove the start-

er assembly.

Installation
1. Position the starter assembly to the starter mounting
plate and start the mounting bolts.

STARTER
SOLENQID

FIG. B Starter Cable Connections
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2. Snug the starting motor mounting bolits while holding the 3.

starter squarely against the mounting surface and fully
inserted into the pilot hole. Tighten the mounting bolts to

15 to 20 ft-1b. 4.

Connect the cable and wires to the terminals on the
solenoid (Figure 8). Tighten the battery cable nut to 45 to
95 in-Ib torque,

Connect the battery ground cable.

OVERHAUL
SOLENOID ACTUATED STARTER
Disassembly
1. Disconnect the copper strap from the starter terminal on 2.
the solenoid, remove the retaining screws and remove
the solenoid from the drive housing (Figure 9). 3.
2. Loosen the retaining screw and slide the brush cover 4.

band back on the starter frame for access to the brushes.

3. Remove the commutator brushes from their holders.
Hold each spring away from the brush with a hook, while
slidinig the brush out of the holder.

4, Remove the through-bolts and separate the drive-end
housing, starter frame and brush end plate assemblies.

5. Remove the sclenoid plunger and shift fork assembly. If
either the plunger or fork is to be replaced, they can be
separated by removing the roll pin.

6. Remove the armature and drive assembly from the
frame. Remove the drive stop ring and slide the drive
assembly off the armature shaft.

7. Remove the drive stop ring retainer from the drive
housing.

CLEANING AND INSPECTION

I. Do not wash the drive because the solvent will wash out
the lnbricant causing the drive to slip. Use a brush or
compressed air to clean the drive, field coils, armature,
commutator, armature shaft front end plate, and rear end

Inspect the armature windings for broken or burned insu-

- lation and unsoldered connections.

Check the armature for open circuits and grounds.
Check the commutator for runout (Figure 10). Inspect
the armature shaft and the two bearings for scoring and
excessive wear. On a starter with needle bearings apply a
small amount of grease to the needles. If the commutator
is rough, or more than 0.005 inch out-of-round, turn it
down.

Dial Indicator

ROTATE 2
ARMATURE SHAFTS

"Y' Blocks
1Nwi-c

housing. Wash all other parts in solvent and dry the parts. FIG. 10 Commutator Runout Check

BRLUISH END PLATE
ASSEMHLY-11049

SOLENOID ASSEMBLY-11390

BAUSH S5PRING-11050 &
:a‘ '
BUSHING 14087 | T enskerndne
i BRLSH COVER “:Qfﬁ.\/ SPAING-11103
BAND-1%126 A L8 PLUNGER 11392
STARTER FAAME i f,

SOLENQID LINK
INSTALLED

SHIFT FORK- 11067-—-1£ SEAL

ORIVE ASSEMBLY o~
-11350

DRIVE STOP AING-31222

DAIVE STOP RING RETAINER
11223

DAIVE PINION THAUST WASHER-11036

FiG. 9 Starter Disassembled

FOLE SHOE RETAINING
SCREW-11915

ARMATURE THRUST,
. WASHER-11036

ARMATURE-11005

FIELD COIL
ASSEMBLY-11082

Ha03-E
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5. Check the brush holders for broken springs and the insu-
lated brush holders for shorts to ground. Tighten any
rivets that may be loose. Replace the brushes if worn to
1/4 inch in length.

6. Check the brush spring tension. Replace the springs if the
tension is not within specified limits (80 ounces
minimum).

7. Inspect the field coils for burned or broken insulation and
continuity. Check the field brush connections and lead
insulation. A brush kit is available. All other assemblies
are to be replaced rather than repaired.

8. Examine the wear pattern on the starter drive teeth. The
pinion teeth must penetrate to a depth greater than 1/2 the

- ring gear tooth depth (Figure 1), to eliminate premature
ring gear and starter drive failure.

9. Replace starter drives and ring gears with milled, pitted
or broken teeth of evidence or inadequate engagement
(Figure 11).

Assembly
1. Install a small amount of lubriplate on the the armature
shaft splines. Install the drive assembly on the armature
shaft and install a new stop ring {(Figure 9).
2. Apply a small amount of lubriplate on the shift lever
pivot pin. Position the solenoid plunger and shift lever
assembly in the drive housing.

MORMAL WEAR FATTERN SMALL WEAR PATTERN

FIG. 11 Pinion and Ring Gear Wear Patterns

10,
. Connect the starter to a battery to check its operation.

. Place a new retainer in the drive housing. Apply a small

amount of lubriplate to the drive end of the armature
shaft. Place the armature and drive assembly into the
drive housing. Be sure that the shift lever tangs properly
engage the drive assembly.

. Apply a small amount of lubriplate on the commutator

end of the armature shaft.

. Position the frame and field assembly to the drive hous-

ing. Be sure that the frame is properly indexed to the
drive housing assembly.

. Position the brush plate assembly to the frame assem-

bly. Be sure that the brush plate is properly indexed to
the frame. Install the through-bolts and tighten to 45 to
85 in-lbs.

. Place the brushes in their holders. Pull each spring away

from the holder with & hook to allow entry of the brush.
Center the brush springs on the brushes. Press the insu-
lated brush leads away from all other interior compo-
nents to prevent possible shorts.

. Position the rubber gasket between the solenoid mount-

ing and the upper outside surface of the frame. Position
the starter solenoid with metal gasket (if used), and
install the solenoid mounting screws.

. Connect the copper strap to the starter terminal on the

solenoid.
Position the cover band and tighten the retaining screw.

MILLED CONMONITION-
EXCESSIVE WEAR ON
20R 3TEETH

MILLED TOOTH-METAL
BUILD-UP WILL NOT

PERMIT ENGAGEMENT

MILLED GEARS

J1372-A
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BRUSH REPLACEMENT

Replace the starter brushes when they are worn to 1/4

inch. Always install a complete set of new brushes.

L.
2.
3.

Disconnect the copper strap from the starter terminal on
the solenoid.

Loosen the retaining screw and slide the brush cover
band back on the starter frame for access to the brushes.
Remove the commutator brushes from their holders.
Hold each spring away from the brush with a hook,
while sliding the brush out of the holder.

. Remove the through-bolts and separate the drive end

housing, starter frame and brush end plate assemblies.

. Remove the ground brush retaining screws from the

frame and remove the brushes.

. Cut the insulated brush leads from the field coils, as

close to the field connection point as possible.

. Clean and inspect the starter motor.
. Replace the brush end plate, if the insulator between the

field brush holder and the end plate is cracked or
broken.

. Position the new insulated field brushes lead on the field

coil connection. Position and crimp the clip provided
with the brushes to hold the brush lead to the connec-
tion. Solder the lead, clip, and connection together,
using rosin core solder. Use a 300-watt iron.

t.
12.

14.

15.

16.
17.
18.

. Install the ground brush leads to the frame with the

retaining screws.

Clean the commutator with 00 or 000 sandpaper.
Apply a small amount of lubriplate on the commutator
end of the armature shaft.

. Position the rubber gasket over the solenoid plunger

lever, then position the frame to the end housing so that
the wide slot in the frame clears the plunger lever and
the end housing dowel is indexed with its frame slot.

Position the brush plate assembly to the frame assem-
bly. Be sure that the brush plate is properly indexed to
the frame. Install the through-bolts, making certain that
the insulated brush lead is not between the through-bolt
and the frame, and tighten to 45 to 85 in-[bs.

Place the brushes in their holders. Pull each spring away
from the holder with a hook to allow entry of the brush.
Center the brush springs on the brushes. Press the insu-
lated brush leads away from all other interior compo-
nents to prevent possible shorts.

Slide the cover band into position and tighten the retain-
ing screw,

Connect the copper strap to the starter terminal on the
solenoid. .

Connect the starter to a battery to check its operation.
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DESCRIPTION AND OPERATION

A series-parallel flow cooling system is employed on the
460 engines (Figure 1). The water passages from the pump
are routed through cast passages in the front cover to the
cylinder block. The cast iron water pump is isolated from the
aluminum front cover by a steel plate to preclude eresion of
the aluminum cover. Coolant flows through the cylinder
block to the rear, up through the deck and forward through
the cylinder head to the water crossover in the intake man-
ifold. Bleed holes in the cylinder block and head are located
under each spark plug for additicnal water flow and cooler
spark plug temperatures. The by-pass to the suction side of
the pump, and the water thermostat which is retained by an
outlet connection, are located in the manifold water
Crossover,

NOTE: The cooling system may change on marine engines
as they are marinized. The water pump may be deleted on ski
hoat engines.

COOLANT (INDUSTRIAL)

Correct coolant level is essential for maximum circula-
tion and adequate cooling. In addition. for the cooling sys-
tem to perform its function, it must receive proper care. This
includes keeping the radiator fins clean and a periodic in-
spection 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.

v
o= ) 9,
o= N AN
(] ‘
2\ o
o ]

All coolant added should be the specified mixture of
Ford permanent anti-freeze and water. If Ford Permanent
Anti-freeze is not available, another reputable permanent
anti-freeze may be used and diluted with an equal quantity of
water.

Ordinary tap water may be used in an emergency 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 possible, 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 required. 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 during periods
of below freezing ambient temperature, when water or anti-
freeze is added to the supply tank, always operate the engine
at fast idle for 30 minutes before fetting the engine set in the
OFF position for prolonged periods. This will allow a uni-
form mixture throughout the cooling system and prevent
damage by freezing, when sufficient anti-freeze is used.

FIG. 1 Cooling System
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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 cool-
ant from the radiator into a clean container.

To drain the radiator, open the drain cock located at the
bottom of the radiator and remove the radiator or supply
tank cap. The cylinder block is drained by removing the
drain plugs located 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 approxi-
mately | quart after the engine has been operated about 20
minutes at 2000 rpm. This is due to the displacement of
entrapped air. Refiil radiator as required.

TESTING
PRESSURE TEST

It is recommended that a cooling system pressure test
gauge be used to properly test the system for:

a. Blown or leaking cooling system sealing gaskets.

b. Internal or external cooling leakage.

c. 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.

2. 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.

3. Disconnect the electrical connector from the engine
temperature sending unit and remove the temperature
sending unit from the manifold.

With the radiator cap installed, only a small amount
of coolant will be lost when the sending unitis removed.

4. Install an adaptor fitting tightly (3/8 N.P.T. male thread
on one end, and a hose connection on the other end to
accommeodate the tester hose) into the intake manifold
or cylinder head in place of the sending unit.

5. Remove the radiator overflow hose from the retainer
clips. Make sure the hose is firmly installed on the
radiator overflow tube and is in good condition. Insert the
free end of the overflow hose into a container of water.

6. Attach the pressure pump and gauge to the adapter
fitting and pressurize the cooling system until bubbles
are observed in the water container. Discontinue pump-
ing when bubbles appear.

‘When the bubbles cease, read the pressure gauge.
The gauge reading is the pressure relief of the cap and
should be within specifications. If the pressure reading
exceeds the specified limit, replace the radiator cap.

7. If bubbles continue and the pressure drops below 10 psi
for engines with a 13 psi system, or below 5 psifora 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 sur-
face in the radiator neck. Inspect the cam lock flanges
on both sides of the filler neck for maximum cap
engagement.

8. Re-check the cooling system as outlined in Step 6. If the
cap stili does not hold pressure, the cap is damaged and
must be replaced. Recheck system after a new cap is
installed to assure that the system will now hold
pressure,

9. If the bubbles in the water container cease and the
radiator cap is within pressure specifications, observe
gatge reading for approximately two minutes. Pressure
should not drop during this time.

10. If pressure drops, check for leaks at engine to radiator
hoscs, by-pass hose, thermostat housing gasket, etc.
Any leaks which are found must be corrected and the
system re-checked.

11. If the system holds pressure, remove the radiator cap to
release the pressure; then, reinstall the cap.

12. Remove the adapter from the manifold or cylinder head
and reinstall the temperature sending unit. Check cool-
ant level and replenish, if necessary, with the correct
coolant solution.

THERMOSTAT TEST

It is good practice to test new thermostats before install-
ing them in the engine.

Remove the thermostat and immerse it in boiling water.
Replace the thermostat if it does not open more than 1/4
inch.

If the problem being investigated is insufficient heat, the
thermostat should be checked for leakage. This may be done
by holding the thermostat up to 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 thermostats, that a slight
leakage of light at one or two locations on the perimeter of
the valve may be detected. This should be considered
normal.

ADJUSTMENTS
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 properly tensioned drive belt minimizes noise and also
prolongs the service life of the belt, Therefore, it is recom-
mended that a bett tension gauge be used to check and adjust
the belt tension. Any belt that has heen operated for a
minimum of 10 minutes is considered a used belt, and when
adjusted, it must be adjusted to the used tension shown in the
specifications.

BELT TENSION

1. Install the belt tension tool on the drive belt (Figure 2)
and check the tension.

Tool-T43L-8620-A

Q1039-A

FIGG. 2 Belt Tensioning
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2. If adjustment is necessary, loosen the alternator mount-
ing bolts and move the alternator adjusting arm bolts.
Mave the alternator toward or away from the engine until
the correct tension is obtained. Remove the gauge.

3. Tighten the alternator adjusting arm bolt and the mount-
ing 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 properly. Check the thermostat
before installing it, following the procedure under Thermostat
Testing,

Removal

1. Drain the coocling system so that the coolant level is
below the thermostat.

2. Remove the water outlet housing retaining bolts. Bend
the upper hose upward and remove the thermostat and
gasket.

Installation

1. Clean the water outlet housing gasket surfaces. Coat a
new water outlet housing gasket with water-resistant
sealer. Position the water outlet housing gasket on the
intake manifold opening.

2. lnstall the thermostat in the intake manifold opening with
the copper pellet or element toward the engine and the
thermostat flange positioned in the recess. If the ther-
mostat is improperly installed, it will cause a retarded
flow of coolant.

3. Position the water outlet housing against the intake man-
ifold. Install and torque the retaining bolts to specifica-
tions.

4. Fill and bleed the cooling system. Operate the engine
until normal operating temperature is reached; then
check the coolant level and check for leaks.

CLEANING AND INSPECTION
COOLING SYSTEM

To remove rust, sludge and other foreign material from
the cooling system, use either FoMoCo Regular Cooling
System Cleanser or in severe cases use Heavy Duty
Cleanser. Removal of such material restores cooling effi-
ciency and avoids overheating.

In severe cases where cleaning solvents will not properly
clean the cooling system for efficient operation, it will be
necessary to use the pressure flushing method.

Various types of flushing equipment are available, If
pressure flushing is used, make sure the cylinder head bolts
are properly tightened to prevent possible water leakage
into the cylinders.

Always remove the thermostat prior to pressure flushing,

A pulsating or reversed direction of flushing water flow
will loosen sediment more quickly than a steady flow in the
nermal direction of coolant flow.
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Part 8 Specifications

GENERAL
Displacement (Cubic Inches) ............cooeiiiii i, 460
Boreand Stroke . ..ottt e 4.36 x3.850
Compression Ratio ..........oviiiiinrinrrnnienen, 8:1 or 9:1
Qil Pressure — Hot @ 2000 rpm (psi) ........cvvvennnn. 35-65
Firing Order
Rev. Rotation .. ........cooiiiiiinnraineenns, 1-8-7-3-6-2-4-5
Std. Rotation .........oviiviinriinnennnnnnns 1-5-4-2.6-3-7-8
Qil Capacity (Qts.) — (add 1 gt. with filter change) ........... 5

CYLINDER BLOCK

Cylinder Bore Diameter ...................c.... 4.3600-4.3636
Maximum Qut-of-Round ..... e e e 0.0015

Wear Limit — 0.005
Maximum Taper .....vveriinre i iiirirrar e inaennanes 0.001

Wear Limit — 0.010
Crankshaft to Rear Face of Block

Runout TTR Maximum .. .......ccoirmieeerrrnnnennnn. 0.005

Lifter Bore Diameter ..........coviiivvrennneen, 0.8752-0.8767

Main Bearing Bore Diameter .................... 3.1922-3.1930

Distributor Shaft Bearing Bore 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) ... .. ... ... ot 18-38

CYLINDER HEAD

Combustion Chamber Volume . ...................0.. 54.7-97.7
Valve Guide Bore Diameter — 7
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°
Vaive Seat Runout — Maximum .........cooinetvinnns, 0.002
Valve Arrangement (Front to Rear) ....... Right I-E-I-E-I-E-I-E
Left E-I-E-1I-E-I-E-1
Gasket Surface Flatness . .................... 0.003 inch in any
6 inches or 0.006 inch overall
Gasket Surface Finish RMS . . ... .. i, 61-150

VALVE ROCKER ARMS, PUSH RODS AND LIFTERS

Rocker Arm LIft Ratio .....c.oiiiininniiriinainnnnnns 1.73:1
Valve Push Rod Runout (Maximum) .................... 0.015
Hydraulic Lifter Standard Diameter .............. 0.8740-0.8745
Hydraulic Lifter Clearance to Bore .............. 0.0007-0.0027

Wear Limit — 0.005
Hydraulic Lifter Leakdown Rate ....5-50 Seconds Maximum —
at 1/16 inch plunger travel

Hydraulic Lifter Collapsed Gap '
Allowable . ..... ..o e 0.075-0.175
Desirable ........... ... il 0.100-0.150
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VALVES
Valve Stem Diameter
Intake and Exhaust — Standard ............... 0.3416-0.3423°
0.003 Oversize . ...t iiiin i, 0.3446-0.3453
D0150versize ...t 0.3566-0.3573
0.030 Oversize .. ...cvvverriiiiiienn s 0.3716-0.3723
Valve Face Angel ........... ..o s 44°
Valve Stem to Valve Guide Clearance — - )
Intake and Exhaust ........ e et 0.0010-0.0027
Wear Limit — 0.0055
Valve Face Runout ..............oiiiiiniiiiiaanen., 0.0020
Valve Head Diameter . :
Intake ...t e 2.075-2.090
Exhaust........coiiiiii ittt 1.6461-1.661
Valve Spring Free Length — Approximate ............... 2.07
Valve Spring Out of Square — Maximum ........... 5/64 (.078)
Valve Spring Pressure —
Lts. at Specified Length ...................... 76-84 @ 1.81

Wear Limit — 68 @ 1.81
240-265 @ 1.33; Marine 300-330 @ 1.32
Wear Limit — 216 @ 1.33; Marine 280 @ 1.32
Valve Spring Assembled Height —

PadtoRetainer .................. A, 1-51/64-1-53/64
CAMSHAFT AND BEARINGS ' :
Camshaft Color Code White ............... Standard Rotation -
Camshaft NoColorCode ................... Reverse Rotation
Camshaft Journal Diameter Standard ............. 2.1238-2.1248
Camshaft Journal Runout — Maximum .................. 0.005
Camshaft Journal to Bearing Clearance ............. 0.001-0.003
Wear Limit — 0.006
Camshaft Journal Out-of-Round —
Maximum ...ttt P 0.0005
Camshaft End Play .................. P ".0.001-0.007

Wear Limit — 0.009
Camshaft Lobe Lift -~

IntaKe ..o e e e e 0. 2530

EXhaust ...ttt i e 0.2780
Maximum Allowable Lobe Lift Loss .................... 0.005
Bearing Inside Diameter ........................ .2.1258-2.1268
Camshaft Bearing Location — No. 1 Bearing ...... 0.040-0.060*
Timing Chain Deflection — Maximum ................... 0.500
Theoritical Valve Lift —

Intake . . . it i e e et e 0.4377

Exhaust ...t -.0.4809
Assembled Gear Face Runout — Maximum '

Crankshaft and Camshaft ............................ 0.005

Gear Backlash ........................ ... ..., 0.002-0.004

*Distance in inches that the front edge of the bearing is installed toward
the rear from the front face of the cylinder block.
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 ........coiiiin it iiieiie i eiaiaanns 0.0006

Wear Limit — 0.005

Main Bearing Journal Taper — Maximum .......... 0.0006 Inch
Connecting Rod Journal Diameter ............... 2.4992-2 5000
Connecting Rod Journal Cut-of-Round —
CMaximum ... e e .0.0006 .
Connecting Rod Bearing Journal Taper —

Maximum .................................0.0006 Per Inch
Thrust Bearing Journal Length ............... e 1.124-1.126
Crankshaft Free End Play ...............covvenn. 0.004-0.008

Wear Limit — 0.012
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MAIN BEARINGS
+ Crankshaft Clearance

Desired .......0iiiiiii it it 0.0008-0.0015
Allowable
NO. L e e 0.0004-0.0020
No.2,3,4,5....... e e e 0.0008-0.0026
Wall Thickness
Standard . ... e, 0.0955-0.0960
0.002 Undersize ......vovivrvrrerssnennnnes 0.0965-0.0970 .

CONNECTING ROD

Piston Pin Bore I.DD. Standard ................... 1.0386-1.0393
Piston Pin Bore Out-of-Round and Taper ............... 0.0004
Bearing Bore Diameter ............c..oouievunnn 2.6522-2.6530
Bearing Bore Qut-of-Round and Taper.................. 0.0004
Connecting Rod Length —

CentertoCenter ..........coceiiiiiiinnnnnns, 6.6035-6.6065
Twist Total Difference — Maximum . ................... 0.024*
Bend Total Differenct — Maximum .................... 0.012*
Side Clearance ........ccccvvvuieenninrienernaenns 0.010-0.020

. Wear 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.

CONNECTING ROD BEARINGS
Bearing to Crankshaft Clearance

Desired ........0 it e 0.0008-0.0015
Allowable ........ .. oo e i e 0.0008-0.0026
Wall Thickness
Standard ........ o et s 0.0756-0.0761
Undersize (0.002) .............coiiiiiin.... 0.0766-0.0771
PISTONS
Piston Diameter* —
CodedRed ...t ann 4.3585-4.3591
CodedBlue ........ ...ttt 4.3597-4.3603
0.003 OVersize . ..o iviiivre et ieaaannnes .. .4.3609-4,.3615
Piston to Cylinder Bore Clearance ............... 0.0022-0.0032
Piston Pin Bore Diameter ......ooovvirriinnnnnn. 1.0402-1.0405
Ring Groove Width, CompressionTop ............ 0.080-0.0815
Compression Bottom .....................0 .., 0.080-0.0815
Ol RINg ... et 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 ........ccovvvnen.n e 1.0410-1.0413
Piston Pin Length . ............ .o aa... 3.290-3.320
Piston Pin to Piston Clearance . .................. 0.0002-0.0004

Piston Pin to Connecting Rod
Bushing Clearance ...........covvvnvviiuans Interference Fit




8-04 Specifications _ 8-04
PISTON RINGS
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
Wear Limit — 0.006
Bottom Compression Ring Side Clearance ........ 0.0025-0.0045
. Wear Limit — 0.006
Oil Ring Side Clearance ..........ccooiiiinneeriinninnns Snug
Top Compression Ring Gap Width ................. 0.010-0.020
Bottom Compression Ring Gap Width . ............. 0.010-0.020
Oil Ring Gap (Steel Rail) ......................... 0.015-0.055
OIL PUMP
Relief Valve Spring Tension —
(Lbs. @ Specified Length) ................ 20.6-22.6 @ 2.490
Drive Shaft to Housing Bearing Clearance ........ 0.0015-0.0029
Relief Valve Clearance ............covvuunnnn.. 0.0015-0.0029
Rotor Assembly End Clearance ................... 0.001-0.004
Outer Race to Housing Clearance (Radial) .......... 0.001-0.013

TORQUE LIMITS — FT.-LBS.

NOTE: All values given are in Ft.-Lbs. unless otherwise stated. Oil threads
with lightweight engine oil unless the threads require oil-resistant or water
resistant water.

Cylinder Head Bolts

Step L. e 70-80

s TR ST 100-110

Step 3. e e 130-140
Main Bearing Cap Bolts . .............................. 05-105
Qil Pan to Cylinder Block 1/4-20 ............ccciiiivinnnn 7-9

Y 1 . 9-11
Oil PanDrain Plug ..................... e 15-25
Intake Manifold to Cylinder Head ....................... 22-32
Exhaust Manifold to Cylinder Head ..................... 28-33
Oil Pump to Cylinder Block ................. ... ens. 22-32
Oil Pump Cover Plate................. e 6-10
Oil Pump Pick-Up Tube to Qil Pump ................. Press Fit
Flywheel to Crankshaft .............. . ............... 75-85
Valve Rocker Arm Stud to Cylinder Head ............... 18-25
Vibration Damper to Crankshaft ........................ 70-90
Pulley to Vibration Damper ....... et iaaaa e 35-50
Water Pump to Fromt Cover ........... ... ... ........ 12-15
Valve Rocker Arm Cover ...oovvvneenenann... e 5-6
Fuel Pump ... it eiaaanes 19-27
Connecting Rod Nuts ........ ..o iiiiiinenns 40-45
Cylinder Front Cover .......viuiiineennnnnvannns 12-18
Water Outlet Housing ...............iiiiiiiniiannn 10-15
Camshaft Sprocket to Camshaft......................... 40-45
Camshaft Thrust Plate to Block ............. e, 9-12
Alternator Pivot Bolt ... ... ... . i, 45-57

TORQUE LIMITS FOR VARIOUS SIZE BOLTS — FT.-LBS.

CAUTION: If any of these torque limits disagree with any of those
listed previously, the preceding limits prevail.

Size (Inches).......... ... ..o, Torque (Ft.-Lbs.)
|2 B D 69
7 L 12-18
T 1 14-20
B8-16 e 22-32
L S PR 27-38
7S 40-55
2 . 55-80




Specifications 8-05

IGNITION SYSTEM

Initial Spark Advance — BTDC ............. ... ... .. 10°
Breaker Arm Spring Tension (ounces) ................... 17-21
Contact Spacing . ........coovii i iiineiiiiranea, 014-.019
Dwell Angle at Idle Speed .................. Industrial, 24°-30°;
Marine, 31°
Gear Location Dimension — Distributor............ 4.031-4.038
{Distance from bottom of Mounting Flange to Bottom of Gear).
Shaft End Play — Distributor ................. ..., 0.024-0.035
Condenser
Capacity — Microfarods ...t 0.21-0.25
Minimum Leakage — Megohms ......... ... ... .. iuun 10
Maximum Series Resistance Ohms . ................... ..., 1
Coil
Primary Resistance Wire — Ohms ............ 1.40-1.54 (75°)
Secondary Resistance Ohms .............. ... 7600-8800 (759
Average Draw
Engine Stopped ......ccoiii i e 4.5
EngineIdling ... .......cc i, 2.5
Primary Circuit Resistance Ohms ........ 1.30-1.40 (25°F)
Spark Plugs
Plugs
Industrial ......coivriiiiii it i, ARF-42
Marine . ... i i i e e ARF-32
Size
Industrial .. ...t 14mm
Maring ... it e e 14mm

Industrial Distributor
Centrifugal Advance. Set the test stand to 00° at 250 rpm and 0
inches of vacuum,

Distributor Advance Vacoum
(rpmy}) (Degrees) (Inches of Mercury}
500 1-1/2-3 0
750 4-1/2-6 0
1000 6-1/2-8 0
1500 9-1/2-11 0
2000 11-1/2-13 0
Vacuum Advance. Set the test stand at 0° at 1000 rpm and 0 inches
of Hg.
1000 0-1-1/2 5
1000 6-9 10
1000 6-9 15
1000 6-9 20
Marine Distributor
0-550 - 0
900 8 0
2000 15 0
FUEL SYSTEM
Fuel Pump Static Pressure @ 500 rpm .................57-77
Minimum Fuel Pump Volume Flow
@500 IPM . ..t i 1 Pint/20 Sec.
Eccentric Total Lift ............. ... oo... 0.890-0.910
COOLING SYSTEM
Thermostat
Low Temperature .........ccoveiviieiennns Opens 157°-164°F
Fully Open — 184°F
High Temperature ..............c.0ounen. Opens 188°-195°F
Fully Open — 212°
Drive Belt Tension ................cuvuhtn New — 140 Lbs.

Used — 100 Ibs. (any belt operated over 10 minutes}
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Specifications

8-06

CARBURETORS DIFF pac
Carburetor Size
Throttle Bore Diameter
Primary — 1.687 1.686
Secondary — 1.687 1.686
Venturi Diameter
Primary — 1.375 1.375
Secondary — 1.437 1.437
Fuel dystem
Fuel Level (Wet) D OO
Float Level (Dry) ) @
Main Metering System
Main Jet
Primary — #7172 #722
Secondary — #84 N/A
Power Valve Timing 8.5 8.5
Idle Mixture (Primary Setting) 115 144
Accelerator Pump System
Capacity — C. C/10 Strokes 18-22 17-27
Pump Rod Location #2 #2
Override Spring Adjustment 015 015
Pump Cam Color . Red Red
Idle Speed
Curb Idle RPM 550-575 550-575
Fast Idle RPM 1500 1500
Choke Cover Setting - Index Index
Dechoke 3007 300
Choke Qualifying 140 140°°
Secondary Throttle Opening 14-15 14-14
Supplier Holley Holley
Supplier I.D, Number 6361 7128
4150C 4160C

Carburetor Model

Notes:

@ Lower Edge of Sight Plug Hole.
@ Parallel with Float Bowl Floor (bow! inverted).
(3@ 14" Primary 3%’ Secondary.

15> Primary 3" Secondary.
Use Kent Model Gauge #10193.




1/64
1/32
3/64
116
5/64
3/32
7/64
/8
9/64
5/32
11/64
3/16
13/64
1/32
15/64
1/4
17/64
9/32
. 19/64
5/16
21/64
11/32
23/64
3/8
25/64
13/32
27/64
7/16
29/64
16/32
31/64
12

. Fractions

Decimal In.

.015625
03125
.046875
0625
.078125
.09375
108375
125
140625
.16625
171875
1875
203125
21875
234375
.250
265625
28125
296875
3125
328125
34375
.369375
315
.390625
40625
421875
4315
453125
46875
A84375
500

Metric MM.

.39688
719375
1.19062
1.58750
1.98437
2.38125
2.11812
3.1750
3.57187
3.96875
4.36562
4.76250
5.15937
5.66625
5.95312
6.35000
6.74687
1.14375
7.54062
7.93750
8.33437
8.73125
9.12812
9.52500
8.92187
10.31875
10.71562
11.11250
11.50937
11.90625
12.30312
12.70000

DECIMAL AND METRIC EQUIVALENTS

Fractions

33/64
17/32
35/64

 9/16

36/64
19/32
39/64
5/8
41/64
21/32
43/64
11/16
45/64
23/32
47/64
3/4
49/64
25/32
51/64
13/16
53/64
21/32
56/64
7/8
57/64
29/32
59/64
15/16
61/64
31/32
63/64
1

Decimal In.

.515625
53125
546875
5625
578125
59375
609375
625
.640625
.6662%
.671875
.6875
703125
11875
734375
.750
.165625
18125
196875
8125
828125
84375
859375
875
830625
90625
821875
8375
853125
.96875
B84375
1.00

Metric MM.

13.09687
13.49375
13.68062
14.28750
14.68437
15.08125
15.47812
15.87500
16.27187
16.66875
17.06562
17.46250
17.85937
18.25625
18.65312
19.05000
18.44687
19.84375
20.24062
20.63750
21.03437
21.43125
21.82812
22.22500
22.62187
23.01875
23.41562
23.81250
24.20937
24.60625
25.00312
25.40000
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