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The following "Caution" applies to one or more steps in the assembly procedure of
components in this portion of the manual as indicated at appropriate locations by the
terminology "See Caution on page 6A-2 of this supplement".

CAUTION: THIS FASTENER IS AN IMPORTANT ATTACHING PART IN THAT IT COULD AFFECT THE
PERFORMANCE OF VITAL COMPONENTS AND SYSTEMS, AND/OR COULD RESULT IN MAJOR REPAIR
EXPENSE. IT MUST BE REPLACED WITH ONE OF THE SAME PART NUMBER OR WITH AN EQUIVALENT
PART IF REPLACEMENT BECOMES NECESSARY. DO NOT USE A REPLACEMENT PART OF LESSER
QUALITY OR SUBSTITUTE DESIGN. TORQUE VALUES MUST BE USED AS SPECIFIED DURING REASSEM-

BLY TO ASSURE PROPER RETENTION OF THIS PART,

GENERAL INFORMATION

DESCRIPTION

Effective with Motorhome Vehicle Identifi-
cation No. TZE167V101285 and TransMode
Vehicle Identification No's TZE337V101287 and
TZE367V101312, 1977 Motorhome and Trans-
Mode vehicles are equipped with a 403 cubic
inch engine (figure 1). 1978 Model Vehicles
are equipped with the same engine and all
service information in this section applies.

The left bank of cylinders (as viewed from
the driver's seat) are numbered (from front to
rear) 1-3-5-7. Cylinders in the right bank are
numbered (from front rear) 2-4-6-8. Refer to
figure 2).

The required engine maintenance, and unit
numbers and engine identification is outlined
in Section O of this supplement. The Engine
Specifications are listed at the back of this
section.

ENGINE MAINTENANCE
AND STORAGE

Refer to SECTION 0 at the beginning of this
supplement for recommendations pertaining to
engine servicing intervals. Winterization and
storage are also covered in SECTION 24A of
Maintenance Manual X-7525.

ENGINE LUBRICATION SYSTEM
(FIGURE 3)

The engine oil pan forms a reservoir for

engine o0il to provide lubrication and also
hydraulic fluid to operate the valve lifters.
Oil pressure for lubrication is furnished by a
gear type oil pump that is bolted to the rear
main bearing cap and driven by the camshaft
gear through a hexagonal drive shaft.

Oil enters the pump through a screened inlet
located near the bottom rear of the oil pan.
The pressurized o1l from the pump passes
through the engine oil cooler located in the
radiator tank then to the oil filter located on
the right rear side of the engine block, see
figure 4. The oil filter base has a by-pass
valve which in the event of filter restriction
will open at 5.3 to 6.3 psi. It then enters the
right oil gallery where it is distributed to the
five main bearings. The right bank valve
lifters receive oil from this gallery from eight
feed holes that intersect the gallery.

The five camshaft bearings are lubricated
from vertical passages intersecting the main
bearing oil passages. At the front main
bearing a third passage connects the right
main oil gallery to the left gallery which then
feeds the left bank of valve lifters.

The engine oil pressure warning light switch

.is connected to the front of the left oil

gallery. The switch is calibrated to turn on
the instrument panel warning light when
engine oil pressure is too low. The switch,
normally closed, is set to open at 2-6 psi. The
rear oil gallery plug has a .040" orifice to help
purge contaminants from the gallery.

At the front end of the right gallery, a small
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A-7146

Figure 1—403 Engine Components
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RADIATOR

. _ . OIL FILTER / OIL COOLER
Figure 2—Cylinder N.u.mbers and Secondary ASSEMBLY LINE CLAMPS
Wm_ng A-7102

orifice sprays oil to lubricate the fuel pump Figure 4—O0il Lines to Cooler
eccentric cam and the timing chain. ) ‘

The oil pump and distributor drive gear are The rocker arms and valve tips are lubri-
lubricated by splash from the rear cam bearing cated by means of oil furnished through the
and connecting rod bearings. hydraulic lifters and hollow push-rods. A disc

~
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Figure 3—Engine Lubrication
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valve in the lifter meters oil to the push rods.

The connecting rod bearings are oiled by
constant oil. flow from passages drilled through
the crankshaft connecting the main journals to
the rod journals. A groove around each main
bearing furnishes oil to the drilled crankshaft
passages.

Oil returns to the oil pan reservoir from the
rocker arms through passages at each end of
the cylinder heads. Oil from the valve lifter
compartment returns through clearance holes
in the lower portion of the compartment near
the camshaft. The timing chain compartment
drains directly into the oil pan.

ENGINE DIAGNOSIS

Subject Page No.
General Engine Checks . . « . .« « . . e e s s s s e s e . 6A-6
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5 CarburetorIcingCheck .+ « « v ¢« o ¢« v ¢« ¢ o ¢ o o« o« « 6A-6
6 Spark Intensity Check . « ¢ « v v ¢ ¢ ¢ o o v o o o o « 6A-7
7 HardStartingCheck. « « v & v ¢ ¢ ¢ o o ¢ o o o o « « 6A-7
8 Accelerating Pump Discharge Checke + v v v v v e v s J6A= T
9 VacuumleakageCheck . . . . « . . . . ¢ ¢ o oo o« 6A-7
10 Excessive Fuel ConsumptionCheck . . . . « « . « . . . .6A- 7
11 VaporlockChecke « « « & v ¢ ¢ o o ¢ ¢« ¢« ¢« o« « o« « « .6A-8
Engine WillNot TurnOver . . . + v ¢« + ¢ ¢« ¢ ¢« ¢« o « ¢« o« « .6A- 8
Engine Turns Over Slowly But DoesNot Start . . . « « « « . . .6A- 9
Engine Turns Over at Normal Speed
—Starts Hard WhenCold « « « ¢« ¢« v v ¢ 4 ¢ ¢« ¢ ¢« ¢« « « « .6A-9
Engine Turns Over at Normal Speed
—Starts HardWhenHot . . . . . . . . v ¢ ¢ e v oo . 6A-9
Engine Starts—Fails to Keep Running or Stalls Hot or Cold . . . .6A-10
Engine Turns Over at Normal Speed
But Does Not Start or Starts Hard . . . . . .« ¢ « ¢« « . . . .6A-10
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ENGINE DIAGNOSIS (CONT'D)
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GENERAL ENGINE CHECKS

1. EMISSION CONTROL CHECK

To diagnose Emission Control Systems, reter
to "Emission Control Charts" in this manual.

2. BATTERY CHECK

- The battery must be fully charged before
proceeding with engine diagnosis. When the
battery has a low charge, determine and repair
the cause of the low charge before proceeding
‘with further diagnosis. Refer to "Battery
Diagnosis Charts" in Maintenance Manual X-
7525.

3. CHOKE CHECK

Freedom of operation may be checked by
holding the throttle in the open position and
manually operating the automatic choke link-
age. When possible, choke linkage should be
checked on a cold carburetor. Refer to
"Carburetor Diagnosis Charts" in Maintenance
Manual X-7525.

4. FLOODING CHECK

Flooding occurs when an excessive amount
of fuel enters the cylinders and prevents
ignition. If flooding is suspected, look for wet
throttle plates, external leakage around the
throttle plate shaft, external leakage at the
bow! gasket and/or wet spark plugs. If the
engine is running, a flooding condition will be
indicated by a rough engine idle, poor acceler-
ation, and heavy, black smoke from the ex-
haust system. Flooding is usually caused by
improper operation of the carburetor fuel inlet
system or a high float level setting. Addition-
al causes are listed in "Carburetor Diagnostic
Procedures" in Maintenance Manual X-7525.

5. CARBURETOR ICING CHECK

Carburetor icing generally occurg when am-
bient_temperatures range from 30 °F to 50°F
(=1.1°C to 10°C), and the relative humidity is
above 60%. Moisture from in-rushing air
collects and freezes between the throttle
plates and the throttle base, cutting off the air
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supply to the engine, and stalling the engine.

NOTE: If icing occurs, check operation of
the thermostatically controlled air cleaner

as described in Section 6T of this supple-

ment.

If icing occurs after the engine is at a
normal operating temperature, allow the
engine to stand for a short period of time. The
carburetor casting will absorb enough heat
from the engine to thaw the ice. If the icing
occurs while the engine is still cold, the ice
may be melted by pouring a small amount of
anti-icing additive directly into the carbure-
tor. Neither of the above procedures will
prevent a recurrence of the icing condition.

The most effective way to prevent icing is
to add an anti-icing additive to the fuel.

6. SPARK INTENSITY CHECK

Disconnect a spark plug wire (twist boot and
remove) and remove spark plug. Install a good
properly gapped plug in spark plug wire and lay
spark plug on clean dry surface of engine, so
spark gap at plug can be seen when cranking
engine. The spark should jump the gap
regularly and be blue in color. A good spark
indicates that the ignition primary and second-
ary circuits are functioning properly. A weak
spark (usually a pale orange color), an inter-
mittant spark or no spark at all indicates
trouble within the distributor.

Examine secondary lead wires for deter-
iorated insulation.  Correct as necessary.
Examine for cracked or burned condition of
the distributor cap "button" (center of distri-
butor cap). Look and listen for spark jumping
to ground. This condition may require spark
plug wire replacement. (This can best be
observed in dark area.)

7. HARD STARTING ENGINE
CHECK

The problem of an engine that cranks nor-
mally but starts hard when cold can usually be
traced to an excessively lean fuel mixture.
Excessively lean fuel mixtures are usually
caused by an improper choke setting or an
insufficient amount of fuel being delivered to
the cylinders.

If the engine starts OK cold, but is hard to
start when hot, the problem may be due to an
excessive amount of fuel being discharged
through the carburetor. A hot engine hard

.heated.

start or no start condition may also be due to
the coil breaking down after it becomes
Hard starting occurring enly after a
hot engine has been shut down for a few
minutes, indicates carburetor percolation or

vapor lock which causes a rich fuel condition.

Refer to "Carburetor Diagnosis" in Maint-
enance Manual X-7525 for individual fuel
problems. (Corroded or loosened terminal
could be the cause.) ‘

8. ACCELERATING PUMP
DISCHARGE CHECK

Remove the air cleaner and manually ope-
rate the throttle linkage while observing the
fuel discharge from the accelerator pump
nozzles. When the throttle plates are opened,
a quick steady stream of fuél should be
discharged into the carburetor. Failure of the
accelerator pump to discharge a sufficient
amount of fuel usually indicates a problem in
the fuel delivery system between the supply
tank and the carburetor. Refer to "Fuel Pump
and/or Carburetor Diagnosis" charts in Maint-
enance Manual X-7525. Insufficient fuel dis-
charge, however, may also be due to the
operation of the accelerator pump circuit
within the carburetor.

9. VACUUM LEAKAGE CHECK

With the engine at idle speed, squirt a
mixture of kerosene and 10W motor oil around
areas where vacuum leakage may occur. A
noticeable change in the engine idle when the
mixture is squirted on a given point indicates a
vacuum leak at that point.

CAUTION: Kerosene and oil mixture is
flammable. Careless application may
result in fire. DO NOT use gasoline.

10. EXCESSIVE FUEL
CONSUMPTION CHECK

There are a number of factors, other than
engine or carburetor problems, that will con-
tribute to excessive fuel consumption. One of
the most important of these is the driving
habits of the operator.

When the operator habitually makes "jack-
rabbit" starts and stops, '"rides" the brake
pedal, overloads the vehicle, drives at exces-
sively high speeds for prolonged periods, fails
to hold a consistent throttle position, (continu-
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ously accelerates, then coasts) and/or operates
the vehicle under short run conditions (cold
engine) the majority of the time, this could be
the problem. .

Vehicle air resistance at high speeds has a
major effect on fuel consumption. Head
winds, excessively high speeds, or added pro-
trusions to the vehicle profile will cause an
increase in fuel consumption.

When it has been determined that the
operator is not at fault, make a fuel consump-
tion test using a calibrated fuel measuring
device. The amount of fuel used to drive the
vehicle a measured distance should be re-
corded. Then record the amount of fuel used
to return to the starting point. An average of
the two readings should be used in determining
the existence of a fuel consumption problem.
While making the fuel consumption test, the
vehicle odometer should be checked over a
measured mile for proper calibration.

If the results of the fuel consumption test
indicate that a fuel consumption problem does
exist, the diagnostic procedures outlined in
this manual under "Excessive Fuel Consump-
tion in Carburetor" and/or "Ignition Diagnosis"
charts should be followed.

VAPOR LOCK CHECK

The term "vapor lock" means the flow of
fuel to the mixing chamber in the carburetor
has been stopped (locked) by the formation of
vaporized fuel pockets or bubbles caused by
overheating the fuel by hot fuel pump, hot fuel
lines or hot carburetor.

The more volatile the fuel the greater the
tendency for it to vapor lock. Vapor lock is
encouraged by high atmospheric temperature, .
hard driving, defective engine cooling and high
altitude.

A mild case of vapor lock will cause missing
and hard starting when engine is warm; also, a
"sag" during an acceleration or surge during
cruise. Somewhat more severe vapor lock will
stop the engine which cannot be started again .
until it has cooled off enough so that any
vaporized fuel has condensed to a liquid.

NOTE: Percolation means simply that gaso-
line in the carburetor bowl is boiling over
into the intake manifold. This condition is
most apt to occur immediately after a hot
engine is shut off. The carburetor has
provision for relieving the vapor pressure of
overheated fuel in the carburetor bowl by
means of internal vents. If, however,
percolation should take place, the engine
may be started by allowing it to cool slightly
and then holding the throttle wide open
while cranking to clear the intake manifold
of excess fuel.

Some causes of vapor lock may be due to
winter grade fuel used in summer (most vapor
lock occurs in April due to this), or tempera-
ture under hood is too high.

NOTE: Applying wet cloths to fuel lines,
fuel pump and/or carburetor can cause fuel
to condense and permit engine to run.

ENGINE WILL NOT TURN OVER

GENERAL

Neutral safety switch (located on steering
column).

Check dipstick for congealed oil, improper
viscosity, or presence of water in oil.

Remove spark plugs to check for hydrostatic
lock (liquid in combustion chamber).

ELECTRICAL

Check ignition switch and wiring.

BATTERY

. See "Battery Diagnosis Charts".

STARTER

See "Starter Diagnosis Charts".

MECHANICAL

Seized bearings, rings, and/or pistons.
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ENGINE TURNS OVER SLOWLY BUT DOES NOT START

GENERAL : MECHANICAL
Bad or corroded connections. Tight bearings, rings, pistons, etc.
Undersized battery cable. BATTERY
See "Battery Diagnosis Charts".
Poor ground.
STARTER
Oil viscosity tpo heavy. See "Starter Diagnosis Charts".

ENGINE TURNS OVER AT NORMAL
SPEED—STARTS HARD WHEN COLD

NOTE: Most conditions under "Does Not Start" may also cause hard starting

when cold.
IGNITION FUEL
Ignition timing incorrect. If condition occurs gnly when ambient tem-
perature is below 32°F (0°C), check for ice
Defective electronic module. restriction in the fuel supply system. If

necessary, thaw system and add anti-icing
additive to the fuel.

NOTE: "In cold weather" cranking speed is reduced by thickening of oil and reduc-
tion of battery efficiency.

ENGINE TURNS OVER AT NORMAL
SPEED — STARTS HARD WHEN HOT

NOTE: This condition is usually caused by an over-supply of fuel due to any of the
items listed under "Does Not Start" due to excessive fuel supply.

GENERAL FUEL
Check proper starting procedure (setting Vapor lock.
choke, accelerator pumping, accelerator posi- Flooding.
tion, etc.) Accelerator pump.
Ignition timing incorrect. Carburetor faulty.
Defective electronic module (ignition). Fuel pump faulty.
Engine overheating. Refer to ENGINE Fuel restricted.

OVERHEATS in this section.

MECHANICAL IGNITION

Choke mechanism binding, sticking and/or Check for faulty spark plugs.
improper adjustment.
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ENGINE STARTS—FAILS TO KEEP RUNNING
OR STALLS HOT OR COLD

GENERAL

Vapor lock.

*Engine overheats. (refer to ENGINE OVER-
HEATS).

*Engine runs too cool.

Idle speed too low.

Positive crankcase ventilation valve.

Leak in intake manifold (vacuum line faulty
or disconnected).

Exhaust crossover in
plugged. -

Exhaust system restricted.

Air intake restricted.

Carburetor icing.

Ignition timing incorrect.

Defective electronic module (ignition).

intake manifold

MECHANICAL

Throttle linkage defective or improperly
adjusted.

Valve train faulty.

Valve lifter or valve clearance.

Low compression.

Choke valve faulty, stuck, or binding.

Head cracked or gasket leaking.

Excessive engine friction.

FUEL

Dirt and/or water in fuel system.
Faulty fuel pump.

Float level too high.

Idle adjustment incorrect.

Idle compensator valve faulty.
Needle valve seat faulty.
Mixture too rich or too lean.
Faulty carburetor.

IGNITION

Spark plugs damp or dirty and/or gap in-
correctly set or not installed properly.

Faulty coil.
Faulty capacitor (radio suppression).

Defective module.

Distributor advance mechanism faulty or
timing improperly set.

Worn rotor or loose distributor cap; deterio-
rated or corroded wiring or connections; incor-
rect wiring.

ENGINE TURNS OVER AT NORMAL SPEED
BUT DOES NOT START OR STARTS HARD

NOTE: If ignition timing is set too far advanced, spark may occur too early when
engine is cranked. The first (and only) explosion runs the engine backward. A kick-
back may jam the starter or break the starter drive housing.

IGNITION

OPEN PRIMARY
Defective electronic module.
Primary lead connection loose at distributor.
Primary windings in coil broken.
Open ignition switch circuit.

GROUNDED PRIMARY

NOTE: A grounded coil primary winding, a
grounded ignition switch, or a grounded
switch-to-coil primary lead will cause ex-
cessive current flow and will usually cause
wires to burn.

G;‘ounded or faulty capacitor (radio suppres-
sion).

Cracked or faulty insulator at distributor
primary terminal.

Distributor-to-coil lead grounded.

Primary coil winding grounded.

Broken or loose ignition wire or faulty
switch.

FAULTY SECONDARY

Corroded spark plug cable terminals.

Chafed or cracked cable insulation.

Ignition coil weak or inoperative.

Moisture on ignition coil, terminals, distri-
butor cover, spark plug porcelains, or in distri-
butor.
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ENGINE TURNS OVER AT NORMAL SPEED
BUT DOES NOT START OR STARTS HARD (CONT'D)

FAULTY SECONDARY (CONT'D)

Improper type of spark plugs.

Cracked distributor cap or a burned carbon
track from distributor cap center terminal to
housing.

Improper installation of spark plug cables
(not correct for firing order).

Spark plugs damaged, dirty, or wet, porce-
lains cracked, or gaps improperly spaced.

Rotor contact spring bent or broken.

Distributor cap center terminal (inner)
broken or missing.
MECHANICAL

Choke binding, sticking, or improper adjust-
ment.

Low or erratic compression. (Check valve
trair; mechanism, rings, blown head gasket,
etc.

FUEL

Hot engine vapor lock.

No fuel or insufficient fuel.

Water and/or dirt (Fuel System).
Excessive fuel.

Accelerator pump faulty.

Fuel pump worn or defective.

Fuel filter dirty.

Carburetor dirty or defective.

Vent in fuel tank clogged or restricted.
Carburetor mounting bolts loose.

GENERAL

Defective ignition switch.
Check proper starting procedure (setting

. choke, accelerator pumping, accelerator posi-

tion etc.)
Air cleaner dirty.
Engine timing.
Restricted exhaust.
Poor ground or faulty wiring.

ENGINE STALLS AT IDLE—ENGINE COLD (OK WHEN HOT)

CARBURETOR

Idle too low.
Choke high, idle too low.

"MECHANICAL

Linkage improperly adjusted or damaged.

ENGINE STALLS AT IDLE—ENGINE HOT (OK WHEN COLD)

GENERAL
Vapor lock.

Englne overheats. (Refer to "Englne Over--

heats" in this section.)

Positive crankcase ventilation valve.

*

CARBURETOR
Idle set too low.
MECHANICAL
Throttle linkage improperl&t adjusted “or

faulty.
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ROUGH ENGINE IDLE

NOTE: When repairs have been made it may be necessary to re-adjust idle speed.

GENERAL

Check all vacuum hoses for proper routing,
broken or disconnected hoses and/or caps.
Also vacuum leaks.

Restricted air cleaner. (Remove air cleaner
with engine running and note engine rpm.)

Incorrect ignition timing.

Defective electronic module (ignition).

Positive crankcase ventilation valve dirty or
stuck. '

Restricted exhaust.

Cold engine (faulty thermostat).

Fuel volatility too high or low.

IGNITION

Improper plug or plug gap.

Faulty plugs.

Defective coil.

Defective capacitor (radio suppression).
Faulty rotor or cap.

Loose wiring.

Damaged or corroded coil wiring or spark
plug cables.

Moisture on wiring or in distributor cap.

Cracked distributor cap.

FUEL

Engine idle speed improper.
Mixture too rich or lean.

Float level.

Dirt and water in fuel system.
Carburetor mounting bolts loose.

MECHANICAL

Choke linkage, secondary throttle plates
sticking, binding or damaged.

Low compression.

Valve train faulty (burnt or sticky valves,
broken spring, bent push rod etc.)

Loose engine mounts or worn insulation.

Improperly torqued cylinder head.

Leaking or worn valve guides.

ENGINE HAS INCONSISTENT IDLE SPEED (LOPES)

NOTE: If idle speed is slow, unstable, rolling, frequent stalling, and oily engine
compartment, the positive crankcase ventilation valve may be completely plugged,

or the valve may be stuck in the "OPEN" position. A valve stuck in the "CLOSED"
position is indicated by breather back-flow at heavy throttle and oily engine com-
partment. If the valve is stuck in the intermediate position it will be indicated by

rough, fast idle and stalling.

GENERAL

Restricted exhaust.

Vacuum leak. (Intake valve stem leaking,
carburetor mounting gasket leaking, carbure-
tor throttle shaft in carburetor leaking, intake
manifold or vacuum hoses leaking).

Ignition timing incorrect.

Defective electronic module (ignition).

Restricted air cleaner.

Overheated engine (refer to "Engine Over-
heats" in this section).

Blown head gasket.

Low compression.

Quality of fuel.

Lean idle mixture.

FUEL

Dirt and/or water in fuel system.
Too rich or lean mixture.

Filter restricted.

Faulty fuel pump.

Faulty carburetor.

MECHANICAL

Throttle shaft, accelerator pedal and/or
throttle linkage sticking or binding.

Timing chain or gears and/or camshaft lobes
worn.

Burned, warped, pitted, leaky or sticking
valves. '

Inoperative choke.

Sticking hydraulic lifter.
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ENGINE HAS INCONSISTENT IDLE SPEED (LOPES) (CONT'D)

IGNITION Ignition wires making poor contact.
Defective electronic module. Faulty coil.

Excessive oil or dirt on ignition system. Defective capacitor (radio suppression).

Spark plugs damp or gap incorrectly set. Cracked distributor cap, radial contacts in
Excessive moisture on ignition wires and distributor cap burned or worn.

caps. o Defective pole piece and plate assembly.
Leaks in ignition wiring (dirty, corroded, or Faulty spark advance mechanism.

faulty wiring).

ENGINE RUNS—MISSES AT IDLE ONLY

GENERAL IGNITION
Vacuum leak. Spark plugs wrong type, defective, worn or
Ignition timing incorrect. wrong gap.
Exhaust restriction. Leaks in ignition wiring.
Blown head gasket. Faulty coil.
Low compression. Defective capacitor (radio suppression).
Fuel quality poor. Defective electronic module.
Air cleaner dirty. Defective or worn rotor and/or cap.
MECHANICAL
FUEL
Leaky or incorrect valve. ‘
Worn or leaky valve guide. Flooding in carburetor. ‘
Worn timing chain, gears, sprocket or cam-
shaft lobe. v Refer to "Engine Has Inconsistent Speeds"
Dirt in hydraulic lifter. tovered earlier in this section.
ENGINE RUNS—MISSES AT HIGH SPEED ONLY
GENERAL IGNITION
Overheating (refer to "Engine Overheats" in Clean, gap, and/or replace spark plugs, as.
this section). -necessary.
Detonation or pre-ignition. Too hot spark plugs——change to colder type,
Sub-standard fuel. but note that a hot plug may be due to loose
Faulty or dirty air cleaner. installation or lack of plug gasket (if gasket is
Valve train faulty or worn. called for).
Mild vapor lock. Weak spark or coil.
Exhaust vapor lock. Improper ignition timing.
Exhaust manifold clogged or restricted. Defective electronic module.
Air cleaner plugged. Centrifical advance not functioning proper-
' ly.
FUEL Distributor shaft worn.
Faulty fuel pump. Defective pole piece and plate assembly.
Restricted fuel filter. Worn rotor or damaged distributor cap.
Choke valve not completely closed. ,
Carburetor throttle lever loose on shaft. MECHANICAL o
Exhaust manjfold clogged with carbon. Incorrect valve timing.
Exhaust manifold, muffler, or tail pipe Sticking hydraulic lifters.
restricted. Valve springs broken.
Intermittent delivery of fuel to carburetor Valve springs shimmy.
s0-that momentarily the mixture is too weak Valve springs too weak to close valves

for combustion. promptly.
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ENGINE RUNS—MISSES ERRATICALLY AT ALL SPEEDS

GENERAL

Restricted exhaust.
Compression low.
Internal coolant leakage.
Engine overheating.

Faulty spark plug cables.

Low battery voltage.

Low generator voltage.

Faulty coil '

Defective capacitor (radio suppression).
Weak spark or no spark in one or more

Timing improperly set. cylinders.
Faulty distributor cap or rotor.

Primary circuit restricted or open inter-

MECHANICAL mittently.
> Primary circuit detoured by short inter-
Compression leak at head gasket or between mittently.
cylinders (this can be noted when missing Secondary circuit restricted or open inter-
occurs in two adjacent cylinders). mittently.
Intermittently sticking valves. Secondary circuit detoured by short inter-
Broken valve spring. mittently.

Valve(s) held open slightly by faulty mecha-
nism. FUEL
Fuel pump faulty.

IGNITION

Wrong type spark plugs.
Fouled spark plug or broken porcelain.

Needle valve in carburetor sticking.
Improper float level.

Mixture too rich or too lean.
Passage in carburetor dirty.

ENGINE RUNS—MISSES STEADILY AT ALL SPEEDS

GENERAL

Worn camshaft lobes.

IGNITION

Worn or dirty plugs or gap set too wide in

Compression low. plugs.

Vacuum leak in intake manifold. Worn distributor shaft.

Ignition timing off. Burned distributor rotor.

Fuel poor quality. Faulty coil or capacitor. .
Defective electronic module (ignition). Defective pole piece and plate assembly.

FUEL
MECHANICAL

Dirty jets in carburetor.

Water or dirt in fuel.

Fuel filter plugged.

Fuel pump worn or diaphragm faulty.

ENGINE RUNS—BUT MISSES ON ONE CYLINDER
GENERAL IGNITION

Compression leak. Defective spark plug or spark plug wire.
Vacuum leak at intake manifold. Distributor cap defective.
Ignition timing improperly set.
Defective electronic module (ignition). MECHANICAL
Overheated engine. (Refer to "ENGINE Valve train defective.

OVERHEATS" in this section). Stuck hydraulic lifter.
Clogged exhaust.. Defective rings or piston.

Valve train faulty.
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ENGINE RUNS—BUT MISSES ON DIFFERENT CYLINDERS

GENERAL

Compression leaking.

Vacuum leak at intake manifold or carbure-
tor.

Defective head gasket.

Ignition timing off.

Poor grade fuel.

Carbon in engine.

Restricted exhaust.

FUEL

Fuel pump faulty.
Carburetor faulty.

IGNITION
Spark plugs faulty.

Coil wire or distributor cap faulty.
Distributor rotor faulty.

Defective electronic module.

Defective pole piece and plate assembly.

MECHANICAL

Faulty rings.
Faulty valve train.

ENGINE HESITATES OR STALLS DURING
ACCELERATION (SPIT BACK THROUGH
CARBURETOR)

GENERAL

Vapor lock.

Carburetor icing..

Restricted exhaust.

Compression low.

Intake manifold leaking (carburetor attach-
ing bolts loose).

Partly blocked or dragging brake shoes
(refer to "Brake" chart).

Air cleaner dirty.

Engine timing incorrect.

Excessive carbon in engine.

Heavy oil in engine.

Wrong or poor grade fuel.

Excessive rolling resistance from low air in
tires, applied brakes, wheel alignment, over-
loading etc.

IGNITION

Distributor faulty.

Wiring oily or faulty.

Coil defective.

Faulty plugs.

Vacuum advance faulty.

Defective pole piece and plate assembly.

MECHANICAL

Accelerator pump stroke or throttle linkage

" improperly adjusted.

Stuck hydraulic lifters.

Intake manifold loose or leaking.
Carburetor mounting loose or leaking.
Valve train damaged or faulty.

ENGINE SURGES

GENERAL

Exhaust system restricted or faulty.
Cylinder(s) not firing properly.

TVS switch(s) faulty.

Vacuum leaks.

IGNITION

Check out complete ignition system.
Faulty spark plug wires.

FUEL
Fuel pump faulty.
Faulty needle valve and seat.
Float level setting wrong.
Defective parts in carburetor.

Restrictions in fuel lines or filter.
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LACK OF POWER OR HIGH SPEED PERFORMANCE

NOTE: It should be noted that the altitude of operation has a decided effect on
performance. An engine adjusted for sea level altitudes will lack performance at
high altitudes; an engine operating normally at high altitudes may have a lean
carburetor adjustment and show signs of pre-ignition when operated at sea level.

IGNITION Defective torque converter.
Excessive rolling resistance (dragging
Ignition timing incorrect. brakes, tight wheel bearings, underinflated
Centrifugal advance not operating properly. tires).
Vacuum advance not operating properly. Restricted exhaust.
Defective electronic module. Dirty air cleaner.
Defective pole piece and plate assembly. Transmission or power steering faulty.

Faulty spark plugs.
Faulty ignition cables.
Faulty ignition coil.

Worn or burned distributor rotor. MECHANICAL
Worn distributor shaft.
Poor ground. Choke mechanism faulty.

Lack of engine compression.
Incorrect valve timing.

GENERAL Inaccurate speedometer (gives impression of
lack of performance).
Pre-ignition. Valve spring weak, broken valves or valves
Engine overheating. (Refer to "Engine sticking when hot.
Overheats" in this section). Valve timing incorrect.
Sub-standard fuel. Worn camshaft lobes.
Overloaded vehicle. Blown cylinder head gasket.
Excessive carbon in engine. Burned, warped or pitted valves.

ENGINE FAILS TO REACH OPERATING TEMPERATURE

-GENERAL COOLING
Defective thermostat (stuck open).
Thermostat removed. Faulty temperature sending unit or dash
unit.

ENGINE OVERHEATS

NOTE: Coolant is used to cool the engine and air is used to cool the coolant. Any-
thing which prevents the coolant air system from working properly will cause engine
to overheat. (Air, oil or grease in the coolant will reduce the ability of the coolant
to absorb the heat from the block and to transfer heat to the coolant in the radia-

tor.)
GENERAL Excessive friction in engine or elsewhere in
power transmitting units. (Brakes dragging,
Scale or rust deposits. etc.)
Slipping fan belt. Excessive back pressure in exhaust system.
Low coolant. (Leaky system—internal or Overloading vehicle.
external.) ; High altitude.
Pre-Ignition. 4 Hot climate operation.

Detonation. o Insufficient oil in crankcase.
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ENGINE OVERHEATS (CONT'D)
FUEL COOLING

Carburetor mixture too lean. Restricted flow of coolant. (Defective
components—dirt, rust and scale.)

Leaking head gasket. (Permits air in cooling

MECHANICAL system and coolant in engine.)
Thermostat fails or wrong thermostat.
Valve timing incorrect. Hoses defective.
Cylinder head bolts loose. Exterior of radiator clogged with dirt,
Warped or damaged head or block. leaves, or insects.
Wrong head gasket. Water pump defective or loose.
Wrong type of coolant.
IGNITION Wrong fan or hydraulic fan inoperative, or
defective.
Timing late. Wrong pressure cap or faulty cap.
Distributor advance faulty. Radiator fins bent or mutilated.

SPARK KNOCK, PING, OR DETONATION

NOTE: A sharp metallic knock due to instantaneous abnormal combustion.

GENERAL COOLING
Low octane fuel. Overheated engine. (See "Engine Overheats"
Too high compression. in this section.) .
Timing advanced too far.
Heavy carbon deposits. Hot weather.
Manifold heat control valve faulty.
Faulty distributor advance mechanism. High altitude.

ENGINE CONTINUES TO RUN AFTER
IGNITION IS TURNED OFF (DIESELING)

NOTE: When the engine won't stop as the ignition is turned off, the cause is often
due to red hot carbon particles resting on heavy carbon deposit in a very hot

engine.
GENERAL | IGNITION
Improper idle speed (too high). Advanced timing.
High engine temperature. Improper heat range or improperly installed
Poor grade fuel (octane too low). spark plugs.
Improper ignition timing. . Electrical feed through ignition system
Defective electronic module (ignition). (faulty switch).

Quick shut-down of hot engine.

MECHANICAL FUEL

Carburetor too lean.
Improper valve timing. Throttle plates misaligned.
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PRE-IGNITION

NOTE: Hot spot in combustion chamber ignites fuel before spark occurs. May not
be noticed unless severe.

GENERAL MECHANICAL
Overheated engine. Leak ~at valve due to clearance, valve
Carbon deposits. sticking, weak or broken spring.
Spark plugs not tight.
Spark plugs with wrong heat range. Valve timing.

Ignition timing and dwell improperly set.

FLAT SPOT (SAG, STRETCHINESS)

NOTE: Does not respond promptly when throttle is opened quickly.

GENERAL FUEL
Poor fuel quality. Low fuel pump pressure.
Vapor lock. Accelerator pump piston or diaphragm leaks.
Late ignition timing. Accelerator pump valves leak or passages
restricted.
MECHANICAL Float level incorrect.
Defective fuel pump.
Accelator pump linkage adjustment incor- Carburetor defective or improperly set.
rect. Fuel filter plugged.
Accelerator linkage faulty or improperly Dirt in carburetor jets.

adjusted.

BACKFIRES, POPPING BACK OR SPITBACK THROUGH
CARBURETOR (SUBDUED EXPLOSION IN INTAKE MANIFOLD)

GENERAL FUEL
Cold engine and choke too lean. Lean mixture.
Loose carburetor mounting bolts. ’ Dirt or water in fuel.
Loose intake manifold bolts. Faulty accelerator pump.

Incorrect ignition timing.
Vacuum leaks (hoses etc.).
Defective electrical module (ignition).

MECHANICAL
IGNITION Leaky or sticky intake valve.
Weak or broken intake valve spring.
Leaking distributor cap may cause backfire Faulty heat valve.
to occur in cylinder on intake stroke. Plugged heat crossover passage.
Two crossed spark plug wires may also cause Improper camshaft timing.

backfire through carburetor. Improper valve lash.
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AFTER-BURNING OR MUFFLER EXPLOSION (BACKFIRE)

NOTE: A subdued put-putting at the exhaust tailpipe may be due to leaky exhaust
valves which permit the mixture to finish combustion in the muffler. If exhaust
pipe or muffler is red hot, it is important to let it cool, as there is some danger of
setting the vehicle on fire. Most likely to occur when mixture is lean.

GENERAL

Late timing.

Burnt exhaust valve.

Air cleaner restricted.

Air leak in exhaust manifold or pipe.

MECHANICAL

Late valve timing.

Worn or broken exhaust valve spring.
Tight exhaust valve.

Choke stuck closed.

IGNITION

Intermittent open circuit in primary.
(Ammeter needle swings further away from
zero when generator is charging.)

Intermittent short in primary. (Ammeter
swings toward zero when generator is charg-
ing.)

Short in coil or secondary coil wire.

FUEL

Carburetor flooding.

SMOKE

WHITE

Condensing water vapor which is a normal
product of combustion—no problem—usually
seen on cold days.

BLACK

Excessively rich fuel mixture. (See "Exces-

sive Fuel Consumption, covered later in this
section.)

BLUE
(OR BLUISH WHITE)

Excessive o0il consumption (see "Excessive
Oil . Consumption" covered later in this
section.) -

EXCESSIVE FUEL CONSUMPTION

GENERAL

"Jack Rabbit" starts.

High speed.

Short drives.

Restricted Choke (partly closed).

Clogged air cleaner.

Loss of compression.

Excessive rolling resistance from low tires,
dragging brakes, wheel misalignment, etc.

Restricted exhaust.

Engine overheating.

Crankcase ventilating system faulty.

Trailer towing. _

Worn-out or badly tuned engine.

IGNITION

Faulty ianition system.

FUEL

Excessive fuel pump pressure.

Float level high.

Faulty carburetor.

Leakage or loose fittings.

Idle speed settings incorrect.
Accelerator pump improperly adjusted.

MECHANICAL

Faulty valves or valve train.

Faulty rings.

Choke mechanism binding or improperly
adjusted.

Accelerator linkage binding or improperly
adjusted.

Fuel tank cap missinn.
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LOW OIL PRESSURE

GENERAL MECHANICAL
Low oil level. Faulty pressure sending unit, line, or gauge.
Clogged oil filter. Worn oil pump.

Excessive bearing clearance.

Thin or diluted oil (frequent stops in cold Oil pump relief valve dirty, worn, spring

weather). weak or worn.
Viscosity (too light grade). Oil pump suction tube loose or cracked.
Qil has foam from water (condensation or Screen clogged (ice, gummy, sludge or dirt).
ieaking head gasket). Air leak in oil pump (loose cover or too thick
gasket).
Overheating. Loose connections in oil lines.
HIGH OIL PRESSURE
GENERAL " MECHANICAL
Faulty gauge.
Oil too heavy (viscosity). Oil pressure relief valve adjustment too
heavy.
Main oil passage on pressure side of pump Relief valve spring too stiff.
clogged. Qil pressure passage clogged.
NO OIL PRESSURE WHILE IDLING
GENERAL MECHANICAL
Faulty oil gauge sending unit. Oil pump nut functioning properly. (Valve
stuck by foreign material.)
Leakage at internal oil passage. Excessive clearance at bearings (camshaft,
rod or main).
NO OIL PRESSURE WHILE ACCELERATING
GENERAL MECHANICAL
Low oil level in oil pan. Leakage at internal oil passages.

NO OIL PRESSURE

GENERAL Oil screen or passages on intake side of
pump stopped up.
Suction loss.
Qil pressure gauge faulty.

Not enough oil in pan. MECHANICAL
Pipe to oil pressure gauge stopped up.
Oil passage on discharge side of pump Oil pump inoperative.

stopped up. Relief valve stuck open.
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BURNED, STICKING OR BROKEN VALVES

GENERAL

Over-speeding engine.

Deposits on valve seats and/or gum for-
mation on stems or guides.

Warped valves or faulty valve forgings.

Exhaust back pressure.

Improper ignition timing.

MECHANICAL

Weak valve springs.

Improper valve clearance.

Improper valve guide clearance and/or worn
valve guides.

Out-of-round valve seats or incorrect valve
seat width.

EXCESSIVE OIL CONSUMPTION

NOTE: Check the PCV valve for proper operation before checking causes of leak.
A clogged crankcase vent valve can build up pressure in the crankcase which will

cause seals and gaskets to leak.

EXTERNAL LEAKAGE

Oil pan drain plug loose or gasket missing.
Crack or hole in oil pan.

Oil pan gasket leaks due to:
a. Loose screws;
b. Damaged gasket;
c. Improperly installed gasket;
d. Bent oil pan flange.

Timing case cover gasket leaks due to:
a. Loose screws;
b. Damaged gasket;
c. Improperly installed gasket;
d. Bent cover flange;

Front crankshaft oil seal leaks due to:

a. Worn oil seal;

b. Seal not properly installed;

c. Rough surface on crankshaft, or fan
pulley or damper;

d. Damper or pulley loose;

e. Seal or cover not centered on crankshaft;’

f. QOil return passage to crankcase clogged
up.

Rear main bearing oil seal leaks due to:

a. Worn oil seal;

b. Improper oil seal installation;

c. Worn rear main bearing;

d. Rough crankshaft. Ojl passage to crank-
case clogged.

Expansion plug in block at rear of camshaft
leaks due to poor fit, careless installation, or
corrosion.

Leakage at any external piping.

Plugs at ends of oil passages in cylinder
block leak.

Oil filter leaks.

Leakage at distributor housing.

Valve cover leaks due to loose screws,
defective gasket, improperly installed gasket
or bent cover flange.

Rocker arm cover or push rod cover leaks
due to loose screws, defective gasket, im-
proper gasket installation or bent cover flange.

Pipe connections loose on oil gauge or oil
filter lines.

Improperly seated or broken fuel pump
gasket.

Broken push rod cover gasket, oil filter
gasket, or timing chain cover gasket.

Worn timing chain cover oil seal.

Worn or improperly seated rear main bearing
oil seal.

Loose oil line plugs.

Rear camshaft bearing drain hole plugged.

Loose rocker arm cover, gasket broken, or
cover distorted or bent.

Rear main bearing side seal improperly
installed.

INTERNAL LEAKAGE

Carbon in oil ring slot.

Rings fitted too tight in grooves.

Leaky piston rings due to wear, scuffs or
broken.

Leaky piston rings due to sticking caused by
gummy deposit. Try to free up with suitable
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solvent poured in fuel tank. Blue smoke at tail
pipe indicates badly leaking rings.

Worn pistons and cylinders.

Cylinder block distorted by tightening cyl-
inder head bolts unevenly.

Excessive clearance between mtake valve
stems and guides allows oil mist to be sucked
into cylinders.

Worn main or rod bearings allow excessive
leakage from bearings.

Worn rings or worn valve seals, resulting in
cylinder walls flooded with oil.

Result in cylinder walls are flooded with oil.

Oil pressure too high due to faulty action of
oil pressure relief valve, or clogged relief
passage.

If pressure lubricated, loose piston pins may
permit excessive leakage to cylinder walls.

Grade of oil used is too light. A poor quality
oil may become far too thin when engine is
hot. Hard driving on hot days will also
consume more oil.

Clogged crankcase ventilation system.

Intake valve seals damaged or missing.

Plugged drain back holes in head.

Intake manifold gasket leak in conjunction
with rocker cover gasket leak.

Ring grooves or oil return slots clogged.

Rings sticking in ring grooves of piston.

Ring grooves worn excessively in piston.

Compression rings installed upside down.

Excessively worn or scored cylinder walls.

Cylinder walls not properly honed or
finished.

Oil too thin (diluted).

QOil level too high.

Excessive main or connecting rod bearing
clearance.

Piston ring gaps not staggered.

Incorrect size rings installed.

Piston rings out-of-round, broken or scored.

Insufficient piston ring tension due to engine
overheating.

ENGINE NOISY

NOTE: When diagnosing engine noise problems, be careful that noises caused by
accessories are not mistaken for engine noises. Removal of accessory drive belts
will eliminate any noises caused by these units.

In general, engine noises are either synchronized to engine speed or one-half
engine speed. Those that are timed to engine speed are sounds that have to do with
the crankshaft, rods, pistons, and wrist pins. The sounds emitted at one-half engine

speed are valve train noises.

The use of a stethoscope will often aid in locating an engine noise. Caution must
be exercised, however, because noise will travel to other metal parts not involved in
the problem. A timing light will aid in determining if the noise is synchronized with

engine speed or at one-half engine speed.

Engine noise sometimes may be isolated by grounding the spark plug leads one at a
- time. If the noise lessens appreciably or disappears, it is confined to that particular

cylinder.

No definite rule or test can be listed that will positively determine the source of a

noise complaint.

Fuel pumps, distributors, flywheels, water pumps, drive belts, or carbon buildup in

the combustion chamber may contribute to noisy engine operation.

The following

information can therefore be used only as a general guide to noise diagnosis. There

is no substitute for experience.

A. NOISY MAIN BEARINGS

NOTE: A loose main bearing is indicated by a powerful, but dull, thud or knock
when the engine is pulling. If all main bearings are loose a notxceable clatter w111

be audible.
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The thud occurs regularly every other revolution. The noise is loudest when the
engine is "lugging" or under heavy load. The sound is heavier and duller than a
connecting rod noise. Low oil pressure also accompanies this condition. The knock
can be confirmed by shorting spark plugs on cylinders adjacent to the bearing.
Knock will disappear or be less when plugs are shorted. This test should be made at
a fast idle equivalent to 15 mph. If bearing is not quite loose enough to produce a
knock by itself, the bearing may knock if oil is too thin or if there is no oil at the
bearing.

Regular noise: worn mpain bearings; irregular; worn end-thrust bearings.

MECHANICAL
GENERAL
Excessive bearing clearance.
Excessive crankshaft end play.

Insufficient oil supply. Eccentric or out-of-round crankshaft

. journals.
Low oil pump pressure. Sprung crankshaft.
Thin or diluted oil. Excessive belt tension.

Loose harmonic balancer.
Loose flywheel or torque converter.

NOTE: Crankshaft End Play—Intermittent rap or knock that is sharper than a
loose main bearing. Repeated disengagements of the transmission may cause a
change in the rap.

B. NOISY ROD BEARINGS

NOTE: Rods with excessive clearance knock under all speeds and under both idle
and load conditions. At the early stage of looseness, rod noise may easily be
confused with piston slap or loose pins. Rod knock noise increases in intensity
with engine speed. Low oil pressure also accompanies this condition.

GENERAL knock if oil is too thin or if there is no oil at
the bearing.)
Excessive bearing clearance.

Worn crankpin. MECHANICAL

Lack of oil (thin or diluted).

Low oil pressure. Misaligned rod.

Journals out-of-round. . Connecting rod bolts not tightened correct-

(A metallic knock which is usally loudest at ly. (Should connecting rod misalignment be
about 30 mph with throttle closed. Knock can suspected, check for a diagonal wear pattern
be reduced or even eliminated by shorting on the piston skirt, and for excessive wear on
spark plug. If bearing is not loose enough to the opposite edges of the -connecting rod
produce a knock by itself, the bearing may bearings.)

NOTE: Automatic transmission coupling noise caused by loose transmission-to-
engine bolts sounds like rod bearing noise. :
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C. NOISY TIMING GEARS

NOTE: A high frequency light knock difficult to isolate without a sound detecting
device. It is about the same intensity whether the engine is idling or at high
speeds or under load.

GENERAL MECHANICAL

Gears loose on hubs or shafts.

Eccentric gear, usually due to high keys.

Teeth meshed too tight (new oversize gear).

Too much end play in camshaft or crank-
shaft.

Front camshaft bearing clearance excessive.

Gears misaligned.
Excessive backlash.

Chipped—usually camshaft gear.

D. NOISY TIMING CHAIN

GENERAL
Chain loose due to wear.
Sprocket teeth worn.
Sprockets misaligned.
Loose vibration damper or drive pulley.

MECHANICAL

Sprocket loose on hubs or shaft.
Front camshaft bearing clearance excessive.
Front main bearing clearance excessive.

E. NOISY PISTONS

NOTE: Piston pin, piston and connecting rod noises are difficult to tell apart. A
loose piston pin causes a shaft double knock which is usually heard when engine is
idling. Severity of knock should increase when spark plug to this cylinder is short-
circuited. However, on some engines the knock becomes more noticeable at 25 to

35 mph on the rod.
GENERAL

Worn or l6ose piston pin or bushing.

Improper fit of pin.

(Listen for a light ticking or tapping noise.
More noticeable with no load on engine. May
disappear completely under load. Generally.
~piston pin noise can pe noticed on deceleration
of the engine.)

Piston-to-cylinder bore clearance excessive.

(Sounds very similar to tappet or lifter
noise. Removing one spark plug wire at a time
may be helpful in determining which cylinder
is noisy. One indication of piston slap is a
decrease in noise as the engine warms up.
Piston slap is always louder when the engine is
cold. Retard timing slightly, noise should
decrease.)

Lack of lubrication.

Carbon deposits on top of piston strikes
cylinder head.

Worn or broken piston ring land.
noticeable during acceleration.)

(Most

Broken or cracked piston.
Engine overheating.

Fuel of too low octane rating.
Operating without air cleaner.

MECHANICAL

Excessive rod bearing clearance.

Misaligned connecting rods.

Worn rings, cylinder walls, low ring tension,
broken rings, out-of-round or tapered bores.

Top of piston strikes ridge at top of cylinder
bore.

Piston rubs against cylinder head gasket.

Excessive side clearance of rings in groove,
clearance between ring and groove and/or ring
gap.

Undersize pistons installed.

Wrong type and/or size rings installed.

Cylinder bores tapered or eccentric.

Pins improperly assembled.

Insufficientoring gap clearance.

Pistons 180" out of position.
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F. NOISY VALVE MECHANISM

GENERAL Valve lifter incorrectly fitted to bore size.

Pulled or loose rocker arm bolts.
Sticking or warped valves.

Bent push rods.

Dirty, worn, or scored parts.

Broken or weak springs. MECHANICAL

Damaged valve lifter and/or camshaft lobes. Hydraulic lifter not working properly or

Insufficient or poor oil to valve mechanism. faulty. (Faulty lifter can usually be located
(Thin, foaming, or diluted.) with the aid of a stethoscope.)

Excessive valve stem-to-quide clearance. Hydraulic lifter "pumped up" from excessive

speed—temporary noise.
G. NOISY WATER PUMP

NOTE: Listen for a ratchety or grinding sound which increases with engine rpm.
In the early stages, the grinding noise may disappear at higher engine rpm.
Disconnect the fan belt, and run engine. If noise disappears, trouble most likely is
the water pump bearing. Bearing failure or start of failure can be detected by
grasping the water pump pulley with both hands and moving it in a sidewise
motion. If sloppiness is present, the bearing is unserviceable.

GENERAL Impeller loose on shaft.

Too much end play in pump shaft.

Rough bearing. Too much clearance between shaft and

Pump seal too hard. bearings.

. . Impeller blades rubbing against pump hous-
MECHANICAL ing.

Impeller pin sheared off.

Shaft pulley loose. Impeller broken.

H. NOISY GENERATOR
(REFER TO GENERATOR DIAGNOSIS CHARTS)

GENERAL MECHANICAL
Brush squeal. Loose mounts.
Bearings.
Faulty diode or stator. Belt too tight.
I. NOISY FAN
GENERAL MECHANICAL
Fan blades bent. Fan blades loose on clutch.

Fan out-of-balance when made.
Fan shaft end play excessive. Fan blades strike shroud.
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J. NOISY FUEL PUMP

NOTE: Diagnosis of fuel pumps suspected as noisy requires that some form of
sounding device be used. Judgement by ear alone is not sufficient, otherwise a
fuel pump may be needlessly replaced in attempting to correct noise contributed
by some other component. Use of a stethoscope, a long screwdriver, or a sounding
rod is recommended to locate the area or component causing the noise. The
sounding rod can easily be made from a length of copper tubing 1/4 to 3/16 inch in

diameter. Dowel rods are also good.

If the noise has been isolated to the fuel pump, remove the pump and run the
engine with the fuel remaining in the carburetor bowl. If the noise level does not
change, the source of the noise is elsewhere and the original fuel pump should be

reinstalled.

K. NOISY FAN BELT

GENERAL

Belt worn or burned.

Wrong belt. Does not fit pulley grooves
properly.

Belt or pulley dirty or sticky with gummy
oil.

Pulley bent, cracked or broken.

MECHANICAL
Belt too tight. Squeaks.
Belts pulleys misaligned.

Belt loose; squeaks when engine is accele-.

rated.

L. MISCELLANEQUS NOISE

(RATTLES, SQUEAKS, ETC., FROM LOOSELY MOUNTED ACCESSORIES;
GENERATOR, HORN, OIL PAN, ETC.)

LOOSE FLYWHEEL

A thud or click which is usually irregular.
To test, idle the engine at about 20 mph and
shut off the ignition. If thud is heard, the
- flywheel may be loose.

EXCESSIVE CRANKSHAFT
END PLAY

A rather sharp rap which occurs at idling
speed but may be heard at higher speeds also.

FAN SHROUD
Loose shroud or radiator.

ENGINE VIBRATION

Unequal compression in cylinders.

Missing at high speed.

Unbalances fan or loose fan blade.

Incorrect adjustment of engine mounts, or
damaged mounts.

Loose engine mounts.

Engine support loose on frame or cylinder
block.

Unbalanced or sprung crankshaft.

Excessive engine friction due to tight piston
etc.

Defective vibration damper.

LOOSE ENGINE MOUNTINGS

Occasional thud with vehicle in operation.
Most likely to be noticed at the moment the
throttle is opened or closed.
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‘* »M" PRE-IGNITION OR SPARK KNOCK

GENERAL

Low octane fuel being used.

Muffler or exhaust passage restricted.

Excessive carbon deposit in combustion
chamber.

Hot spot in head—possibly caused by foreign
matter clogging small water passages between
head and block.

Engine lugging—produces unbalanced heat.

Compression too high for octane rating of
fuel being used.

Overheated spark plug due to being too "hot"
for the application, not seated properly, or not
torqued to specifications.

IGNITION

Faulty ignition system or timing advanced
beyond specifications.

Defective electronic module.

FUEL

Carburetor, mixture lean.

Operating with standard specifications at
high altitudes allowing rich fuel mixture.

IN-VEHICLE SERVICE OPERATIONS

ENGINE OIL PRESSURE TEST
(FIGURE 5)

1. Remove oil pressure warning light switch
from left front of engine.

2. Install oil pressure gauge in hole.

3. Set parking brake. Put transmission
selector in "N" (neutral position).

4. Start engine and run until normal opera-
ting temperature is obtained.

5. Oil pressure should be 7 psi minimum at
slow idle; 35 psi at 1500-3000 rpm.

C{(ENGINE OIL PRESSURE TEST

“ \ 1. ENGINE AT OPERATING TEMPERATURE.
2. TRANSMISSION IN “NEUTRAL" POSITION.
3. OiL PRESSURE SHOULD BE:

AT SLOW IDLE - 7 PS| MIN.

1500 - 3000 RPM - 35 PS| MIN.

ARAIPAN

ATi4

'Figure 5—Checking Engine Oil Pressure

OIL FILTER

GASKET

ADAPTOR

NTO COOLER
FROM COOLER

EXTENSION

OIL FILTER

A-1416

Figure 6—0il Filter
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ENGINE TILT
| ADJUSTING BOLT 5/8"
ADJUSTING v

Figure 7—Attaching Engine Removal Tool
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Figure 8—Engine Front Lift Location

OIL FILTER ASSEMBLY
(FIGURE 6)

REMOVAL

1. Hoist vehicle.

2. Remove oil filter.

3. Loosen oil cooler line fittings from the
adapter.

4. Remove oil filter extension fitting and
adapter.

5. Remove 3 bolts securing oil filter base to
engine block.

6. Remove filter base and gasket.

INSTALLATION

1. Install gasket and filter base to engine
block. Torque bolts to 35 ft. lbs.

2. Install adapter and oil filter extension
fitting. Torque to 55 ft. lbs.

3. Reposition oil cooler lines and attach to
adapter.

4. Apply a film of engine oil to the filter
gasket and install. Torque by tightening 2/3
turn after gasket contacts adapter.

NOTE: If a new oil filter is being installed,
add one quart of oil.

5. Start engine, check for possible leaks.
Stop engine and after several minutes check
for proper engine oil level.

ENGINE FRONT SUPPORT CUSHION

REMOVAL
1. Attach Engine Lift Tool J-24603-01 as
shown in figure 7.

LOAD ADJUSTE RE
CHAIN

Figure 9—Engine Rear Lift Location

NOTE: To properly position engine removal
tool, remove seat belt plate and anchor bolt
assembly. Attach load adjuster chain to
front and rear engine lift locations as shown
in figures 8 and 9.

2. Referring to figure 10, remove bolts "A"
and "B". Also remove nuts "C" and "D".

3. Adjust Tool No. J-24603-01 so that the
front of the engine is raised just enough to
enable removal of support cushion.

4. Remove engine support cushion.

INSTALLATION

1. Install new studs into engine support
cushion and torque to 30 ft. lbs.

2. Install engine support cushion into place.

3. Lower engine, making sure holes in
engine support line up with holes in engine
support cushion.

4. Referring to figure 9, install bolts "A"
and "B" with nuts and lock washers. Torque
both nuts to 45 ft. lbs.

5. Install nuts "C" and "D" and torque to 30
ft. Ibs. Note that these nuts are prevailing
torque flange nuts; if replacements are used
they must be the same type of fastener.

6. Remove tool No. J-24603-01. Install air
cleaner and engine cover.

REAR ENGINE MOUNTS

REMOVAL

1. Lift engine cover and remove air cleaner
assembly.

2. Attach Engine Lift Tool No. J-24603-01
as shown in figure 7. ‘

3. Remove bolts "A", "B" and "C" on both
sides of the engine/transmission rear support
(figure 11).

4. Adjust tool, No. J-24603-01 so that the

rear of the tcransmission is raised and there is
enough clearance to remove the engine res-

trictor and transmission mount.
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RN W
S V. “
45 FT. LBS, /L \\ \ °$ R

/ 20—30 FT. LBS.
A %

| ~0 7 \‘ () /\\
S ey .

GENERATOR
DRIVE BELT

‘\!5 FT. LBS.
NUT TORQUE

=7 ENGINE
' SUPPORT
® CUSHION

45 FT. LBS. EXHAUST
NUT TORQUE 1>~ MANIFOLD
30 FT. LBS. "D"———PQJ'
PREVAILING
TORQUE FT. LBS
e A7103 : *20—25
NUTS ’ GENERATOR FT. LBS.
Figure 10—Engine Front Mounting

INSTALLATION

1. Install engine restrictor and transmisison
mount. Lower engine.

2. Install all bolts and nuts finger tight to
insure proper alignment. Torque bolts "A" and
"B" on the transmisiosn support bracket to 50
ft. Ibs. Torque bolt "C" to 55 ft. lbs.

NOTE: Observe placement of transmission
mount before removal, and assemble mount
with tab positioned as required by hole
pattern. , 40—50 FT. LBS. A-8053

Figure 12—Generator Mounting

- 3. Remove tool J-24603-01 and replace air
cleaner. Install engine cover.

’ TRANSMISSION

" SUPPORT INTAKE MANIFOLD

. ¢ 4 o -
2\
Y /). ' BRACKET REMOVAL
\ 1. Disconnect battery negative cables from
) \
-

both main and auxiliary batteries.

ENGINE RESTRICTOR 2. Ren_mve ai.r cleaner asserpbly.
- 3. Drain radiator, then disconnect upper
R MO\ JRANSMISSION radiator hose and thermostat by-pass hose

from water outlet. Disconnect heater hose at
S e A-7868 rear of manifold.

' . 4. Generator bracket removal is not re-

Figure 11-—Engine Rear Mounting quired. However, upper brace from generator

/ MOUNT
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25-30 FT. LBS.

COMPRESSED REAR
BRACKET (TO ENGINE)

25-35 FT. LBS.

25-35 FT. LBS.

25-35 FT. LBS.

COMPRESSOR
REAR SUPPORT

COMPRESSOR FRONT
BRACKET (TO ENGINE)

25-35 FT. LBS.

e BRACE
\:k/ e} ADJUSTMENT
o

20-26 FT. LBS.

ADJUSTING LINK
25-35 FT. LBS.

M,
‘o) A7107

A/C COMPRESSOR ASSEMBLY

Figure 13—Air Conditioning Compressor M ounting

to intake manifold must be removed at both
the generator and the intake manifold. Gene-
rator mounting is shown in figure 12.

5. Remove air conditioning compressor
brackets and struts as necessary. See figure
13,

6.” Remove engine oil filter lower tube and
flexible elbow.

7. Disconnect temperature gauge wire.

8. Disconnect throttle cable, and cruise
control (if so equipped) from carburetor throt-
tle lever. Remove cruise control chain.

9. - Remove fuel line from fuel pump to
carburetor.

10. Disconnect vacuum hoses from distribu-
tor and tee, and also from the front of the
carburetor which leads to the carbon canni-
ster. Refer to Section 6T in this supplement
for vacuum hose routings.

11. Disconnect vacuum hoses from intake
manifold to brake booster, heater control, and
cruise control (if so equipped).

12.Pull PCV valve from grommet in the
right valve cover.

13. Disconnect spark plug cables from spark
plugs on all cylinders. Disconnect distributor
cap. and carefully remove distributor harness
assembly.

14. Remove intake manifold bolts, then re-

.move manifold with carburetor attached.

NTAKE MANIFOLD
ASKET AT THE SEALING

REA WiTH 1050805 SEALS ARE TO

BE POSITIONED
UNDER CYLINDER
HEADS AT EACH

. ® " ATHIO
S WY

‘Figure 14—Intake Manifold Gasket
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->

1 Engine Water Outlet

2 Choke Hot Air Pipe

3 Choke Clean Air Pipe

4 Choke Heater

5 Engine Lift Strap

6 Intake Manifold

7 Rear Seal

8 Front Seal

9 Intake Manifold Gasket
10 Oil Filler Lower Tube .
11 Engine Water Temperature Switch
12 Thermal Vacuum Switch
13 Clamp
14 Thermostat

15 Thermostat By-Pass Hose

A-7109
Figure 15—Intake Manifold and Gasket
15.Clean machined surfaces of cylinder INSTALLATION ,
- head and intake manifold with a putty knife. 1. Coat both sides of gasket sealing surface
Use care not to gouge or scratch machined - that seal the intake manifold to the head with
surfaces. Part No. 1050805 sealer or equivalent and

(12
O
) Y \‘—"/\Q)
1. LUBRICATE ENTIRE BOLT :
"~ IN ENGINE OIL. WASHER

2. TORQUE ALL BOLTS IN
SEQUENCE SHOWN TO 15 FT. LBS.

HOT AIR SHROUD

EXHAUST MANIFOLD BOLTS
TORQUE TO 25 FT. LBS.

3. RE-TORQUE IN SEQUENCE SHOWN BOLT LOOK T T
TOOFT. LBS. e AROUND BOLT HEADS ..,
—_———— |

Figure 16—Intake Manifold Torque Séquence Figure 17—Hot Air Shroud
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po;;ition intake manifold gasket. (See figure
14).

2. Install front and rear end seals, making
sure that ends are positioned under cylinder
heads as shown in figures 14 and 15.

3., Install intake manifold. Lubricate bolts
entirely with engine oil, install and torque to
15 ft. Ibs. in sequence (figure 16). Retorque in
sequence to 40 ft. lbs.

4. Install distributor harness assembly and
secure. Connect spark plug cables on the
spark plugs (refer to figure 2 for proper spark
plug cable connection).

5. Install PCV valve into grommet on R.H.
valve cover.

6. Connect vacuum hoses to the distributor
tee and to front of carburetor (from the
carbon canister). Connect to the intake
manifold vacuum hoses from the brake
booster, heater control and cruise control (if
equipped).

7. Connect throttle cable, and cruise con-
trol (if equipped).

8. Install fuel line from fuel pump to car-
buretor.

9. Connect temperature gauge wire.

10. Install air conditioning bracket(s) and any
struts which were removed. (Refer to figure
13).

11. Install oil fill tube and flexible elbow.

12. Install generator brace (also mounting
bracket, if removed).

13. Adjust belt tension.
Tension" later in this section.

14, Connect upper radiator hose, thermostat
and by-pass hose to the water outlet. Connect
heater hose at rear of manifold.

15, Install air cleaner assembly.

16. Connect battery negative cable(s) to the
batteries.

17.Fill radiator. Start engine and check for
leaks.

Refer to '"Belt

L.H. EXHAUST MANIFOLD

REMOVAL
1. Remove air cleaner.

17.

NOTE: Shroud is attached to exhaust mani-

fold by bolts No. 2 and 5.

3. Hoist vehicle.

4. Remove power steering or - generator
" brackets and braces as required.

5. Disconnect exhaust pipe.

6. Remove exhaust manifold.

2. Remove hot air shroud as shown in figure

INSTALLATION .

1. Position exhaust manifold on engine and
install bolts No. 3 and 4 finger tight (figure
17).

2. Position hot air shroyd, pawer steering
and generator braces (as required). Torque
braces (as required). Torque shroud bolts to 25
ft. Ibs. and bend tabs around bolt heads.

3. Install power steering and generator
brackets. Adjust belt tension. Refer to "Belt
Tension" later in this section.

4. Connect exhaust pipe and tighten pipe to
manifold bolts until they bottom on spacer.

5. Lower vehicle.

6. Install air cleaner.

R.H. EXHAUST MANIFOLD

REMOVAL
1. Hoist vehicle.
2. Disconnect exhaust pipe.
3. Remove exhaust manifold.

INSTALLATION

1. Install exhaust manifold and torque bolts
to 25 ft. lbs. Bend tabs around bolt heads.

2. Connect exhaust pipe and tighten pipe to
manifold bolts until they bottom on spacers.

3. Lower vehicle.

VALVE COVER

REMOVAL

1. Remove air cleaner.

2, Disconnect positive crankcase ventila-
tion from valve cover.

3. Disconnect spark plug cables from spark -
plugs and move back and out of the way.

4. lLoosen belts and remove accessories and
mounting brackets. It will be necessary to
wire the air conditioning compressor up for
support after removing its brackets and sup-
port struts (figure 13).

NOTE: Refrigerant lines do not have to be
disconnected from the compressor.

5. Remove valve cover to cylinder head
attaching screws as shown in figure 18.

6. Clean gasket surfaces on cylinder head
and valve cover.

INSTALLATION

- 1. Thoroughly clean the tzm,ad and valve
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FULLY DRIVEN, SEATED
AND NOT STRIPPED

OIL FILLER
TUBE

VALVE COVER

SPARK PLUG
25 FT. LBS.

A2

Figure 18—Valve Cover

1051435 RTV (Room Temperature Vulcanizing)
sealer or equivalent to the valve cover (figure
19).

2. Replace valve cover and torque attach-
ing screws so fully driven, seated and not
stripped.

3. Install accessories and mounting brackets
as necessary. Adjust belt tension. Refer to
"Belt Tension" later in this section.

4. Connect spark plug cables, and connect
PCV valve to valve cover.

5. Install air cleaner.

ROCKER ARM ASSEMBLIES
(FIGURE 20)

REMOVAL
1. Remove valve cover.
Cover" earlier in this section.
2. Remove rocker arm flanged bolts, pivot
and rocker arms (figure 21).

Refer to "Valve

NOTE: Remove each set (one set per
cylinder) as a unit.

INSTALLATION
1. Position a set of rocker arms (for one
cylinder) in the proper location.

APPLY A 3/32" BEAD OF R.T.V.
{ROOM TEMPERATURE VULCANIZING)
SEALER ON THE VALVE COVER

AS SHOWN.

Azt

Figure 19—Sealer on Valve Cover

IDENTIFICATION PAD
VALVE KEYS
W VALVE ROTATOR ROCKER

ARM
EXHAUST PIVOT
VALVE
\'/"ATL’\‘IEE Eﬁ SEAL ROCKER
VALY ARMS
SPRING

DAMPER SPRING

BODY  COIL
SPRING
COLLAR
FLAT
WASHER
) INTAKE EXHAUST
VALVE  VALVE ROTATOR VALVE VALVE
SPRING

Figure 20—Cylinder Head Components

2. Lubricate wear points with Part No.
1050169 Lubricant or equivalent and install the
pivots.

3. Install the hardened flanged bolts and
tighten alternately. Torque bolts to 25 ft. lbs.

VALVE LIFTERS

OPERATION
Oil is supplied to the lifter through a hole in
the side of the lifter body which indexes with a

ROCKER ARM P1VOT | )gq
ROCKER ARM & 28 FT. LBS.

PUSH ROD

VALVE LIFTER

T 130 FT. LBS.
3C.10)

=0
\ g

== \P{} CYLINDER HEAD GASKET
3 o {PUT CONTRASTING COLOR
Ly STRIPE FACING UP)

A7113

. Figure 21—Removing Rocker Arms
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VALVE OPEN

BALL CHECK
(CLOSED)

— PUSH ROD \

PLUNGER

LIFTER BODY

BALL CHECK
SPRING

PLUNGER RETURN
SPRING

VALVE CLOSED

BALL CHECK
(OPEN)

A-7195

Figure 22—Valve Lifter (Cutaway View)

groove and hole in the lifter plunger. Oil is
then metered past the oil metering valve in
the lifter, through the pushrods to the rocker
arms.

When the lifter begins to ride up the cam
lobe, the ball check is held against its seat in
the plunger by the ball check spring which
traps the oil in the base of the lifter body
below the plunger. The plunger and lifter body

then raise as a unit, pushing up the push-rod to -

open the valve. The force of the valve spring

which is exerted on the plunger through the -

rocker arm and push rod causes a slight
amount of leakage between the plunger and
lifter body. This "leak-down" allows a slow
escape of trapped oil in the base of the lifter
body. As the lifter rides down the other side
of the cam lobe and reaches the base circle or
"valve closed" position, the plunger spring
quickly moves the plunger back (up) to its
original position. This movement causes the
.ball check to open against the ball spring and
oil from within the plunger is drawn into the
base of the lifter. This restores the lifter to
zero lash (figure 22).

VALVE LIF TER DIAGNOSIS

1. MOMENTARILY NOISY WHEN VEHICLE
IS STARTED:

This condition is normal. QOil drains from
the lifters which are holding the valves open
when the engine is not running. It will take a
few seconds for the lifter to fill after the
engine is started.

2. INTERMITTENTLY NOISY ON IDLE
ONLY, DISAPPEARING WHEN ENGINE
SPEED IS INCREASED:

Intermittent clicking may be an indication
of a flat or pitted ball, or it may be caused by
dirt.

Correction: Clean the lifter and inspect. If
ball is defective, replace lifter.

3. NOISY AT SLOW IDLE OR WITH HOT
OIL, QUIET WITH COLD OIL OR AS ENGINE
SPEED IS INCREASED:

Insert a .015" feeler gauge between the
rocker arm and valve stem. If noise momen-
tarily disappears and then reappears after a
few seconds with the feeler still inserted, it is
an indication that the lifter leakdown rate is
too fast.

Correction: The lifter must be replaced.

4, NOISY AT HIGH VEHICLE SPEEDS AND
QUIET AT LOW SPEEDS.

a. High oil level - QOil level above the

""Full" mark allows crankshaft counterweights

to churn the oil into foam. When foam is
pumped into the lifters, they will become noisy
since a solid column of oil is required for
proper operation.

Correction: Drain oil until proper level is
obtained. See Section 0 in Maintenance
Manual X-7525.

. b.Low o0il level - Oil level below the

"Add" mark allows the pump to pump air at

high speeds which results in noisy lifters.
Correction: Fill until proper oil level is

onss [l
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NOT MORE THAN 1/16"
VARIANCE WHILE
ROTATING SPRING

A-1431

Figure 23—Checking Valve Spring

obtained. See Section 0 in Maintenance Man-
ual X-7525.

5. NOISY AT IDLE BECOMING LOUDER
AS ENGINE SPEED IS INCREASED TO 1500

RPM.
This noise is not connected with lifter
malfunction. It becomes most noticeable in

the vehicle at 10 to 15 mph "L" range, or 30 to
35 mph "D" range and is best described as a
hashy sound. At slow idle, it may be entirely
gone or appear as a light ticking noise in one
or more valves. It is caused by one or more of
the following:

NORMAL
WEAR

OFF SQUARE
WEAR

A-1432

Figure 24—Rocker Arm Wear

] G,
9 2\ \i: V2
A \@ e ©
N A ﬁ

Figure 25—Removing Valve Lifter

1. Badly worn or scuffed valve tip and
rocker arm pad.

2. Excessive valve stem to guide clearance.

3. Excessive valve seat runout.

4. Off square valve spring.

5. Off square rocker arm pad.

6. Excessive valve face runout.

7. Valve spring damper clicking on rotator.

Correction: Remove valve covers and while
listening with a stethoscope, locate noisy
valves by increasing engine speed slightly
above idle, about 1500 rpm. With gloved hand,
push side-ways on valve spring. Noise will
change, either becoming louder or disappearing
completely. Some noise will be present in all
valve locations. It is necessary to determine
which are actually responsible for the noise.

a. Occasionally this noise can be elimi-
nated by rotating the valve spring and valve.
Crank engine until noisy valve is off its seat.
Rotate spring. This will also rotate valve.
Repeat until valve becomes quiet. If correc-
tion is obtained, check for an off square valve
spring. If spring is off square more than 1/16"
in free position, replace spring (figure 23).

b. Observe rocker arm pad for excessive
wear or excessive off square. Replace as
required (figure 24).

c.Check for excessive valve stem to
guide clearance. If necessary, correct as
required.

6. VALVES
ENGINE SPEED

This condition can be caused by foreign
particles or excessive valve lash. :

Correction: With transmission in "Park" and
parking brake on, run the engine at a moderate
speed. :

If this method does not quiet the lifter,
strike the rocker arm above the push rod with

NOISY REGARDLESS OF
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a mallet while the engine is idling. This
method of correction has proven successful for
dislodging a foreign particle which is prevent-
ing the ball from seating properly.

b.Check for valve lash by turning engine
so the piston in that cylinder is on top dead
center of firing stroke. If valve lash is
present, the push rod can be freely moved up
and down a certain amount with rocker arm
held against valve.

Valve lash indicates one of the following:

1. Worn push rod.

2. Worn rocker arm.

3. Lifter plunger stuck in down position due
to dirt or varnish.

4. Defective lifter.

Checking of the above four items:

1. Observe upper end of push rod. Exces-
sive wear of the spherical surface indicates
one of the following conditions.

a. Improper hardness of the push rod ball.
The push rod and rocker arm must be replaced.

b. Improper lubrication of the push rod.
The push rod and rocker arm must be replaced.
The oiling system to the push rod should be
checked.

2. If push rod appears in good condition and
has been properly lubricated, replace rocker
arm and recheck valve lash.

3. If valve lash exists and push rod and
rocker arm are okay, trouble is in the lifter.
Lifter should be replaced.

REMOVAL (FIGURE 25)

NOTE: Valve lifters and push rods should be
kept in order so they can be reinstalled in
their original position. Some engines will
have both standard and .010" oversize valve
lifters, the .010" oversize lifter is etched "0"
on the side of the lifter. The cylinder block
will also be marked if the oversize lifter is
used.

1. Remove intake manifold and gasket.
Refer to "Intake Manifold" earlier in this
section.

2. Remove valve covers, rocker arm assem-
blies and push rods. Refer to those areas
earlier in this section.

3, If lifters are varnished, apply carburetor
cleaning solution to lifter body. Allow five
minutes for solution to remove varnish. Re-
move valve lifters.

CAUTION: Carburetor cleaning solvent
should be used in a well ventilated
room. Avoid contact with skin and
prolonged breathing of fumes.

OIL METERING VALVE PUSH ROD

SEAT
BALL CHECK

BALL CHECK \
LIFTER SPRlNG
v PLUNGER

BALL CHECK RETAINER

RETAINER RING
A-1433

Figure 26—Valve Lifter Components

PLUNGER SPRING

DISASSEMBLY

1. Remove retainer ring with a small
screwdriver.

2. Remove push rod seat and oil metering
valve.

3. Remove plunger and plunger spring. If
plunger is stuck tight, allow lifter to soak in
carburetor cleaning solvent for approximately
five. minutes, then remove.

4. Remove ball check retainer from
plunger, then remove ball and spring.

CLEANING AND INSPECTION

After lifters are disassembled, all parts
(figure 26) should be cleaned in clean solvent.
A small particle of foreign material under the
ball check valve will cause malfunctioning of
the lifter. Close inspection should be made for
nicks, burrs or scoring of parts. If either the
body or plunger is defective, replace with a
new lifter assembly.

NOTE: Do not condemn valve lifters that
have a slight gap\or show evidence of leak-
age where the lifter foot is welded to the
lifter body.

Whenever lifters are removed, check the
lifter foot for abnormal wear as follows:

1. Place a straight edge across the lifter
foot.

NOTE: Lifter foot must be clean and dry.

2. While holding the lifter at eye level
check for light between the straight edge and
lifter foot.

3. If light indicates a concave surface of
the lifter foot, the lifter should be replaced
and the camshaft inspected for wear. Wear at
the CENTER of the cam base circle is NOR-
MAL. The camshaft should be replaced ONLY
when wear is present across FULL
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START

WEIGHT

ROTATE RESERVOIR
ONE REVOLUTION
EVERY TWO SECONDS

ATIIS

Figure 27—Valve Lifter Testing
Full wear across

WIDTH of cam base circle.
‘ the nose of the cam is normal.

ASSEMBLY

1. Assemble ball check, spring and retainer
into plunger (figure -25).
flange is pressed tight against bottom of
recess in plunger.

2. Install plunger spring over ball check
retainer.

3. Hold plunger w1th spring up and insert
into lifter body. Hold plunger vertically to
prevent cocking spring.

4. Assemble oil metering valve and push rod
seat and seat retaining ring in groove.

- NOTE: Lifters must be assembled while
submerged in Hydraulic Lifter Test Fluid J-
5268 or equivalent, and leak-down tested
before placing into service.

5. Install Tester J-5790, then fill reservoir
with hydraulic lifter test fluid J-5268 to %"
below top of reservoir.

6. Assemble ball check and retainer into
plunger (figure 26).

Make sure retainer flange is pressed tight
;against bottom of recess in plunger.

. 7. Install plunger spring over ball check
iretainer.

8. Hold plunger with spring up and insert
‘into lifter body. Hold plunger vertncally to
‘prevent cacking spring.

9. Place assembly into the tester cup, then
position oil control valve and push rod seat
onto plunger.

Make sure retainer:

10. Position the 1" steel ball on the push rod
seat. l.ower tester ram until it contacts the
steel ball.

11. Allow ram to move downward by its own
weight until air bubbles disappear.

12. Raise ram, then allow to lower as in Step
4. Repeat this procedure several times or
until all air is expelled from lifter.

DO NOT ATTEMPT to expel air from lifter
by pumping on ram.

13. After all air is expelled, allow ram to
bleed down lifter until retaining groove is
exposed.

14. Install retaining ring.

15. Adjust ram screw so that it contacts the
steel ball in the push rod seat when the pointer
is at the start line.

16. Raise arm, then start test by resting ram
on steel ball. Rotate reservoir one revolution
every two seconds and time the indicator from
the start to the stop line (figure 27). Allow-
able leak down rate is six seconds minimum for
used lifters and 9 to 60 seconds for new lifters.

17.1f leak-down tolerance is within specifi-
cations, the lifter can be placed in service
without removing test fluid.

INSTALLATION

NOTE: Prime new lifters by working lifter
plunger while submerged in new engine oil.
Lifter could be damaged when starting
engine if dry.

1. Install lifters and push rods into original
position in cylinder block. See note under
"Removal".

2. Install manifold gaskets and manifold.
Refer to  "Intake Manifold" earlier in this
section. ‘

3. Position rocker arms, pivots and bolts on
cylinder head as shown in figure 20.

4. Install valve covers. Refer to "Valve
Cover" earlier in this section.

CYLINDER HEAD AND GASKET
REMOVAL

1. Drain radiator. Drain cock located at
lower left side of radiator. By raising the rear
wheels approximately 2-1/2 feet, enough
engine coolant will drain from the engine block
to allow removal of the heads.

NOTE: To avoid overloading the front
suspension raise front of the vehicle enough
so front wheels are just off the ground.
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Figure 28—Cylinder Head Torque Sequence

2. Remove intake manifold. Refer to "In-
take Manifold" earlier in this section.

3. Remove exhaust manifold, see "L.H. and
R.H. Exhaust Manifold Removal" earlier in
this section.

4. Loosen or remove any accessory brackets
which interfere with head removal.

5. Remove valve cover. Refer to "Valve
Cover" earlier in this section.

6. Remove rocker arm bolts, pivots, rocker
arms and push rods as shown in figure 20.

NOTE: Scribe pivots and keep rocker arms
separated so they can be installed in their
original locations.

7. Remove cylinder head bolts, then remove
cylinder head.

NOTE: If a clearance problem is en-
countered for number 7 or 8 cylinder head
bolts (figure 28) or push rods, pull these out
far enough to clear the block, secure with
rubberbands, and remove or install with the
cylinder heads.

CAUTION: Gasket surfaces on both the
head and the block must be clean of any
foreign matter and free of nicks or
heavy scratches. The cylinder head bolt
threads into the block and threads on
cylinder head bolt must be cleaned.
Dirt will affect bolt torque.

INSTALLATION

Head gaskets are a special composition

gasket that must be used WITHOUT a sealer.
These gaskets are to be installed with the
contrasting color stripe facing "up". Use a
new head gasket.

1. Clean and dip cylinder head bolts in
engine oil.

2. Install cylinder head and torque bolts to
100 ft. lbs. in sequence as shown in figure 28.
Then retorque in sequence to 130 ft. lbs.

INTAKE VALVES

EXHAUST VALVES A-1436

Figure 29—Valve Location

NOTE: Torque head bolts before installing
rocker arms and pivots if a clearance pro-
blem is encountered.

3. Install push rods, pivots, rocker arms and
bolts. Torque rocker arm pivot bolts to 25 ft.
lbs., tighten by alternating from side to side.

NOTE: Be sure to place rocker arms and
pivots in their original locations.

4, Install valve cover. Refer to "Valve
Cover" earlier in this section.

5. Install intake manifold. Refer to "Intake
Manifold" earlier in this section.

6. Install any accessory brackets that were
removed previously.

7. Install exhaust manifold. Refer to "L.H.
and R.H. Exhaust Manifold Installation” earlier
in this section. Torque bolts to 25 ft. lbs.
Bend tabs around bolt heads. .

8. Add engine coolant. ,

9. Start engine and check for leaks.

VALVES AND SPRINGS
WITH HEAD REMOVED

REMOVAL

1. Remove spark plugs.

2. Remove valve keys by compressing valve
spring with a tool J-5892-1 or equivalent.

3. Remove valve spring rotators or re-
tainers and springs.

4. Remove oil seals from valve stems.

5. Remove valves. Keep valves separated
so they can be installed in their original loca-
tions (figure 29).

RECONDITIONING VALVES

When reconditioning valves and valve seats,
clean carbon from cylinder heads and valves
using care not to gouge or scratch machined
surfaces. A soft wire brush is suitable for this
purpose. Whenever valves are replaced or new
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/
CYLINDER HEAD
SEAT

A-14381 INTERFERENCE

Figure 30—Relation of Valve and Seat Angles

valves installed, the valve seats must be
reconditioned.
Figure 30 shows the relation of valve angle
and valve seat angle. '
Narrow the valve seats to the specified
"width,

NOTE: This operationois done by grinding
the portside alvith a 30 stone to lower the
seat and a 60" stone to raise the seat.

See "Engine Specification" Chart for valve
seat width.

NOTE: Exhaust valve seats are induction
hardened and must be ground, not cut.

If valve guide bores are worn excessively,
they can be reamed oversize. This will require
replacement of the valves with oversize valves
(stems). The guide bores should be reamed

\v
DK\\
. 015" MINIMUM BETWEEN
\ VALVE STEM AND GAGE

Figure 31—Measuring Valve Stem Height

7

®

IF VALVE STEM TP IS LESS
N THAN . 005" ABOVE ROTATOR

AFTER GRINDING STEM O\ /\ NS
INSTALL A NEW VALVE N /' a
— QD

2N

Figure 32—Measuring Rotator Height

before grinding the valve seats. Valve clear-
ance in guide bore should be .0015" to .0032"
(exhaust) or .002" to .0027" for the intake
valve.

MEASURING VALVE STEM HEIGHT
(FIGURE 31)
Whenever a new valve is installed, or after

-grinding valves, it will be necessary to mea-

sure valve stem height. Install Gauge BT-

-6428. There should be at least .015" clearance

on all valves between gauge surface and end of
valve stem. (Valve stem can be gauged with or
without the valve rotator on the valve). If
clearance is less than .015", remove valve and
grind tip of valve stems as required on a valve
refacing machine using the "Vee" block attach-
ment to insure a smooth 90~ end. Also be

B CHECK FOR
BURRS

Figure 33—Valve Seal Installation
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certain to break sharp edge on ground valve
tip. Observe an original valve to determine
chamfer.

After all valve keys have been installed on
valves, tap each valve stem end with a
hammer to seat valve rotators and keys. Re-
gauge all valves between valve stem and gauge
(.015" minimum) and valve rotator and gauge
(.030" minimum) (figures 31 and 32). If any
valve stem end is less than .005" above
rotator, the valve is too short and a new valve
must be installed.

NOTE: There must be a minimum of .030"
clearance between valve rotator and gauge.
Failure to maintain this clearance will cause
rocker arm and valve rotator interference.
Example:

Valve Rotator to Gauge Clearance . . 0.38"
Minus Valve Stem to Gauge Clearance . —0.35"
.0o3"

This is less than .005" and a new valve
should be installed.

INSTALLATION

1. Install valves in their respective guides.

2, Install new oil seals over valve stem, using
‘Tool J-24725 (figure 33).

Position seals down as far as possible on
valve stem. The seals will correctly position
themselves when the engine is started.

NOTE: Inspect seal for cracks after instal-
lation.

3. Position valve springs over valve stems.

4.Install valve rotators, then compress
springs with a tool such as J-5892-1 and install
valve stem keys.

5.Check valve springs and keys to be sure
they are properly seated.

6. Torque spark plugs to 25 ft. lbs.

VALVE GUIDE BORES

As previously stated, if the valve guide
bores are worn excessively, they can be
reamed oversize. The following reamers are
available:

003" Oversize Valve Guide Reamer (BT-
6414-1)

.005" Oversize Reamer (BT-6414-4)

.013" Oversize Valve Guide Reamer (BT-
6414-3)

STANDARD - NO MARKING

013" OVERSIZE INDICATED e
AS SHOWN A
; v

Figure 34—Valve Guide Bore Marking

If a standard valve guide bore is being
reamed, use the .003" oversize reamer. For

.the .005" oversize valve quide bore, use the

.005" oversize reamer; use the .013" reamer
for the .010" or .013" O.S. valve guide bore.

If too large a reamer is used and the
spiraling is removed, it is probable that the
valve will not receive the proper lubrication.

Occasionally a valve gwide bore will be
oversize as manufactured. These are marked
on the inboard side of the cylinder heads on
the machined surface just above the intake
manifold surface (figure 34). These markings
are visible without removing any parts other
than the air cleaner assembly. Before remov-
ing the cylinder heads to perform service to
either the valves or valve guide bores, the
cylinder heads should be inspected to deter-
mine if these markings are present. If no

VALVE GUIDE
CLEANER

Figure 35—Cleaning Valve Guide Bores
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| 003"0S.
| .00570s5.
fl 01370s.

VALVE GUIDE REAMER

Figure 36—Reaming Valve Guide Bores

markings are present, the guide bores are
standard. If oversize markings are present,
any valve replacement will require an oversize
valve. If the oversize marking is present, only
that particular bore would be oversize, not all
bores in that cylinder head. Service valves are
‘available in five »different stem diameters:
Standard, .003" oversize, .005" oversize, .010"
oversize, and .013" oversize.

REAMING PROCEDURE

Before attempting to ream the valve guide
bores they should be cleaned using a tool as
shown in figure 35.

This procedure to ream valve guide bores
using a reamer is shown in figure 36. Use care
to hold reamer straight in valve guide bore.

VALVE SPRING COMPRESSOR
TOOL J-5892-1

VALVE HOLDER }
TOOL J-22794

5

Figure 37—Removing Valve Spring

PROPER TIP NO ROTATION PARTIAL ROTATION
PATTERN PATTERN TIP PATTERN
ROTATOR REPLACE ROTATOR REPLACE ROTATOR

FUNCTIONING AND CHECK ROTATION AND CHECK ROTATION

PROPERLY
A7119.

Figure 38—Valve Stem Wear

REPLACING VALVE SPRING
(HEAD ON ENGINE)

To replace a worn or broken valve spring
without removing the cylinder head proceed as
follows:

REMOVAL

1. Remove valve covers.
Cover" earlier in this section.

2. Remove rocker arm assemblies.

3. Remove spark plug and install Tool J-
22794 into spark plug hole and attach to an air
ho§e to hold the valve against its seat (figure
37).

4. Install Tool J-5892-1 (figure 37). Com-
press the valve spring until valve keys are
accessible, then remove keys, valve rotators
and springs.

Refer to "Valve

NOTE: If valve spring does not compress,
tap tool with a hammer to break bind at
rotator and keys.

CHECKING ROTATORS

The rotators cannot be disassembled and
require replacement only when they fail to
rotate the valve.

Rotator action can be checked by applying a

.daub of paint across the top of the body and

down the collar. Run engine approximately
1500 rpm; there should appear to be motion
between the body and collar, the body will
appear to "walk" around the collar. Rotator
action can be either clockwise or counter-
clockwise, sometimes on removal and reinstal-
lation; the direction of rotation will change
but this does not matter so long as it rotates.
Anytime the valves are removed for service
the tips should be inspected for improper
pattern which could indicate valve rotator

‘malfunction (figure 38).
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TAB ON GASKET MUST
BE INSTALLED IN
NOTCH OF SEAL

MISAS KET

SEAL
VIEW A

CYL BLOCK
DRAIN PLUG

OIL PAN
REAR SEAL

OIL PAN
FRONT SEAL

10 FT. LBS. Azt

Figure 39—0il Pan Assembly

INSTALLATION

1. Install valve spring and rotator. Using
Tool J-5892-1, compress the valve spring until
the valve keys can be installed.

2. Remove tool No. J-22794 and install
spark plugs. Torque to 25 ft. Ibs.

3. Install rocker arm assemblies.

4, Install valve covers. Refer to "Valve
Cover" earlier in this section.

OIL PAN
REMOVAL
1. Remove transmission and final drive.
Refer to "Engine Removal" later in this
section.

2, Remove oil pan drain plug and drain oil.

3. Disconnect relay tie rod from the idler
arm and the relay lever. Also disconnect
steering shock absorber from crossmember
bracket.

4., Remove fan and clutch assembly (4
bolts). Removal of these components will
allow the engine to be raised slightly for oil
_pan removal.

5. Disconnect power steering pump.

6. Install engine removal tool (see figures 7,
8 and 9). Remove 4 front support bolts and
front motor mount bolts.

7. Remove flywheel.

8. Remove oil pan attaching bolts.

9. Raise front of engine enough so the oil
pan can be removed (approximately one inch).
Remove oil pan.

10. Clean gasket surfaces on the engine
block and the oil pan. ‘

INSTALLATION :
1. Apply sealer Part No. 1050805 or equiva-

DRIVE SHAFT
EXTENS ION

7

WASHER

PUMP BODY

IDLER GEAR

2 VALVE
DRIVE SHAFT SPRING

DRIVE GEAR RETAINING PIN

GASKET

Lo d
e 4 COVER

. A7120

Figure 40—0il Pump Components
lent to both sides of gaskets. Position all
gaskets on engine block (figure 39).

2. Position oil pan on engine. Start all bolts
and install until finger tight. Torque oil pan
bolts to 10 ft. lbs.

3. Install flywheel and torque bolts to 60 ft.
Ibs.

4. Lower engine to position. Install four (4)
front support bolts and torque to 50 ft. lbs.
(figure 10).

5. Torque engine mount support bracket to
front cover bolts to 50 ft. lbs. (figure 10).

6. Install power steering pump.

7. Attach fan shroud to radiator support (4
bolts). Install fan and clutch assembly to
pulley. Torque nuts to 10-15 ft. lbs.

8. Connect relay tie rod and torque nuts to
50 ft. lbs., then insert cotter pin. Connect
steering shock absorber to bracket at cross-
member, torque nut to 40 ft. lbs.

9. Install oil pan drain plug.
ft. lbs.

10.Install transmission and final drive.
Refer to "Engine Replacement" later in this
section.

11. Lower vehicle.

12. Add engine oil. Refer to Section "0"
Maintenance Manual X-7525 for proper vis-
cosity and quanity information.

13, Start engine and check for leaks.

Torque to 30

OIL PUMP

REMOVAL
1. Remove oil pan.
earlier in this section. :
2, Remove the oil pump t#'. rear main
bearing cap attaching bolts, the: '
and drive shaft extension. ;

Refer to "Oil Pan"
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v 1-11/32"

Figure 41—0il Pump Driveshaft Extension

DISASSEMBLY (FIGURE 40)
1. Remove the oil pump drive shaft exten-
sion.

NOTE: Do not attempt to remove the
washers from the drive shaft extension. The
drive shaft extension and washers must be
serviced as an assembly (figure 41).

2. Remove the cotter pin, spring and the
pressure regulator valve.

NOTE: Position thumb over pressure regula-
tor bore before removing cotter pin, as the
spring is under pressure.

3. Remove the oil pump cover attaching
screws and remove the oil pump cover and
gasket. A -

4. Remove the drive, gear and idler gear
from the pump body. .

INSPECTION

Check the gears for scoring or other dam-
age. If they are damaged, new gears should be
installed.  During assembly, the gear end
clearance should be gauged. Proper end clear-
ance is .0015" to .0085". Also check the
pressure regulator valve, valve spring and bore
for damage. Proper valve to bore clearance is
.0025" to .0050". The checking of gear end
clearance will be covered in "Assembly".

ASSEMBLY

1. Install the gears and shaft in the oil
pump body and check the gear end clearance
by placing a straight edge over the gears and
meb&sure the clearance between the straight
edge and the gasket surface. The clearance
should be between .0015" to .0085". If the end
clearance is near the excessive reading check
for scores in the cover that would bring the
total clearance over the specified amount.

2. Position a new gasket on the pump body
and install the oil pump cover. Install cover
screws and tighten alternately and evenly.
Torque to 8 ft. lbs.

DRIVE SHAFT
EXTENSION

OIL PUMP
2 ATTACHING
BOLTS TORQUE
35 FT. LBS.

DRIVE SHAFT -
$;
i
&1 PICK UP MUST

% 8E SQUARE WITH

MOUNTING
SURFACE

A-7122

Figure 42—01il Pump Installation

3. Position the pressure regulator valve into
the pump cover, closed end first, then install
the spring and cotter pin.

NOTE: When assembling the drive shaft
extension to the drive shaft, the END OF
THE EXTENSION NEAREST THE WASHERS
MUST BE INSERTED INTO THE DRIVE
SHAFT.

INSTALLATION

1. Insert the drive shaft extension through
the opening in the main bearing cap and block
until the shaft mates into the distributor drive
gear.

2. Position pump onto the rear main bearing
cap, and install attaching bolts. Torque bolts
to 35 ft. lbs. (figure 42).

3. Install the oil pan. Refer to "Oil Pan"
installation earlier in this section.

CONNECTING ROD AND
PISTON ASSEMBLY

REMOVAL

1. Remove intake manifold. Refer to "In-
take Manifold" earlier in this section.

2. Remove head or heads, oil pan and oil
pan and oil pump assembly. Refer to those
areas earlier in this section.

NOTE: Stamp cylinder number on the
machined surfaces of the bolt bosses of the
connecting rod and cap for identification
when reinstalling. If the pistons are to be
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Figure 43—Connecting Rod Bolt Guide

removed from the connecting rod, mark
cylinder number on piston with a silver
pencil or quick drying paint for proper
cylinder identification and cap to rod loca-
tion. The right bank is numbered 2-4-7-8,
left bank 1-3-5-7.

Examine the cylinder bore above ring travel.
If ridge exists, remove ridge with ridge reamer
before attempting to remove the plston and
rod assembly.

3. Remove rod bearing cap and bearing.

4. Install guide hose over threads of rod
bolts. This is to prevent damage to bearing
journal and rod bolt threads (figure 43).

5. Remove rod and piston assembly through
the top of the cylinder bore.

6. Remove other rod and piston assemblies
in the same manner.

INSTALLATION
Refer to "Connecting Rod and Piston As-
sembly Installation" later in this section.

ROD BEARINGS

The connecting rod bearings are designed to
have a slight projection above the rod and cap
faces to insure a positive contact.

Connecting rod bearings can be replaced
without removing the rod and piston assembly
from the engine.

REMOVAL
1. Remove oil pan.
earlier in this section.

Refer to "Oil Pan"

NOTE: It may be necessary to remove oil
pump to provide access to rear connecting
rod bearings.

Figure 44—Bearing Tang and Notch

2. With connecting rod journal at the bot-
tom, stamp cylinder number on machined
surfaces of connecting rod and cap for identi-
fication when reinstalling, then remove caps.

3. Inspect journals for roughness and wear.
Slight roughness may be removed with a fine
grit polishing cloth saturated with engine oil.
Burrs may be removed with a fine oil stone by
moving the stone on-ihe journal circumfer-
ence. Do not move the stone back and forth
across the journal. If the journals are scored
or ridged, the crankshaft must be replaced.

4. The connecting rod journals should be
checked for out-of-round and correct size with
a micrometer. Maximum out-of-round must
not exceed .0015".

NOTE: Refer to "Engine Specifications"
later in this section.

NOTE: Crankshaft rod journals will normal-
ly be standard size; if any undersized crank-
shafts are used, all will be .010" U.S. and an
"X" will be stamped on the pad at the L.F.
upper corner of the block.

5. Clean oil from journal bearing cap, con-
necting rod and outer and inner surface of
bearing inserts. Position insert so that tang is
properly aligned with notch in rod and cap
(figure 44).

6. Place a piece of plastic gagglng material
in the center of lower bearing: sh%ll

7. Reinstall bearlng cap and torque to 42 ft.
lbs.

8. Remove bearing cap and determine bear-
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403 C. I. D. ENGINE.

A-7127

403 C. ). D. Figure 47—Measuring Piston
ing material container. The number within the
UNDERSIZE BEARINGS WILL ALSO BE graduation on the envelope indicates the clear-
STAMPED WITH .010" IN THIS LOCATION ance in. thousandths of an inch. If this
' " A7124 clearance is greater than .0035", replace the
bearing and recheck clearance with plastic

Figure 45—Bearing Identification gauging material.

ing clearances by comparing the width of the NOTE: Lubricate bearing with engine oil
flattened plastic gauging material at its widest before installation. Repeat Steps 2 through
point with the graduation on the plastic gaug- 8 on remaining connecting rod bearings. All

rods must be connected to their journals
when rotating the crankshaft to prevent
engine damage.

NOTE: Bearings are identified as shown in
figure 45.

9. Measure the rod side clearance as shown
in figure 46. Clearance should be .006" to
.020".

SPREAD RODS WITH
A SCREW DRIVER.
CHECK CLEARANCE
WITH A FEELER
GAGE.

CLEARANCE SHOULD
BE . 006" 7O . 020"

A A

Figure 46—Connecting Rod Side Clearance Figure 48—Cyliﬁder Bore Marking
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NOTE: If arod is twisted or bent, a new rod
must be installed. NO ATTEMPT SHOULD
BE MADE TO STRAIGHTEN CONNECTING
RODS.

PISTONS
MEASURING PISTON (FIGURE 47)

NOTE:
CHART.

Refer to PISTON INFORMATION

When replacing pistons, the original cylinder
size is stamped with a letter code on the block
near each cylinder on the cylinder head sur-
face (figure 48) or on the oil pan rail.

When measuring piston for size or C‘taper‘,
measurement must be made on skirt 90~ from

piston pin hole (with the piston pin removed)
(figure 47).

When measuring taper, measure at the
center line of the piston pin hole and at the
bottom of the skirt. The largest reading must
be at the bottom of the skirt. Allowable taper
is .000" to .0001".

NOTE: In some engines, oversize pistons
may be found. These pistons will be .010"
oversize.

Each piston should be fitted to, its individual
cylinder and marked for that cylinder.

CLEANING PISTON

Clean the pistons by scraping carbon off the
top of the piston. Deposits in the ring grooves
-should be removed with a suitable ring groove
cleaning tool. It is important that the ring
grooves be completely free of deposits.

PISTON INFORMATION CHART
—403 C.I1.D. ENGINE

Cylinder Piston To

Bore Bore Bore Piston Piston Piston Cyl. Bore Ring
Diameter Selection Sizes Selection Size Diameter Clearance Size

A 4.3500-4.3505 A 4.3495-4.3490
4,3500- B 4.3505-4.3510 B 4.3500-4.3495 4.3510- Std.
4,3520 C 4.3510-4.3515 C 4,3505-4.3500 4.3490
Std. D 4.3515-4.3520 D 4.3510-4.3505  Std. .0(305

o
.0015

4.3600- J 4.3600-4.3605 J 4.3595-4,3590
4.3620 K 4.3605-4.3610 K 4.3600-4.3595 4.3610- .010" O.S.

L 4.3610-4.3615 L 4.3605-4.3600 4.3590
.010" O.S. M 4.3615-4.3620 M 4.3610-4.3605 .010" O.S.

CHECKING CYLINDER BORE

NOTE:
CHART.

Refer to PISTON INFORMATION

Cylinder bore size can be measured with
inside micrometers or a cylinder gauge. Maxi-
mum allowable taper of the cylinder bore is
.001". The most wear will occur at the top of
the ring travel. _

Reconditioned cylinder bores should be held
to not more than .001" out-of-round and .001"
taper.

If the cylinder bores are smooth, the
cylinder walls should not be deglazed. If the
cylinder walls are scored the walls may have
to be honed before installing new rings. It is

important that reconditioned cylinder bores be -
thoroughly washed with a soap and water
solution to remove all traces of abrasive
material to eliminate premature wear.

RINGS
(FIGURE 49)

The pistons have three rings (two compres-
sion rings and one oil ring). The oil ring
consists of two rails and an expander.

RING TOLERANCES
When installing new rings, ring gap and side
clearance should be checked as follows:
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“’ﬁ—-————““")\TOP COMPRESSION

RING

SECOND COMPRESSION
RING

oit
RlNGSO«—Ex PANDER

A-1455

Figure 49—Piston Rings

PISTON RING AND RAIL GAP

Each ring and rail gap must be measured
with the ring or rail positioned squarely and at
the bottom of the ring-travel area of the bore
(figure 50).

The gap measurement should be .013" to

FEELER
GAUGE

" MEASURE RING GAP CLEARANCE ]
WITH RING POSITIONED AT
BOTTOM RING TRAVEL AS SHOWN

Figure 50—Measuring Piston Ring Gap

INSERT FEELER GAUGE AT
TOP OF RING GROOVE TO
MEASURE RING S1DE CLEARANCE

ToP
COMPRESS ION
RING

A-7209

Figure 51—Piston Ring Side Clearance

.023" for compression rings and .015" to .055"
for oil rings.

SIDE CLEARANCE

Each ring must be checked for side clear-
ance (see chart) in its respective piston groove
by inserting a feeler gauge between the ring
and its upper land (figure 51). The Piston
grooves must be cleaned before checking ring
for side clearance.

NOTE: To check oil ring side clearance, the
oil rings must be installed on the piston.

ALLOWABLE SIDE CLEARANCE:
Compression Rings .002" to .004"
Oil Ring .015" to .055"

RING IDENTIFICATION
AND INSTALLATION

For service ring specifications and detailed
installation instructions, refer to the instruc-
tions furnished with the parts package.

CONNECTING ROD AND
PISTON ASSEMBLY
(FIGURE 52)

INSTALLATION

1. Install connecting rod bolt guide hose
over rod bolt threads (figure 43).

2. Apply engine oil to rings and piston, then
install piston ring compressing tool on piston
(figure 53).

3. Install assembly in its respective cylinder
bore so notch cast in top of piston is towards
the front of engine.
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MACHINED BOSS 403 C. I. D. ENGINE

403 ROD IDENTIFICATION
A-7129

Figure 52—Connecting Rod Identification

4. Lubricate the crankshaft journal with
engine oil and install connecting rod bearing
and cap, with bearing index tang in rod and cap
on same side.

NOTE: When more than one rod and piston
assembly is being installed, the connecting
rod cap attaching nuts should only be tight-
ened enough to keep each rod in position
until all have been installed. This will
facilitate installation of remaining piston
assemblies.

The clearance between the adjacent rods,
when checked with a feeler gauge on each

crankpin, should be from .006 " to .020" (figure.

46).
5. Torque rod bolt nuts to 42 ft. Ibs.

NOTCH TOWARDS FRONT
OF ENGINE

J-6647

A-l438

Figure 53—Piston Ring Compressor

PISTON PINS

The correct piston pin fit in the piston is
.0003" to .0005" loose. If the pin to piston
clearance is to the high limit (.0005"), the pin
can be inserted in the piston with very little
hand pressure and will fall through the piston
by its own weight. If the clearance is .0003",
the pin will not fall through. It is important
that the piston pin hole be clean and free of oil
when checking pin fit. The pin is a press fit in

‘the connecting rod.

When replacement of a piston pin is neces-
sary, use Piston Pin Tool Set J-24086 (figure
54). The 403 cubic inch engine (with a piston
pin diameter of .9803" - .9807") has a narrow
connecting rod pin boss. Use Pin Guide J-
24086-2 (GREEN) for this engine application.
The Piston Pin Installer — J-24086-9 — is a
variable insertion length tool. The insertion

J-24086-11

FORK

J-24086-8
REMOVER

J-24086-9

INSTALLER J-24986-10 J-24086-1 THRU .7

BASE PIN GUIDES As182

Figure 54—Piston Pin Tool Set J-24086
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J-24086-10

Figure 55—Removing Piston Pin
with J-24086~8

length is varied by rotating the hub on the
shaft much like adjusting a micrometer. An
alpha-numeric scale is used to determine the
desired length for a given piston pin assembly.
The correct setting for installation of new
piston pins in the 403 cubic inch engine is H-4.

REMOVAL :

1. Position Tool J-24086-11, the Support
Fork of the piston pin tool set, between the
connecting rod and piston (figure 55).

2. Install the J-24086-8 Removal Arbor
through the alignment hole in the tool base.

NOTE: It is important that the piston, rod
and pin assembly be centered with the
removal arbor.

3. Press the piston pin out of the connect-
ing rod.

INSTALLATION
1. Install proper pin gquide (J-24086-2,
Green) through piston and into connecting rod.

Hand tap pin guide into piston for proper

retention. Drop piston pin into the other side
of the piston.

NOTE: The pin guide centers the connecting
rod in the piston. When the piston, connect-

Figure 56—Installing Piston Pin
with J-24086-9

ing rod, piston pin and pin guide assembly
are positioned on the fork of the tool, the
pin guide will also center this assembly in
the tool. If a pin guide that is too small is
used, the piston assembly will not be located
centrally in the tool, and damage may occur
to the fork of the tool.

2. Install piston assembly onto fork assem-
bly of tool. Tool will support connecting rod
at the piston pin. Be sure piston assembly is
slid onto the fork until the pin guide contacts
the fork.

3. Adjust the Installing Arbor, J-24086-9, to
the proper length by turning the numbered
sleeve on the lettered shaft until the specified
alphanumeric setting (H-4 for 403 cubic inch
engine) is obtained. Turn knurled nut to lock
numbered sleeve on shaft.

4. Insert the installing arbor through the
hole in the arch of the tool (figure 56). Press
piston pin into the connecting rod until the
sleeve on the installing arbor contacts the top
of the tool arch. The pin guide will fall out of
the connecting rod as the piston pin is pressed
in.

CAUTION: Do not exceed 5000 lbs. of
force when stopping the installing arbor
sleeve against the arch.
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APPROX. 16° BETWEEN
CENTER LINE OF KEYWAY Y
AND CENTER LINE OF TIMING SLOT

Figure 57—Harmonic Balancer

CRANKSHAFT PULLEY

REMOVAL

1. Loosen all belts enough so they may be
slipped off crankshaft pulley.

2. Hoist vehicle.

3. Remove 4 pulley bolts and pulley.

INSTALLATION

1. Install pulley and 4 bolts.
to 10 ft. lbs.

2. Install belts.
next in this section.

Torque bolts

Refer to '"Belt Tension"

BELT TENSION

NOTE: All belt tension checks must be
taken at center of greatest span of the belt.

1. Using Belt Tension Gauge J-23573 (BT-
33-73-F), check power steering belt. If neces-
sary, adjust power steering belt FIRST before
other belt adjustment is made. A "used" power
steering belt (in operation more than one hour)
should be adjusted to 70-80 lbs. A new power
steering belt should be adjusted to 110-140 lbs.

2. Check and adjust (as required) the gen-
erator and air conditioning compressor belts.
Belt tension should be the same as above.

HARMONIC BALANCER
(FIGURE 57)

REMOVAL
1. Remove engine cover.
2. lLoosen all accessory drive belts.

Figure 58—Removing Harmonic Balancer

3. Raise vehicle.

4. Remove fan and fan clutch assembly.
Refer to ENGINE COOLING (SEC. 6K) in this
supplement. Then remove bolts attaching fan
shroud to radiator support. Remove shroud.

5. Slip belts off crankshaft pulley.

6. Remove 4 crankshaft pulley bolts and
remove pulley.

7. Remove harmonic balancer hub bolt and
washer.

8. Using balancer puller, remove balancer
as shown in figure 58.

CAUTION: Use of any other type puller
such as a universal claw type which
pulls on the outside of the hub can
destroy the balancer. The outisde ring
of the balancer is bonded in rubber to
the hub; by pulling on the outside rather
than the hub, it is possible to break the
bond. The timing mark is on the outside
ring of the balancer; if the bond be-
tween the hub and the outside ring is
broken, the outside ring could slip which
would change the location of the timing
mark.

If it is suspected that the bond between the
sections of the harmonic balancer has been
broken and the timing mark changed, it can be
visually checked as shown in figure 57. The
center of the keyway should be.dpproximately
16° from timing slot. Injaddition there are
chisel aligning markers between the weight
and hub. These marks should be aligned.
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1-24724 §

A48

Figure 59—Installing Harmonic Balancer

INSTALLATION

1. Apply sealer Part No. 1050805 or equiva-
lent, to inside diameter of pulley hub and to
crankshaft key to prevent possible oil leakage.
Coat outside area of crankshaft pulley hub
which enters seal with Special Seal Lubricant
No. 1050169 or equivalent.

1. Install harmonic balancer on crankshaft
(figure 59). Use tool J-24724. '

NOTE: Balancer to crankshaft fit is .001"
tight to .0007" loose.

3. Install washer and bolt.
200-310 ft. Ibs.

4. Install pulley and position belts over
pulley.

>. Install fan shroud to radiator support.
Replace fan and clutch assembly. Refer to
ENGINE COOLING (SEC. 6K) for installation
procedures.

6. Lower vehicle. _

7. Tension drive belts. = Refer to 'Belt
Tension" earlier in this section.

8. Install engine cover.

Torque bolt to

OIL SEAL—FRONT COVER
REMOVAL (FRONT COVER INSTALLED)

1. Raise vehicle.

2, Loosen belts so they may be slipped off
crankshaft pulley. Remove belts.

3. Remove crankshaft pulley and harmonic
balancer. Refer to "Crankshaft Pulley" and
"Harmonic Balancer" earlier in this section.

4. Using Front Cover Seal Removing Tool
(such as BT-6406), remove oil seal.

A-4286

Figure 60—Front Cover 0il Seal Installation

INSTALLATION

1. Apply Part No. 1050805 sealer or equiva-
lent to outside diameter of seal.

2. Using Tool J-5154-01, install oil seal as
shown in figure 60. v

3. Install crankshaft pulley and harmonic
balancer. Refer to "Crankshaft Pulley" and
"Harmonic Balancer" earlier in this section.

4. Install and adjust belts. Refer to "Belt
Tension" earlier in this section.

5. Lower vehicle.

FRONT COVER
(FIGURE 61)

REMOVAL

1. Raise vehicle.

2. Drain cooling system. Disconnect radia-
tor hoses, heater hoses, and bypass hose from
the water pump and radiator.

3. Drain oil.

4. Remove all drive belts.

5. Remove fan and fan clutch assembly.
Remove fan shroud from radiator support.
(Refer to ENGINE COOLING (SEC. 6K) for
procedure.)

6. Remove crankshaft pulley and harmonic
balancer. See '"Crankshaft Pulley" and 'Har-
monic Balancer" earlier in this section.

7. Remove oil pan. Refer to "Oil Pan"
earlier in this section.

8. Remove front cover to block attaching
bolts.

9. Remove front cover, timing indicator
and water pump assembly (figure 62).
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OIL FILLER
TUBE BAFFLE

ECCENTRIC

TIMING
CHAIN

GASKET
22 FT. LBS.

45 FT. LBS.

FUEL puMP CAMSHAFT SPROCKET

DOWEL PIN

OIL PUMP
DRIVE SHAFT

35 FT. LBS.

CRANKSHAFT
SPROCKET

OIL SLINGER

ENGINE FRONT
SUPPORT

A-7101

Figure 61—Engine Front Cover Components

Remove front cover and both dowel pins. It
may be necessary to grind a flat on the pins to

¥ FRONT COVER ATTACHING §
= BOLTS (5/16"). TORQUE TO;,,

SELF TAPPING
WATER PUMP -
ATTACHING SCR

USE OIL ON
INSTALLATION.
TORQUE TO 13 FT. LB

TORQUE TO 50 FT. LBS—

A-7134

Figure 62—Engine Front Cover Bolts

get a rough surface for gripping.

INSTALLATION

1. Grind a chamfer on one end of each
dowel pin as shown in figure 63.

2, Cut excess of material from front end of
oil pan gasket on each side of engine block.

3. Clean block, oil pan and front cover

mating surfaces with solvent.
4. Trim about 1/8" from each end of new

front pan seal, using a sharp tool as shown in

figure 64.
5. Install new front cover gasket on engine
block and new front seal on front cover. Apply

Chamfer

A-7140

Figure 63—Dowel Pin Chamfer
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Trim 1/8" from each
end of pan seal

A7212

Figure 64~—Trimming Pan Seals

sealer Part No. 1050805 or equivalent sealer to
gasket around coolant holes and place on
block.

6. Apply R.T.V. sealer at junction of block,
pan and front cover as shown in figure 65.

7. Place cover on front of block and press
downward to compress seal. Rotate cover left
into cavity using a small screwdriver as shown
in figure 66.

8. Apply engine oil to bolts (threads and
heads).

9. Install 2 bolts finger tight to hold cover
in place.

10.Install 2 dowel pins (chamfered end
first).

11.Install remaining front cover bolts.
Install timing indicator and water pump assem-
bly. Then torque all fasteners evenly, to
specification, as shown in figure 62.

12. Apply lubricant Part No. 1050169 or
equivalent on balancer seal surface.

13.Install oil pan. Refer to "Oil Pan" earlier
in this section.

14. Install balancer and balancer bolt. Refer
to "Harmonic Balancer" earlier in this section.
Torque balancer bolt from 200-310 ft. lbs.

15.Connect radiator hoses, bypass hose and
heater hoses.

-Figure 65—Applying R.T.V. Sealer
' and Trim ming Pan Gasket

'GUIDE PAN SEAL WITH
\ SMALL SCREW DRIVER

aul

A7214

Figure 66—Guide Seal in Pan
While Pushing Downward

16.Install crankshaft pulley and four attach-
ing bolts. Torque to 10 ft. lbs. Refer to
"Crankshaft Pulley" earlier in this section.

17.1Install fan and clutch assembly. Torque
clutch to hub bolts to 10-15 ft. lbs. Install
radiator fan shroud and attaching bolts (4).

18.Install all drive belts, and adjust. Refer
to "Belt Tension" earlier in this section.

19. Replace oil drain plug and shut radiator
drain cock.

20. Lower vehicle.

21. Fill radiator and crankcase. Start engine

CRANKSHAFT GEAR PULLER

A-1485

- Figure 67—Crankshaft Gear Removal
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A-7135

Figure 68—Timing Gear Position

and check for leaks. (Use of spray foot powder
or equivalent may aid in detecting leaks.)

TIMING CHAIN AND GEARS

REMOVAL
1. Raise vehicle.

Figure 69—Fuel Pump Eccentric

L MEASURING NO. 4 CYL.
AT TD.C.

— :

W
FIRST MEASUREMENT

SUBTRACT THE FIRST. MEASUREMENT
FROM THE SECOND MEASUREMENT TO
GET THE DIFFERENCE NOTED BELOW

2

DIFFERENCE .134-1/8"

-

SECOND MEASUREMENT
A ‘]

MEASURING NO. 4 CYL.
WITH NO. 1 CYL. AT TD.C.

A-7136

INTAKE PUSH ROD

Figure 70—Checking Valve Timing

2. Remove front cover. See "Front Cover"
earlier in this section.

3. Remove fuel pump eccentric.

4. Remove oil slinger, cam gear and timing
chain.

5. Remove key, then crankshaft gear.

NOTE: Gear to crankshaft fit tolerances

may be such that a puller is necessary
(figure 67).

CAUTION: Remove crankshaft key, if
possible, before using puller; if not,
align puller so that it does not overlap
end of key when using puller. Keyway
is machined only part way in crankshaf't
gear and breakage would occur.

INSTALLATION

1. Install camshaft gear, crankshaft gear
and timing chain together, and then align
timing marks as shown in figure 68. -
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NOTE: When the timing marks are in align-
ment (figure 68), number six cylinder is at
T.D.C. To obtain T.D.C. for number one
cylinder, slowly rotate crankshaft one rota-
tion. This will bring the cam mark to the
top, number one will then be in the firing
position. “

2. Install fuel pump eccentric with flat side
rearward (figure 69).

3. Drive crankshaft gear key in with a brass
hammer until it bottoms in gear.

4. Install oil slinger.

5. Install front cover.
earlier in this section.

6. Lower vehicle.

CHECKING VALVE TIMING
WITHOUT REMOVING FRONT COVER

See "Front Cover"

l. Remove distributor
cover, No. 4 cylinder
rocker arms and pivot.

cap, right valve
intake and exhaust

2. Remove wire from "BAT" terminal of
HEI distributor.

3. Turn ignition switch on. Crank engine
until rotor is in line with No. 4 spark plug wire
position. No. 4 piston will be approximately at
the top of the cylinder.

4. Measure from pivot boss on head surface
to top of No. 4 intake push rod. Record mea-
surement (figure 70).

5. Slowly turn engine 1-1/2 revolutions until
rotor approaches No. 1 spark plug wire posi-
tion. Continue to turn engine until timing
mark on crank pulley is aligned with 0 on
indicator. This is top dead center of No. 1
piston.

6. Again measure from pivot boss surface
to )top of No. 4 cylinder intake push rod (figure
70).

7. Measurement should increase over the
first measurement as shown in figure 70.

8. If measurement increase is not within
1/32" of that shown on chart, camshaft is
advanced or retarded.

ENGINE REPLACEMENT

The engine assembly may be removed with
or without the transmission and final drive
attached.

NOTE: It is recommended that transmission

and final drive be removed from the vehicle

before the engine.

In some situations repair to the engine (ie.
piston replacement, oil pan gasket replace-
ment, oil pump repair etc.) requires removal of
the engine oil pan. If this is the case, refer to
"0il Pan" earlier in this section.

Refer to steps 1 through 19 for removal of
transmission and final drive with engine re-
maining in vehicle.

Refer to steps 20 through 42 for removal of
engine after the transmission and final drive
have been removed.

WARNING: A VEHICLE OF THIS SIZE AND
WEIGHT COMBINED WITH THE WEIGHT AND
BULKINESS OF THE ENGINE AND/OR TRANS-
MISSION AND FINAL DRIVE DURING REMOVAL
PRESENTS A POTENTIALLY DANGEROUS SITUA-
TION TO PERSONNEL. ENGINE, TRANSMISSION
AND FINAL DRIVE REMOVAL EITHER AS A
UNIT OR SEPARATE COMPONENTS SHOULD
-BE PERFORMED WHILE USING A “TWIN
POST" HOIST.

REMOVAL

1. Disconnect negative (—) battery cables
from both the automotive and living area
batteries.

NOTEs Drain radiator before raising vehi-
cle.
2. Remove engine cover, remove air

cleaner assembly and position engine removal
tool No. J-24603-01 to the engine. Adjust lift
mechanism until all slack is removed from the
cable. (See figure 7).

NOTE: To properly position engine removal
tool, remove seat belt plate and anchor bolt
assembly. Attach load adjustor chain to
front and rear engine lift locations as shown
in figures 8 and 9. Then install support
braces and chain fall as shown in figures 7, 8
and 9.

3. Raise vehicle. See WARNING at the
beginning of "Engine Replacement". ,

4. Disconnect wires from starter solenoid.

5. Remove starter motor.

6. Referring to figure 71, remove flywheel
cover bolts "B", "C" and "D". Loosen bolt "A"
and pivot cover out of the upper L.H. bolt "A"
slot.

7. Disconnect transmission shift linkage and
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BOLT "A"

BOLT "B"

A-1469

Figure 71—Flywheel Cover Removal

speedometer cable from transmission and posi-
tion to one side. Remove bracket from frame.

8. Disconnect transmission oil cooler lines,
detent solenoid wire and modulator tube from
the transmission. Position all to the side.

9. Disconnect R.H. drive axle from the
final drive output shaft. (Refer to Section 3B,
Maintenance Manual X-7525.) Move drive axle
rearward.

10. Remove output shaft bracket from
engine and remove R.H. output shaft assembly
from final drive.

11. Disconnect L.H. drive axle from flange
at final drive and reposition axle forward and
clear of the flange.

12. Remove bolt "X". (See figure 72).

13. Remove three (3) bolts that secure the
converter to the flywheel.

NOTE: Rotate flywheel to gain access.
Mark or scribe converter to flywheel for
reassembly.

14. Remove three (3) transmission to support
bracket bolts (figure 11).

15. Remove support bracket to crossmember
bolts. 4

16. Position transmission jack under trans-
mission as shown in figure 73.

17.Remove six (6) bolts that attach the
flywheel housing to the engine.

18. Slide transmission rearward.

NOTE: Reposition transmission support
bracket upward as required to obtain clear-
ance between transmission and floor.

19. Remove transmission and final drive.
20. Lower vehicle. .

21. Remove engine oil dipstick.

FINAL DRIVE
COVER

N 472164

Figure 72—Disconnecting Final Drive
from Engine

22. Disconnect vacuum hoses to the brake
booster and heater controls from the intake
manifold. Disconnect the vacuum hose to the
carbon canister from the front of the carbure-
tor.

23. Disconnect throttle linkage.

24. Disconnect heater hoses.

25.Disconnect wire from brake combination
valve.

26.Disconnect engine harness.

27.Remove engine oil filler upper tube.

28. Remove engine oil dipstick tube.

29.Disconnect upper radiator hose from
engine.

30. Remove necessary support struts- and
remove air conditioning compressor from brac-
ket(s). Support compressor up and out of way
with wire.

INSTALL

Figure 73—Transmission Jack Installation
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NOTE: Do notdisconnect refrigerant lines.
Compressor and its brackets can be posi-
tioned to the side to gain access.

31. Remove generator.

32.Remove fan shroud from radiator sup-
port. Remove fan and clutch assembly.

33. Raise vehicle.

34. Disconnect both R.H. and L.H. exhaust
pipes at exhaust manifolds. Move up and out of
way for more clearance.

35.Disconnect engine oil cooler tubes from
tube to hose union.

36.Disconnect fuel line from fuel pump.

37.Disconnect lower radiator hose.

38.Disconnect power steering hoses from
the power steering pump. ;

39. Remove engine front mounting bolts.

40. Remove hub cap from L.H. hub. Remove
cotter pin and axle nut. Tap lightly on
outboard end of L.H. axle until splines are
free. Remove L.H. drive assembly.

. 41.Raise engine assembly using engine
removal tool J-24603-01 (figure 7).

42. Gradually remove engine assembly by
alternately raising, tilting and lowering the
engine assembly. Use care when supporting
engine on dolly to prevent damage to oil pan.

INSTALLATION
INSTALLATION CAUTION

CAUTION: When installing new or re-
paired engine and its attachments, cor-
rect routing of the power steering hoses
is very important. Although sequence
of assembly is not vital, the power
steering hoses, when installed, must not
be twisted, kinked, or tightly bent. The
hoses should have sufficient natural
curvature in the routing to absorb
movement and hose shortening in opera-
tion under pressure. They should also
be free of twist under strain. All
fittings must be held while tightening or
loosening nuts.

1. Using tool J-24603-01 as shown in figures
7, 8, and 9, raise engine assembly adjusting and
tilting until engine front mount lines up so
bolts may be installed. Install nuts finger
tight.

2. Install L.H. drive axle into knuckle and
torque axle nut to 110 ft. lbs. Advance nut to
next castellation if necessary and install
cotter pin.

NOTE: Do not allow drive axle to hang
unsupported. Use a piece of wire to support
drive axle.

3. Raise transmission and final drive using
the transmission jack. Position transmission
support bracket while raising the transmission.

4. Position transmission and install six (6)
bolts that attach flywheel housing to engine.
Torque bolts to 25 ft. lbs.

5. Position transmission support bracket
and referring to figure 11, torque bolts "A",
"B" and "C" to 55 ft. Ibs. Torque bolts "D" and
"E" to 55 ft. lbs.

6. Install three (3) converter to flywheel
bolts. Torque to 30 ft. lbs.

NOTE: Rotate flywheel to gain access.
Refer to figure 71.

7. Attach final drive to engine. Refer to
figure 72, install bolt "X" and torque to 105 ft.
lbs.

8. Properly position L.H. drive axle and
torque NEW attaching bolts to 65 ft. Ibs.

9. Install R.H. output shaft into final drive
and attach support bolts to engine.

NOTE: When attaching the right hand
output shaft to the engine bracket, do not
let the shaft hang. Assemble bracket bolts
loosely, and by moving the flange end of the
shaft up and down, and back and forth, find
the center location. Hold the shaft in this
position and then torque the bolts to 55 ft.
lbs. on support.

10. Position R.H. drive axle and torque NEW
attaching bolts to 65 ft. lbs.

11. Connect transmission cooler lines and
tighten fittings to 20 ft. lbs. Then connect
detent solenoid wire and modulator tube.

12. Connect transmission shift linkage and
speedometer cable.

13. Referring to figure 71, install flywheel
cover and tighten bolts "A", "B", "C" and "D"
to 5 ft. lbs. torque.

14. Install starter, hand start both bolts.

NOTE: Tighten lower bolt first. Then
tighten upper bolt. Torque to 30 ft. lbs.
Connect wires to starter.

15. Tighten engine front mounting nuts to 50
ft. lbs. torque.

16.Connect power steering lines. to the
power steering pump.

17.Install fan shroud and torque bolts to 15
ft. lbs.
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18.Install engine fan and clutch assembly.
Torque nuts to 15 ft. lbs.

19. Connect lower radiator hose.
clamp to 17 in. lbs.

20. Connect fuel line to fuel pump.

21. Connect engine oil cooler lines.

22. Connect R.H. and L.H. exhaust pipes.
Tighten pipe to exhaust manifold bolts until
they bottom on spacer.

23.Lower vehicle and remove engine re-
moval tool J-24603-01.

24.Install generator and braces. See figure
12 for torque values. Refer to "Belt Tension"
earlier in this section.

25.1Install air conditioning compressor and
support struts (figure 13). Refer to "Specifica-
tions" at the end of this section for torque
values. Refer to "Belt Tension" earlier in this
section also.

26.Connect upper radiator hose to engine.
Torque clamp to 17 in. lbs.

27.Install engine oil dipstick tube.

28.Install engine oil filler upper tube.

29. Connect engine harness.

30.Connect wire to the brake combination
valve.

31. Connect heater hoses.

32. Connect throttle linkage.

33.Connect vacuum hoses to the brake

Torque

booster and heater controls to the intake
manifold. Connect the vacuum hose from the
carbon canister to the front of the carburetor.

34. Add engine oil and transmission fluid, as
required. Add engine coolant. Refer to
"Engine Cooling" (SEC. 6K) in Maintenance
Manual X-7525. Also refer to SECTION 7,
Maintenance Manual X-7525 for details on
"Checking and Adding Transmission Fluid".

35.Connect battery negative (—) ground
cables. .

36.Check transmission shift linkage. Refer
to SECTION 7 in Maintenance Manual X-7525,
under "Linkage Adjustment".

37.Adjust all drive belts using tool J-23573
(BT-33-73-F). Refer to "Belt Tension" earlier
in this section.

38.Shut engine off. After several minutes
check engine oil level. Check also for possible
fuel and coolant leaks.

CAUTION:s For step 39, see "Caution"
on page one of this section."

39.Install seat belt plate and anchor bolt
assembly.

40.Install air cleaner assembly and engine
cover.

OUT-OF-VEHICLE SERVICE OPERATIONS

CAMSHAFT

REMOVAL

1. Remove engine. Refer to "Engine Re-
placement" earlier in this section.

2. Remove oil pan. Refer to "Oil Pan"
earlier in this section.

3. Remove crankshaft pulley and harmonic
balancer. Refer to "Crankshaft Pulley" anc
"Harmonic Balancer" earlier in this section.

5. Remove both valve covers. Refer to
"Valve Covers" earlier in this section.

7. Remove intake manifold and gasket,
front and rear seal. Refer to "Intake Mani-
fold" earlier in this section.

8. Remove rocker arms, push rods and valve
lifters. Refer to those items earlier in this
section for removal.

NOTE: Parts position should be noted so
they will be installed in their original loca-
tion.

9. Remove bolt securing fuel pump eccen-
tric, remove eccentric, camshaft gear, oil

slinger and timing chain. Refer to "Timing
Chain and Gears" in this section. '

10. Remove camshaft by carefully sliding it
out the front of the engine.

NOTE: Do not force shaft as damage can
occur to camshaft bearings.

INSTALLATION

1. Coat . camshaft and bearings liberally
with Part No. 1051396 or equivalent before
installing. Camshaft gear and crankshaft gear
must be aligned as shown in figure 68.

2. Slide camshaft into block.

NOTE: Do not force shaft as damage may
occur to camshaft bearings.

3. Install gears, timing chain, eccentric and
oil slinger. Refer to "Timing Chain and Gears"
earlier in this section.

4. Install valve lifters, push rods and rocker
arms. Refer to "Rocker Arm Assemblies"
earlier in this section. o

5. Install intake manifold and gasket.
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j/

/

BT-6409-1
P1LOT AND
(}INSTALLER :

\

1-8092
DRIVER HANDLE

Figure 74—Installing No. 1 Cam Bearing

Refer to "Intake-. Manifold" earlier in this
section. Install belts and adjust. Refer to
"Belt Tension" as described earlier in this
section.

6. Install distributor as described in
SECTION 6Y of this supplement.

7. Install valve covers. Connect spark plug
cables.

8. Install front cover.
Cover" earlier in this section.

9. Install crankshaft pulley and harmonic
balancer. Refer to "Harmonic Balancer" and
"Crankshaft Pulley" earlier in this section.

10. Install oil pan. Refer to "Oil Pan" as
described earlier in this section.

1l.Install engine. Refer to "Engine Re-
placement" earlier in this section.

Refer to "Front

CAMSHAFT BEARINGS

The camshaft bearings must be replaced in
complete sets. All bearings must be removed
before any can be installed. No. 1 bearing
must be removed first, then No. 2, then 3, 4,
and 5. When installing the bearings, No. 5
must be installed first, then, 4, 3, 2 and 1.

&

REMOVAL

1. Remove camshaft as described in "Cam-
shaft" earlier in this section,

NOTE: Each cam bearing is different in
diameter and the correct sequence must be
used both for removal and installation.

2. Using a cam bearing remover set drive
out No. 1 (front cam bearing).

3. Drive out No. 2 bearing. Remove No. 3
and 4 bearings in the same manner.

4. When removing No. 5 bearing drive out
rear cup plug, located behind No. 5 camshaft
bearing. See Figure 69.

INSTALLATION (FIGURE 74)

NOTE: To aid aligning bearings with oil
passages, place each bearing in the front
bore with tapered edge toward block and
align the oil hole in the bearing with the
center of the oil slot in the bore. Mark top
of bearing. When installing the bearings the
mark will act as a guide.

1. Install new cup plug in rear of No. 5
bearing bore and seal with a permanent type
sealer.

2. Drive No. 5 camshaft bearing into place
and check oil hole alignment as shown in figure
75.

3. Install remaining bearings in correct se-
quence. Check all oil hole openings for proper
alignment.  Wire must enter hole or the
bearing will not receive sufficient lubrication.

CAMSHAFT AND OIL GALLERY PLUGS
(Figure 76)

The left hand rear oil gallery plug is not
shown. It is a threaded plug in the end of the
left gallery just rearward of the distributor. A
small hole is provided in the plug for distribu-
tor .Jubtrication. The cup plug shown provides
access to the threaded plug.

The front oil gallery plugs (not shown) are
threaded. The plug on the right side has a
small hole which provides lubrlcatlon for the
timing chain and gears.

To find out if the camshaft plug at the rear
of the engine is properly installed: Place a
straight edge across the machined surface of
the rear of the block and measure from the
straight edge to the lip of the plug. Dimension
should be .250" maximum to .160" minimum.,
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CHECKING OIL HOLE ALIGNMENT
WITH BRASS WIRE

Figure 75—Checking 0il Hole Alignment

CRANKSHAFT (FIGURE 77)

REMOVAL (CYLINDER HEADS ON)

1. With engine on stand oil pan, oil pump
and front cover removed, rotate crankshaft to
the position where the connecting rod nuts are
most accessible. Figure 78 shows No. 3 and
No. 4 rods in the fully extended position.

2. Remove main bearing caps.

3. Remove connecting rod caps.

3. Remove connecting rod caps and install
thread protectors.

4. Note position of keyway in crankshaft so
it can be installed in the same position.

5. Lift crankshaft out of block. Rods will

CAMSHAFT
CUP
pLuc IR END PLUG

i OIL GALLERY PLUG

Figure 76—Camshaft and 0il Gallery Plugs

R.H. OIL
PASSAGE PLUG

CAMSHAFT BEARING

R.H. OIL
PASSAGE PLUG

) r{CUP PLUG
CAMSHAFT ) 2 O=—01L PASSAGE
CUP PLUG
LH. OIL LH. olL
PASSAGE PLUG PASSAGE PLUG
: CRANKSHAFT REAR

CRANKSHAFT C%

2
CRANKS Hm\é
BEARING

BEARING SEAL

GROOVES IN UPPER
AND LOWER HALF
OF ALL BEARINGS
EXCEPT NUMBER

gi/;mruc ’ ONE. NUMBER ONE
. LOWER DOES NOT
!1 ‘! HAVE A GROOVE.
120 FT. LBS.

Figure 77—Crankshaft Components

pivot to the center of the engine when the
crankshaft is removed.

Do not allow pistons to move in their bore
during or after crankshaft removal.

INSTALLATION

1. Install sufficient oil pan bolts in pan rails
to align rods with rubber bands as shown in
figure 78.

Align rods so that the inner thread protec-
tors of adjacent rods overlap approximately
one inch as shown. Alignment can be adjusted
by increasing tension on rubber bands with
additional turns around the pan bolts or thread
protectors.

2. Position crankshaft keyway in the same

IRUBBER [
! BANDS

NOTE OVERLAP
F ADJACENT RODS

OIL PAN §
BOLT

Figure 78—Crankshaft Removal
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L

W CENTER MAIN BEARIN
B THRUST FLANGES

2

, ‘
BUMP SHAFT IN EACH
DIRECTION TO ALIGN

N THRUST FLANGES OF

M CENTER MA w BEARING

Figure 79—Aligning Center Main
Bearing Flanges

position as removed and lower into block. The
connecting rods will follow the crank pins into
the correct position as the crankshaft is
lowered.

3. Remove rubber bands, thread protectors
and pans bolts and assemble engine.

REMOVAL (CYLINDER HEADS REMOVED)

1. With engine on stand, remove oil pan,
front cover, connecting rods and oil pump.

2. Remove main bearing caps and lift
crankshaft out of block.

INSTALLATION

1. Measure the crankshaft journals with a
micrometer to determine the correct size rod
and main bearings to be used.

£ FLATTENED
f PLASTIGAUGE

Figure 80—Checking Bearing Clearance

-

NOTE: Whenever a new or reconditioned
crankshaft is installed, new connecting rod
bearings and main bearings. should be
installed.

2. Position upper half of main bearings in
block and lubricate with engine oil.

3. Install a new rear main bearing seal.

4. After oil passages in crankshaft have
been checked for being open and shaft is clean,
place shaft in block. Lubricate thrust flanges
of the center bearing with 1050169 Lubricant
or equivglent. Install caps with lower half of
bearing lubricated with engine oil. Lubricate
cap bolts with engine oil and install, but do not
tighten.

5. With a block of wood (figure 79) bump
shaft in each direction to align thrust flanges
of center main bearing.

NOTE: After bumping shaft in each direc-
tion, wedge the shaft to the front and hold it
while torquing No. 3 cap bolts.

6. Torque No.'s 1, 2, 3 and 4 main bearing
cap bolts to 80 ft. Ibs. and No. 5 bolts to 120
ft. lbs.

7. Reassemble engine and install in vehicle.

MAIN BEARINGS .

Main bearing clearance must not exceed
.0035" on all bearings. The .0035" clearance is
permissible only if the engine is disassembled
for other than a bearing noise condition. If
bearings are noisy or if a visual inspection
indicates defective bearings, new bearings
must be installed within the specifications
outlined under "Main Bearings".

Bearings which fall within the .0035" speci-
fications should not be rejected if the bearings
show a normal wear pattern or slight radial
grooves, unless they have been established to
be defective.

CHECKING BEARING CLEARANCES

1. If not already removed, remove oil pan.
Refer to "Oil Pan" earlier in this section.

2. Remove bearing cap and wipe oil from
crankshaft journal and outer and inner surfaces
of bearing shell.

3. Place a piece of plastic gauging material
in the center of bearing.

4. Use a floor jack or other means to hold
crankshaft against upper bearing shell. This is
necessary to obtain accurate -clearance
readings when using plastic gauging material.

5. Reinstall bearing cap and bearing. Place
engine oil on cap bolts and install.
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Amount undersize
and part number
stamped in the

bearing shell

A-7142
Figure 81—Main Bearing Identification

Torque Nos. 1, 2, 3, and 4 bolts to 80 ft. lbs.
and No. 5 bolt to 120 ft. lbs.

6. Remove bearing cap and determine bear-
ing clearance by comparing the width of the
flattened plastic gauging material at its widest
point with graduation on the plastigauge con-
tainer. The number within the graduation on
the envelope indicates the clearance in
thousandths of an inch (figure 80). If this
clearance is greater than .0035" REPLACE
BOTH BEARING SHELLS AS A SET. Recheck
clearance after replacing shells.

NOTE: Main bearing end thrust clearance
should be .0035" to .0135" as checked with a
dial indicator.

MAIN BEARING REPLACEMENT

Main bearing clearance must be corrected
by the use of selective upper and lower shells.
UNDER NO CIRCUMSTANCES should the use
of shims behind the shells, to compensate for
wear, be attempted.

NOTE: The upper and lower shells must be
installed in. pairs. Sizes of the bearings are
located on the tang (figure 81). It is possible
to have more than one bearing size in the
same engine.

To install main bearing shells, proceed as
follows:

1. Loosen all main bearing caps.

2. Remove bearing cap and remove lower
shell.

3. Insert a flattened cotter pin or roll out
pin (or tool J-8080 if available) in the oil
passage hole in the crankshaft, then rotate the

PACKING
TooL &8
4-21526-2 |

Figure 82—Packing Seal into Cylinder Block

crankshaft in the direction opposite to crank-
ing rotation. The pin will contact the upper
shell and roll it out. _

4. The main bearing journals should be
checked for roughness and wear. Slight rough-
ness may be removed with a fine grit polishing
cloth saturated with engine oil. Burrs may be
removed with a fine oil stone. If the journals
are scored or ridged, the crankshaft must be
replaced.

NOTE: The journals can be measured for
out-of-round with the crankshaft installed
by using a crankshaft caliper and inside
micrometer or a main bearing micrometer.
The upper bearing shell must be removed
when measuring the crankshaft journals.
Maximum out-of-round of the crankshaft
journals must not exceed .0015".

4. Clean crankshaft journals and bearing
caps thoroughly before installing new main
bearings.

5. Apply Special Lubricant, Part No.
1050169 or equivalent to the thrust flanges of
bearing shells on No. 3 bearing.

6. Place new upper shell on crankshaft
journal with locating tang in correct position
and rotate shaft to turn it into place using
cotter pin or roll out pins during removal.

7. Place new bearing shell in bearing cap.

8. No. 5 bearing-Install new asbestos oil
seal in the rear main bearing cap as described
later in this section. Install Part No. 1050805
or equivalent sealer on cap as shown.

9. Install bearing caps, lubricate bolt
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& SHORT PIECE OF
ROPE SEAL

GUIDE TOOL

* INSTALLED
SO
J- 21526-1

Figure 83—Guide Tool Installed

threads with engine oil, then install. Torque
Nos. 1 through 4 to 80 ft. lbs. and No. 5 to 120
ft. lbs.

REAR MAIN BEARING
UPPER OIL SEAL

REPAIR

Tool J-21526 is available to provide a means
of CORRECTING engine rear main bearing
upper seal leaks WITHOUT the necessity of
removing the crankshaft. However, replace-
ment of the rear main bearing upper oil seal
requires crankshaft removal.

fwx

CUT OFF SECTION OF
OLD ROPE SEAL

USE BEARING CAP
AS HOLDING FIXTURE.

Figure 84-—Cutting Off Lower Seal Ends

,)

~ — \
S
REAR MAIN BEARING =
2 Q UPPER OIL SEAL @ ‘

)/ \ P
2\
%
7 CUT SEAL FLUSH
Z WITH BLOCK > ‘
2N\ ¢
.
&
2 TOOL BT-6436
& ()
@
/
O

'--")’ ==

d/llﬂlllllf’ 7
Z Y 4

Figure 85—Cutting Off Upper Seal Ends

Listed below is a procedure for seal leak
correction.

1. Drain oil and remove oil pan and rear
main bearing cap.

2. Insert Packing Tool J-21526-2 against
one end of seal in cylinder block and drive the
old seal gently into the groove until it is

Figure 86—Packing Seal into Guide
and Cylinder Block
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Figure 87—Installing Rear Main
Seal - Upper Half

packed tight. Distance varies from 1/4" to
3/4" depending on the amount of pack re-
quired. See figures 82 and 83.

3. Repeat this on the other end of the seal
in the cylinder block.

4, Measure the amount the seal was driven
up on one side; add 1/16", then cut this length
from the old seal removed from the main
bearing cap with a single edge razor blade.
Measure the amount the seal was driven up on
the other side. Add 1/16" and cut another
length from old seal. Use main bearing cap as
a holding fixture when cutting seal as shown in
figure 84.

5. Place a drop of Part No. 1050805 Sealer
or equivalent, on each end of seal and cap as
indicated.

6. Work these two pieces of seal into the
cylinder block (one piece on each side) with
two small screwdrivers. Use guide tool J-
21526-1 as shown in figure 83. Using packing
tool, pack these short pieces up into the block.
Use a seal trimming tool to trim seal flush
with block as shown in figure 85. Refer also to
figure 86.

NOTE: Place a piece of shim stock between
seal and crankshaft to protect bearing
surface before trimming.

7. Form a new rope seal in the rear main
bearing cap. Refer to "Rear Main Lower Oil
Seal" next in this section.

8. Assemble the cap to the block and torque
to specifications.

REPLACEMENT

1. Remove crankshaft. Refer to "Crank-

shaft" earlier in this section.

J-26484

A-5054

Figure 88—Installing Rear Main
Seal - Lower Half

2. Remove upper oil seal.

3. Install a new rear main bearing upper
seal. Use tool J-26484 as shown in figure 87.

4. After correctly positioning seal, rotate
tool slightly and cut off each end of seal flush
with block.

5. Install crankshaft as described earlier in
this section under "Crankshaft".

REAR MAIN BEARING
OIL SEAL

REMOVAL

1. Remove oil pan.
earlier in this section.

2. Remove the rear main bearing cap.

3. Remove rear main bearing insert and old
seals.

4, Clean bearing cap and seal grooves and
inspect for cracks.

Refer to "Oil Pan"

INSTALLATION

1. Install seal into bearing cap, packing by
hand.

2. Using seal installer J-26484 hammer seal
into groove (figure 88).

NOTE: To check if seal is fully seated in
the bearing cap, slide the tool away from
the seal. With tool fully seated in the
bearing cap, slide tool against the seal. If
undercut area of tool slides over-the seal is
fully seated. If tool butts against the seal,
the seal must be driven further into the seal
groove. .. Rotate tool before cutting off
excess séaé packing.
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3. With tool slightly rotated, cut seal flush
with mating surface. With screwdriver, pack
seal end fibers towards center, away from
edges. Rotate seal installer when cutting seal
to avoid damage to tool.

4. Clean bearing insert
bearing cap.

and install in

5. Clean crankshaft bearing journal and seal
contact. Install sealer on cap as shown.

6. Install bearing caps, lubricate bolt
threads with engine oil and install. Torque No.
5 bearing cap bolt to 120 ft. lbs.

7. Install oil pan, with new gaskets. Refer
to "Oil Pan" earlier in this section.

ENGINE SPECIFICATIONS

CYLINDER BLOCK
Engine Type . . . . .
No. of Cylinders . . .
Bore and Stroke. . . . . . . . . .
Piston Displacement 403 Cu. In.
Compression Ratio .
FiringOrder . . . . . « ¢« « « . .
Main Bearing Bore (ID). . . . . . .

CRANKSHAFT
Diameter-Main Bearing Journal .

¢ o o o o

Width-Main Bearing Journal (with fillets)

No.1l . .. .. ..
No.2 &4 .
NOe3 ¢« ¢« ¢« ¢ ¢ o o &
No.5 . . . ..

Diameter-Connecting Rod Bearing Journal .
Width-Connecting Rod Bearing (with fillets)

Length-Overall Crankshaft .

Diameter - Qil Holes in Crankshaft . . .

Clearance - Crankshaft End .

MAIN BEARINGS

. o o e o

Bearing Clearance - Crankshaft 1,2,3, & 4
Bearing Clearance (Vertical) . . . . . .

Width-Bearing Shell
No. 1,2, and 4
No. 3 .
No. 5 .

. ® o o o e o o o o o o

CONNECTING RODS
Length-Center to Center. . . .
Diameter-Connecting Rod Bore .
Diameter-PinBore . . . . . .
Bearing Clearance - (Vertical) .
Side Clearance - Big End. . . .

PISTON
Diameter Nominal Outside . . . . .
Top of Piston to Center of Pin . . .

Clearance at Thrust Surface (selective)

Weight Less Pin & Rings (all) . . .
Skirt Taper. . . « « « ¢« ¢« « ¢ . .
Ring Width (2 compression) .
Ring Width (1 oil) .

. . 90° V-type
L] . - . L] 8
4.351" X 3.385"

. ... B85
1-8-4-3-6-5-7-2
2.687" - 2.688"

2.4995" - 2.4985" (2,3,4,5)
. . . 2.4998"-2.4988" (1)

1.185"
1.156" - 1.166"
1.1985" - 2.0015"

« « o o 1.882¢
2.1248" - 2.1238"
1.877" - 1.887"

26.470"

« e e e 1.250" -
[L0035" - .0135"

e o o o

* o o * o e o o

« o o o o e o o o
e o ¢ o o e o o o
e o o o . ¢ . o
e o o o o o * o
L] . L[] L] . L] . . .
e o o o * o * o

.0005" - .0021"
.0o15" -~ .0031"

0970" - 0980"
1.193" - 1.195"
1.624"

. . . .

5.998"-6.002"
2.2495" - 2.2500"
. 9789 - .9795"
0004" - .0033"

006" - .020"

e o * o o
¢ o e o o
e o o o o
e o o o s
e o ® o o
e o o o o
e o o o o

e & o o o
L]

. 4.351"
. e 1.617"-1.613"
. . 001" - .002"
.. 700.23+2q.

017" Larger at Bottom

e o o
« e o 0
e e o
. * o

0003" - .

e o o o o

I o o o o

. . e I . ] .

.0798" - .0808"
.1881" - .1891"

e o o o o
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ENGINE SPECIFICATIONS (CONT'D)

PISTON PINS
Diameter .

. o . .

Pin to Piston Clearance .

Pin to Rod Fit .

PISTON RINGS

e o o

e o o

No. of Compression Rings (per piston) .
Width of Compression Rings (top & bottom).
Gap Clearance Compression Rings. . . . . .
Clearance in Groove Compression Rings-Upper
Clearance in Groove Compression Rings-Lower
No. of Oil Rings (per piston) . . . . . . . .
Gap Clearance, Oil Ring .

CAMSHAFT

Bearing Journal Diameters

No. 1 .
No.2 . .
No.3 . .
Ne.4 . . . .. ..
No.5 . . .

Width (1ncludmg chamfers)

No. 1 .
No. 2,3 and 4 .
No.5 . . . .

End Clearance .
Push Rod - Length .

VALVE - INTAKE
Diameter Head .
Diameter - Stem .

Journal Clearance in Bearing (all)

Angle - Valve (A®) See Figure 30 .

Angle - Valve Seat (B®) See Figure 3

Width - Valve Seat (Cylinder Head)
OverallLength . . « « « « . « .

Clearance in Guide .
Lash .

o . e o o

VALVE EXHAUST
Diameter - Head .

Diameter - Stem o« s e e s o .
Angle - Valve (A%) See Figure 30 . .
Angle - Valve Seat (B®) See Figure 30
Width - Valve Seat (Cylinder Head)

Overall Length .
Clearance in Guide . .
Lash . * L] L] * L L
VAL VE SPRINGS

Length

Diameter - Wire . . .
Inside Diameter. . . .
Load . « ¢ ¢« ¢ ¢« « &
Load @ 1.270" . . . .

e o o e e

. . . . O. . .

e e o o o

e o o

e o e o e o o o e o ® o o » e o ¢« o o o o .

e o ® o o o o

e o o o « o o o e o e o o o o o « o o e o o

e e o o o

* o o e e o

. . . . L]

e o o o * o o o e o o o o o o o o« o o o o .

e o o * o

e o & o o o o o e o o e o . * & o o o e o o o o o o

* e o

e e o e o

e o o o .

* o o o« o .

e e o o s o o o

e o o e

.

.9803" - .9807"
.0003" - .0005"

.0008" - .0018" Press

e o o o e o o .

e o e o o o 2
.0780" - .0770"
. 010" -.023"
.0020" - .0040"
.0020" - .0040"
e ¢ o o o o l
. 0015" - aDSS“

2.0365" - 2.0357"
2.0165" - 2.0157"
1.9965" - 1.9957"
1.9765" - 1.9757"
1.9565" - 1.9557"

.810"
.741"
o o e e .788"

.0020" - .0058"
. 011" - .077"
8.265"

e e o

2.000" - 1.990"
3425" - .3432"
e oo . 64°
e o .. 4s°

037" - .075"
.« o . 4.667"
.0010" - .0027"
. Hydraulic

e o o o

1.497" - 1.507"
3420" - ,3427"
eevo. 300
e .. 3°
. .050" - .090"
e« o o o 4,675"
.0015" - .0032"
. o Hydraulic

. L . . l.96l'
* - L . 192"
.1065" - 1.041"

76 84 Ibs.-@ 1.670"

. 180 - 194 lbs.
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ENGINE SPECIFICATIONS (CONT'D)

VALVE LIFTERS
Diameter - Body* .
LLength - Overall .
Clearance in Boss .
* Also available in .010"

. e o o . e o o
.

. .
. e o o o o o o o
. e o & o o e & o
1

Over Size

CAMSHAFT SPROCKET

Width of Sprocket. . . . . . . « . . . . .
Pitch « .« ¢« ¢ v ¢ v o v v v o 6 o o o o
No.of Teeth . . . . ¢ & o ¢ ¢ ¢ o v v o

CRANKSHAFT SPROCKET
Width of Sprocket. .
Overall Width of Gear
Pitch « . . . . . .
No. of Teeth . . . .

TIMING CHAIN
Width e o o o ¢ o . . . *« o & e o . . .

No.of Links « ¢ ¢« ¢« ¢ ¢ ¢ ¢« ¢ o o o o o o

PitCh . . . . . . ¢ o o . . e o e o . . .

FLYWHEEL

No. of Teeth on StarterGear « « « « ¢« « « « &

No. of Teeth on Starter Pinion . . . . . . .

LUBRICATION SYSTEM
Crankcase Capacity Drain and Refill . . . .

Drain & Refill with Filter Change. . . . . .
Oil Pump
Clearance Pressure Relief Valve in Bore .
End Clearance-Gear. . « « « « « « « & .

e e & o o o o 08422" - 08427"

e e o o o e e o o s o 20000"
....... .0005" - .0020"
e e o & o e o o 0420" - 0400"
e o o e & e e o s e o 0500"
e e e e e e e e e e e 36

e e e e e e 400" - .410"

e e o & o o -991" = 10001"
e o o & e o & e e+ o o 0500"
e e e e e e e e e e 18

Morse-.627, Linkbelt-.720" - .750"

. L S L I . . . 0500"

e e e e e o s .0025" - .0050"

..... . . .0025" - .0065"

TORQUE SPECIFICATIONS

Specified torque is for installation of parts only. Checking of torque
during inspection may be 10% below specification.

APPLICATION
FUEL PUMP
Fuel Pump to Block Bolt and Nut . . . . . .
Fuel Pump Eccentric to Camshaft. . . . . .
EXHAUST SYSTEM . ¢ ¢ v v v ¢ ¢ ¢ ¢« o o &
ENGINE
Crankshaft Bearing Cap Bolts Nos. 1, 2, 3 & 4.
Crankshaft BearingNo. 5 . . .
Flywheel to Crankshaft . . . .
Oil Pump to Bearing Cap Bolts .
Oil Pump Caover to Pump Bolts .
Rocker Arm Pivot Bolt to Head .
Valve Cover Bolts. . . . . . .
OilPanBolts. . « . « . . . .
Oil Pan DrainPlug . . . . . .

Fully driven, seated,

FT.LBS.

25
65
20

80
120
60
35
8
25

not stripped

----- e o o o . .

Crankshaft Balancer or Hub to CrankshaftBolt « . « « « « ¢« « .

10
30
200-310
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TORQUE SPECIFICATIONS (CONT'D)

APPLICATION

Qil Filter Element toBase . « « « « « &

Oil Filter Assembly to Cylinder Block Bolts.

Oil Filter Extension Fitting. . . . .
Support/Front Cover Block . . . . .
Fan Driven Pulley to Hub Bolts . . .
Fan Driving Pulley to Balancer Bolts.
Water Pump to Front Cover Bolts . .
Water Outlet to Manifold Bolts . . .
Intake Manifold to Cylinder Head Bolts*
Exhaust Manifold to Cylinder Head Bolts
Carburetor to Intake Manifold Bolts . .

.
.
.
.
.
L]
.

o o . e e o e o o o o

Choke Tube and Plate to Intake Manifold Bolts
Air Cleaner to Carburetor Stud . . . « . . .

Engine Front Support Cushion Studs . . .
Engine Support toMount . . . . . . . .
Engine Mount to Crossmember Mount . .
Transmission Rear Mount to Crossmember
Transmission Rear Mount to Support. .
Starter to Cylinder Block Bolt . . .
Starter Brace to Cylinder Block Bolts
Starter Brace to Starter . . . . . .
Starter Brace to Starter Stud. . . .
Distributor Clamp to Cylinder Block Bolt
SparkPlugs . . . « « « « ¢« ¢« v o &

Cylinder Head Bolts* . . . . . . . .

ConnectingRodNuts . . . . . . . .

e o o o o o e o o

* e o o o o e o o o

. e o o o

e o o o o
e & o o o

e o e o o e o o * o e« o o & o
e o e o & o o e o o o e o s o o
® e o o o o o e e o o e o ¢ o o
e e e o o o o o o e o e o o o o
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Clean and dip entire bolt in engine oil before tightening to obtain

a correct torque reading.
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Timing Cover Oil Seal Installer
Valve Spring Compressor

Piston Ring Compressor (3-7/8")
Pilot (used with J-8614-01
Harmonic Balancer Remover)
Main Bearing Shell Remover
Rope Seal Repair Guide Tool
Rope Seal Repair Packing Tool
Valve Holder '

Engine Removal Fixture
Crankshaft Harmonic Balancer Installer

. Valve Stem Seal Installer

Rear Main Bearing Oil Seal Installer
Belt Tension Gauge

Valve Stem Height Gauge
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SECTION 6K
ENGINE COOLING

The information described in Maintenance Manual X-7525
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COOLING SYSTEM CHECKS

The procedure for checking the cooling
system is outlined below. As with all service
recommendations, these suggestions should be
adjusted to vehicle usage.

DRAIN AND FILL SYSTEM

Always drain system coolant when the
engine is hot. This is to hold in suspension fine
particles that tend to settle in low places in
the block when the engine is not operating.
Refer to "Draining, Flushing and Refilling
Cooling System" in Section 6K of Maintenance
Manual X-7525.

CHECK THE COOLANT

While draining the engine, check the color
- and the "feel" of the coolant. If it shows an
unusual amount of oil sediment or feels slip-
pery, this indicates that engine oil may be
leaking into the cooling system. A coating of

lube oil on the insides of the coolant passages
reduce's the system's efficiency. Engine over-
heating often results. Besides this, a leak in
the cooling system may also permit coolant to
flow into the lube oil passages. The contami-
nated lubricant which results can seriously
damage the engine.

If engine oil jf found in the coolant, examﬁ‘ne'
the oil cooler core for cracks. Should a pFes—
sure check of the core show no leakage,
replacement of head-to-blotk gaskets, coolant
and oil seals is indicated. If tMie:fails to solve
the problem, the cause may be a damaged
cylinder head or block.

PRESSURE CHECK SYSTEM

Pressure check on radiator and system
determines ability. of system to hold pressure
and therefore is an indicator of cooling effi-
ciency.
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CHECK THE THERMOSTAT

If the engine operating temperature deviates
from the normal range, remove the thermostat
and check it. A thermostat which remains
closed or only partially open restricts the flow
of coolant. This can cause an engine to
overheat. Serious damage to engine compo-
nents may result. A thermostat which is stuck
in the wide-open position does not allow the
engine to reach its normal operating tempera-
ture. The incomplete combustion which re-
sults from cold engine operation promotes the
build-up of excess carbon deposits on the
pistons, rings, and valves. Replace any
thermostat found to be defective. Refer to
"Thermostat" in Section 6K, Maintenance Man-
ual X-7525.

CHECK HOSES AND BRACKETS

Check the condition of hoses and clamps.
Hoses should be pliable but show no signs of
"ballooning". Look for cracks, cuts, and kinks
- areas of potential leaks. If the lower
radiator hose showed signs of collapsing when
the engine was accelerated - an indication of

weakness - replace it. Replace any hoses
which feel unnusually hard or spongy.

Inspect hose brackets, supports, ties, and
clamps to make sure they are secure, un-
broken, and retain hoses properly. Retighten
brackets and clamps as needed. Replace any
components which are found to be split or
badly corroded, broken, or deteriorated.

CHECK THE DRIVE BELTS

For efficient warm-weather operation,
check the condition of the fan and water pump
drive belts. Look especially for worn or frayed
areas and for cracking and splitting on the
underside of the belts. Worn belts can fail at
any time and should be replaced.

Check the tension on serviceable belts and
adjust as needed. Avoid over - or under-
tightening fan and pulley belts. Remember -
overtightening can lead to early belt and
bearing failure. Undertightening results in
slippage which can lead to belt and pulley
"glazing", inefficient fan and water pump
operation, and engine overheating. When
replacing belts, don't guess at the tension
required. Use belt tension gauge BT33-73F
and adjust to correct tension. Refer to "Belt
Tension" later in this section.

FAN AND FAN CLUTCH

Vehicles equipped with a 403 cubic inch
engine have a heavy duty fan clutch and a
revised replacement procedure for fan and
clutch (see below). The fan has a full shroud
to replace the partial shroud and venturi rings
used with the 455 cubic inch engine. For 1977
model vehicles equipped with 455 cubic inch

engines, refer to Section 6K, Maintenance .

AIR CONDITIONING

COMPRESSOR
FAN PULLEY

ASSEMBLY

FAN BLADE
ASSEMBLY

IN. LBS.

FAN CLUTCH

ASSEMBLY D) POWER STEERING

15-20 FT. LBS. CRANKSHAFT PULLEY
PULLEY 47603

Figure 1—Fan and Drive Belts

Manual X-7525 for fan and fan clutch replace-
ment procedure.

REMOVAL

1. Raise vehicle.

2. Remove the four nuts attaching fan
clutch to water pump hub (see figure 1).

3. With assembly in the shroud area and
removed from the hub, remove the four at-
taching bolts that secure fan clutch.

4. Remove fan and fan clutch after they
are separated from each other.

WARNING: IF A FAN BLADE IS BENT OR
DAMAGED IN ANY WAY, NO ATTEMPT SHOULD
BE MADE TO REPAIR AND REUSE THE DAMAGED
PART. A BENT OR DAMAGED FAN ASSEMBLY
SHOULD ALWAYS BE REPLACED WITH A NEW
FAN ASSEMBLY. IT IS ESSENTIAL THAT FAN
ASSEMBLIES REMAIN IN PROPER BALANCE AND
PROPER BALANCE CANNOT BE ASSURED ONCE
A FAN ASSEMBLY HAS BEEN BENT OR DAM-
AGED. A FAN ASSEMBLY THAT IS NOT IN
PROPER BALANCE COULD FAIL AND FLY APART
DURING SUBSEQUENT USE CREATING AN EX-

TREMELY DANGEROUS CONDITION.
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INSTALLATION

1. Install fan and fan clutch separately into
the area in the shroud between the water pump
and the radiator. Be careful not to damage
the radiator core.

2. Install four attaching bolts that secure

the fan to the fan clutch and torque to 15-20
ft. lbs. (See figure 1).

3. Position the assembly over the water
pump hub studs and torque the attaching nuts
to 15-20 ft. lbs.

4. Lower vehicle.

WATER PUMP

1977 and 1978 vehicles equipped with a 403
cubic inch engine have a new water pump
replacement procedure.

REMOVAL

1. Drain radiator. Disconnect bypass and
remove heater hose from water pump. Loosen
all pulley belts.

2. Raise vehicle. Disconnect lower radiator
hose from water pump.

3. Remove four nuts attaching fan clutch to
water pump hub. (See figure 1.) Position fan
and fan clutch assembly forward in the shroud.
Be careful not to allow the assembly to
damage the radiator core.

4. Remove water pump pulley.
5. Disconnect the power steering pump.

6. Remove water pump attaching bolts.
Remove water pumb.

7. Clean engine block of old gasket at
sealing surfaces.

INSTALLATION

1. Apply a thin coat of Part No. 1050026
Sealer or equivalent to the water pump housing
to retain the new gasket, then position on the
housing. :

2. Install the pump assembly. Coat all bolts
with engine oil and torque the self-tapping
bolts to 13 ft. lbs. and torque the others to 25
ft. lbs.

3. Connect the power steering pump
bracket. Torque nut to 22 ft. lbs.

4. Install water pump pulley. Reposition all
belts.

5. Install fan and fan clutch assembly.
Torque four nuts to 15-20 ft. lbs. See figure 1.

6. Connect lower radiator hose to water
pump.

7. Lower vehicle.

8. Secure clamp on bypass hose and install
heater hose to water pump.

9. Tension all belts. Refer to "Belt Ten-
sion" later in this section.

10. Refill radiator. If new coolant is used
refer to Section 0, Maintenance Manual X-
7525. :

BELT TENSION

To carry their full load, drive belts must
grip the entire area of contact with the pulley.
When operated in a loose condition, belts can
slip, tear, burn or grab and snap. More belts
fail from undertightening than from overtight-
ening.

When operated in too tight a condition, belts
can damage the engine by causing side loading
on the crankshaft, crankshaft bearings, and
accessories or accessory bearings. Excessive
tension will also stretch and weaken belts.

DO NOT use belt dressings to extend belt
life. Most dressings contain chemicals which
tend to soften belts. This softening process

~ will increase the friction between the belt and

pulley grooves; however, this is only tempo-
rary.

NOTE: After a belt has been in operation
one hour or approximately 50 miles, it is
considered used. A '"used" belt should be
tightened to 70 to 80 pounds. A new belt or
belt that has never been tensioned before
should be tightened to 110 to 140 pounds.
All belt tension checks must be taken
midway on the greatest span of that belt.
When drive belts are worn they should be
replaced, as excessive tightening will not
prevent slippage and can cause damage to
bearings.

TSRS

A
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ADJUSTING LINK

ADJUSTMENT BOLT
25-30 FT. LBS.

12-16 FT. LBS.

20-25 FT. LBS.
25-30 FT. LBS.

PUMP PULLEY
ASSEMBLY

POWER STEERING PUMP

25-30 FT. LBS.

BRACKET

A-7503

Figure 2—Power Steering Pump Mounting

All vehicles MUST have power steering belt
checked and adjusted, if necessary, first. Then
check and adjust (as required) the generator
and air conditioning compressor belts. Use
Belt Tension Gauge J-23573 (Burroughs Tool-
BT-32-73F). If the belt tension on any belt is
incorrect, proceed to adjust tension as outlined
below.

ADJUSTING BELT TENSION

POWER STEERING PUMP BELT
(FIGURE 2)

When adjusting a power steering pump belt,
never pry against the pump reservoir or pull
against the filler neck. To increase belt
tension move the pump outward by prying
against the bracket pry lugs, or against the
pump housing casting extension directly behind
the pump drive pulley. Also, power steering
hoses should not be damaged or twisted during
belt tensioning procedure.

1. Loosen the power steering pump at-
taching bolts and adjust the pump drive belt to
correct tension with belt tension gauge by
moving the pump outward, away from the
engine.

2. Tighten all mounting bolts until snug,
then remove pry bar.

3. Tighten mounting bolts to
torque (figure 2).

4, Check belt tension and remove belt
tension gauge.

specified

GENERATOR AND AIR
CONDITIONING COMPRESSOR BELTS

To adjust generator or air conditioning
compressor belts:

1. Loosen bolts at support bracket.

2. Move generator or air conditioning com-
pressor away from engine to increase belt
tension.

3. Tighten mounting bolts to specified tor-
que (figures 3 and 4).

4. Check belt tension and remove belt
tension gauge.
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20—30 FT. LBS.

GENERATOR
DRIVE BELT

FT.LBS. 55 50

GENERATOR

40—50 FT. LBS.

20—25 FT. LBS.

EXHAUST
MANIFOLD

FT. LBS.

A-8054

Figure 3—Generator Mounting

BELT REPLACEMENT
POWER STEERING PUMP BELT

Removal

l. Loosen generator attaching bolts.
Loosen air conditioning compressor bolts and
remove generator and air conditioning com-
pressor belts (see below).

2. Remove power steering pump belt.

Installation

1. Install belts.

2. Adjust belt tension,
specified torque (figure 2).

3. Check pump fluid level, add fluid as
necessary.

tighten bolts to

GENERATOR BELT

Removal
1. Loosen bolts at generator adjusting arm

and loosen pivot bolt at generator support
bracket. :

2. Move generator toward engine until bel
can be removed from pulley.

Installation

1. To install new belt, position belt on
pulley and move generator away from engine
until required tension is measured.

2. Tighten generator adjusting arm bolts
and pivot bolt to specified torque (figure 3).

AIR CONDITIONING COMPRESSOR
BELT

Removal and installation of air conditioning
compressor belt is accomplished in the same
manner as described above. Refer also to
figure 4 for view of compressor mounting and
for torque specifications.

|
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25-30 FT. LBS.

COMPRESSED REAR COMPRESSOR FRONT
BRACKET (TO ENGINE) BRACKET (TO ENGINE)

25-35 FT. LBS.

25-35 FT. LBS.
25-35 FT. LBS.

q Q@ BRACE
40-50 FT. LBS. i Q‘\/ &f ADJUSTMENT
—\\\ L d
)

:iv ;

25-35 FT. LBS.

ADJUSTING LINK

COMPRESSOR 25.35 FT. LBS.

REAR SUPPORT 25-35 FT. LBS.

N,
N A-7107

A/C COMPRESSOR ASSEMBLY

Figure 4—Air C onditioning Compressor Mounting

SPECIAL TOOLS

J-23573. v ¢ ¢ e ¢ ¢ ¢ e 4 e e 4 s e e e e« o . . Belt Tension Gauge
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SECTION 6M

ENGINE FUEL SYSTEM

The information described in Maintenance Manual X-7525 under the heading
ENGINE FUEL SYSTEM (SEC. 6M) is applicable to models covered by this supple-
ment with the exception of the following:
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CARBURETOR

TUBE ‘M’
AIR VALVE LEVER _ :; CHOKE ROD

VACUUM BREAK l

TUBE 'G’

TUBE 'F’

TUBE ‘N’——>

SECONDARY LOCKOUT LEVER CHOKE HOUSING

A-7162

Figure 1—M4MC Carburetor (Side View)
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GENERAL DESCRIPTION

The M4MC model carburetor (figure 1 and 2)
used on the 403 cubic inch engine is a two
stage carburetor of downdraft design. The
triple venturi system is used on the primary
side of the carburetor with 1-3/8" throttle
valve bores.

NOTE: For carburetor service information
on the 1977 Certified 455 cubic inch engine,
refer to SECTION 6M of Maintenance Manu-
al X-7525. Procedures are the same as
those described for the carburetor on the
1976 certified engine.

The secondary side has two large bores (2-
1/2"). Using the air valve principle in the
secondary side, fuel is metered in direct
proportion to the air passing through the
secondary bores.

A baffle is used on the secondary side of the
air horn, above the main well bleed tubes, to

ACCELERATOR PUMP LEVER

TUBE 'T’

CARBURETOR PART
NO. 17058559

(ONLY)

TUBE 'L’
TUBE 'K’/

TUBE 'H’

deflect incoming air for good secondary nozzle
performance on heavy acceleration.

For ease of serviceability, alphabetical code
letters are included in the air horn, float bowl,
and throttle body at external tube locations to
identify air and vacuum hose routings (figures
1 and 2).

Code letters for figures 1 and 2 tube
identification are:

AIR HORN
A—Vacuum Hose to Vacuum Break
M—Vent Tube for Float Bowl
F—Clean Air Hose to Choke Hot Air Pipe
G—Vent Hose to Vacuum Delay Valve

FLOAT BOWL
B—Hose to TVS Switch and Solenoid Valve
H—~Hose to TVS Switch
T—Hose to carbon Canister (1978 California
Carburetor, ONLY)

THROTTLE LEVER

A-7163

.~Figure 2—MA4MC Carburetor (Side View)
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i <~—— FILTER

@™ —— GASKET

~—— FILTER NUT

A-7164

Figure 3—Fuel Filter

THROTTLE BODY
N—Hose to Air Cleaner
L—PCV Valve to Throttle Body
K—Carbon Canister Purge Hose

The float assembly is used with a windowless
type needle seat for good fuel handling in the
float bowl. Also, a plastic filler block is used
above the float chamber to reduce fuel slosh in
this area. A 2" pleated paper fuel inlet filter
is used for maximum filtration of incoming
fuel (figure 3).

The main metering system uses separate
main wells to feed each fuel nozzle for
improved fuel flow in the venturi system.

In order to provide a close tolerance adjust-
ment in the main metering system, an adjust-
ment screw is provided in a well next to the
main power piston to very accurately set the
depth of the metering rods in the main
metering jets.

CAUTION: No attempt should be made
to change the APT adjustment. If float
bowl replacement is required the new
bowl assembly will include an adjust-
ment screw pre-set by the factory.

SHIFT
IDENT.
(\J\fg‘t/k
T
o)° ©
ASSEM.  _[[]
PLANT CODE L]
MODEL NO.—3 [ |
— YEAR
— DAY OF YEAR

A-7165

Figure 4—Carburetor Identification

An expander (garter) spring beneath the
plunger cup on the accelerator pump assembly
improves pump fuel delivery.

All models use the bowl mounted hot air
choke housing with thermostatic control as-
sembly. A single (front) vacuum break assem-
bly is used.

The choke shaft and certain other parts of
the choke system are Teflon coated to insure
smooth choke operation.

The carburetor part number is stamped on a
vertical section of the float bowl, near the
secondary throttle lever. Refer to part num-
ber on the bowl when servicing the carburetor
(figure 4).

The primary side of the carburetor has six
systems of operation. They are float, idle,
main metering, power, pump, and choke
(figures 5 thru 10). The secondary side has one
metering system which supplements the pri-
mary main metering system and receives fuel
from a common float chamber.

CARBURETOR REPLACEMENT

REMOVAL

1. Raise engine cover to gain access to
carburetor (allow engine cover to lean against
instrument panel).

2. Remove air cleaner.

3. Disconnect fuel inlet line from carbure-
tor fuel filter.

4. Disconnect vacuum hoses.

5. Disconnect throttle - ¢able. Disconnect
cruise control linkage (if so equipped).
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PULL CLIP

FLOAT NEEDLE
FLOAT NEEDLE INTERNAL VENT TUBE

INTERNAL VENT SLOT

¥

PLASTIC FLOAT HINGE
FILLER FL
BLOCK \

FUEL INLET FILTER

FLOAT ASSEMBLY

FLOAT BOWL

RELIEF SPRING

T A7I66

Figure 5—Float System

FIXED IDLE
AIR BY-PASS

IDLE CHANNEL -
RESTRICTION

IDLE TUBE

LOWER IDLE
AIR BLEED

TIMED
CANISTER TIMED

‘-Py VACUUM
i = . PORT .
; g4

IDLE / “ l /
MIXTURE OFF-IDLE THROTTLE

NEEDLE PORT VALVE

MAIN
METERING
JET.

W

i#7r 7 CANISTER  CONSTANT
BT PURGE CANISTER :_,D(;‘EED'SCHARGE
TUBE PURGE HOLE OFF-IDLE
* OPERATION AT167

Figure 6-—Idle System
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MAIN WELL AIR
BLEEDS

FACTORY-METERING
ADJUSTMENT SCREW

BOOST VENTURI

MAIN VENTURI

MAIN POWER PISTON V- THROTTLE VALVE

(DOWN) MAIN
POWER PISTON MAIN METERING
SPRING VACUUM RODS (2)
PASSAGE METERING 168
JETS (2) A7
Figure 7—Main Metering System

SECONDARY

oosy 'NTERNAL VENT SLOT METERING RODS (2)
VBENTlsJ.II;I ACCELERATOR

MAIN WELL & TUBE AIR
MAIN WELL AIR VENTURI VALVE
FACTORY METERING BLEEDS ACCELERATING
ADJUSTMENT SCREW WELL PORT METERING

ROD LEVER

.......

""" } |
' : \ ECCENTRIC

BAFFLE CAM
WELL
THROTTLE
»~VALVE
METERING

MAIN POWER
PISTON (UP) MAIN |~ SECONDARY
MAIN DISC  DISCHARGE | THROTTLE VALVE
POWER PISTON MAIN METERING NOZZLE ;
SPRING METERING RODS (2)
VACUUM  ;prq (9
PASSAGE

Figure 8—Power System
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PUMP PUMP SUCTION BREAKER

SPACER /
N\ PUMP JETS
DURATION )
SPRING Y > \ DISCHARGE PASSAGE
(e))! A
| =
PUMP
PLUNGER DISCHARGE
—'{ ALL RETAINER
cup '\ \ BALL
SEAL
, DISCHARGE
EXPANDER CHECK BALL
SPRING @
PUMP RETURN S
SPRING
CUP SEAL
' >
PUMP
PLUNGER
EXPANDER
SPRING A7170

Figure 9—Pump System

FRONT VACUUM BREAK
ADJUSTING SCREW

CHOKE

ROD ’ I CHOKE
5 ‘G\/VALVE .
! . Q 4 FRONT VACUUM
)

4 DIAPHRAGM'
C7—al '

P\ 1 tHERMOSTATIC

"\ CcoiL
cmﬂﬂ /

o)
W 35%: UNLOADER
[__Jl @/&\Z — TANG

FASTIDLECAM  |neine FAST IDLE
FOLLOWER  cupBAFFLE ADJUSTING SCREW

&, Z)

A7171

Figure 10—Choke System
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CHOKE LEVER
SCREW

CHOKE ROD

A2

Figure 11-—Removing Upper Choke Lever

6. Remove air cleaner stud.

7. Disconnect choke housing pipe.

8. Remove four carburetor to manifold at-
taching bolts.

9. Remove carburetor.

INSTALLATION

1. Install 'a new carburetor to manifold
gasket.

2. Install carburetor. Tighten the four
attaching bolts to 120 in. lbs. using the follow-
ing tightening sequence:

a. Left Rear Bolt.
b. Right Front Bolt,
c. Right Rear Bolt.
d. Left Front Bolt.

3. Connect choke housing pipe.

4. Install air cleaner stud.

5. Connect throttle cable.
control linkage if removed.

6. Connect vacuum lines.

Connect cruise

NOTE: To aid in connecting vacuum hoses
to the proper port on the carburetor, refer
to "General Information" earlier in this
section for explanation of carburetor vacu-
um port codes. Also, refer to Sections 6T
and 8 of this supplement for vacuum hose
routing diagrams.

CARBURETOR DISASSEMBLY

NOTE: Before performing any service on
the carburetor, it is essential that the
carburetor be placed on a holding fixture
such as tool J-9789-118. Without the use of
the holding fixture, it is possible to bend or
nick the throttle valves.

SECONDARY
METERING RODS _

METERING ROD
HANGER

A7173

Figure 12—Removing Secondary
Metering Rods

AIR HORN REMOVAL

1. Remove upper choke lever from the end
of the choke shaft by removing retaining screw
(figure 11). Then rotate upper choke lever to
remove choke rod from slot in lever.

2. Remove choke rod from lower lever
inside the float bowl casting.

NOTE: Remove choke rod by holding lower
lever outward with small screwdriver.

3. Remove secondary metering rods by re-
moving the small screw in the top of the
metering rod hanger. Lift until the secondary
metering rods are completely out of the air
horn. Metering rods may be disassembled from
the hanger by rotating ends out of the holes in
the end of the hanger (figure 12).

4. With small drift, drive roll pin (pump
lever pivot pin) inward just enough until pump
lever can be removed from air horn. Then
remove pump lever from pump rod (figure 13).
Note location of rod if in inner or outer hole in
pump lever.

CAUTION: Use care in removing small
roll pin to prevent damage to pump
lever casting bosses in air horn.

5. Remove nine air horn to bowl attaching
screws; two attaching screws are located next
to the venturi. (Two long screws, five short
screws, and two countersunk screws, figure
14.) Remove air baffle deflector from beneath
the two center air horn screws.
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PUMP LEVER PIN
PUMP LEVER

PIN REMOVING
TOOL

ATI74

Figure 13—Removing Pump Lever

6. Remove air horn from float bowl by
lifting straight up. The air horn gasket should
remain on the float bowl for removal later
(figure 15).

CAUTION: When removing air horn
from float bowl, use care to prevent
bending the small tubes protruding from
the air horn. These tubes are perm-
anently pressed into the air horn cast-
ing. DO NOT REMOVE.

AIR HORN DISASSEMBLY

Remove front vacuum break bracket attach-
ing screws. The vacuum break assembly may
now be removed from the air valve dashpot rod
and the dashpot rod from the air valve lever
(figure 16).

COUNTERSUNK
SCREWS

SHORT SCREW

LONG SCREWS

ATVIS

Figure 14—Removing Air Horn Screws

AIR HORN
<

PUMP PLUNGER

A-717¢

Figure 15—Removing Air Horn

CAUTION: Do not place vacuum break
assembly in carburetor cleaner.

Further disassembly of the air horn is not
required for cleaning purposes. If part re-
placement is required, proceed as follows:

Remove staking on two choke valve attach-
ing screws, then remove choke valve and shaft
from air horn.

NOTE: Air valves and air valve shaft should
not be removed. However, if it is necessary
to replace the air valve closing spring or
center plastic eccentric cam, a repair kit is
available. Instructions for assembly are
included in the repair kit.

FLOAT BOWL DISASSEMBLY (FIGURE 17)

1. Remove air horn gasket by lifting out of
dowel locating pins and lifting tab of gasket
from beneath the power piston hanger, being

AIR VALVE
LEVER AIR VALVE
DASHPOT ROD

Figure 16—Removing Front Vacuum Break




ENGINE FUEL SYSTEM 6M-9 -

PUMP WELL

LOCATING
PINS

AT7254

Figure 17—Float Bowl

careful not to distort springs holding the main
metering rods.

2. Remove pump plunger from pump well.

3. Remove pump return spring from pump
well.

4. Remove power piston and metering rods
by depressing piston stem and allowing it to
snap free.

The power piston can be easily removed by
pressing the piston down and releasing it with
a snap. This will cause the power piston spring
to snap the piston up against the retainer.
This procedure may have to be repeated
several times.

CAUTION: Do not remove power piston
by using pliers on metering rod hanger.

5. Remove the power piston spring from the
well.

CAUTION: The A.P.T. metering rod
adjustment screw is pre-set at the
factory and no attempt should be made
to change this adjustment in the field.
If float bowl replacement is required
during service, the new bowl assembly
will be supplied with an A.P.T. metering
rod screw which will be pre-set as
required at the factory.

6. Remove metering rods from power piston
by disconnecting tension spring from top of
each rod. Then rotate rod to remove from
hanger (figure 18).

RETAINING
SPRING

METERING
ROD

POWER
PISTON

POWER
PISTON
SPRING

A-7255

Figure 18—Power Piston and Metering Rods
CAUTION: Use care when disassem-.
bling rods to prevent distortion of ten-
sion spring and/or metering rods. Note

carefully the position of tension spring
to aid later during assembly.

1—22769

FLOAT NEEDLE SEAT

A-7256

Figure 19—Removing Float Needle Seat
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ANEROID CAVITY
INSERT

A-7257

Figure 20—Removing Aneroid Cavity Insert

7. Remove plastic filler block over float
valve.

8. Remove float assembly and float needle
by pulling needle seat and gasket using seat
remover tool J-22769 (figure 19).

9. Remove aneroid cavity insert from float
bowl (figure 20).

10. Remove primary metering jets, only if
necessary (figure 21).

NOTE: No attempt should be made to
remove the secondary metering jets (meter-
ing orifice plates). The jets are fixed and, if
damaged, bowl replacement is required.

NEEDLE SEAT

PUMP DISCHARGE

POWER PISTON
BALL RETAINER

CAVITY

A7258

Figure 21—Primary Metering Jets

Figure 22—Removing Pump Discharge
Ball Retainer and Check Ball

11. Remove pump discharge ball retainer and
check ball (figure 22).

12. Remove secondary air baffle, if replace-
ment is required.

13. Remove pump well fill slot baffle.

CHOKE DISASSEMBLY
1. Remove three attaching screws and re-

" tainers from choke cover and coil assembly.

Then pull straight outward and remove choke
cover and coil assembly from choke housing.
Remove choke cover gasket.

NOTE: Do not remove baffle plate from
beneath the thermostatic coil. Distortion of
the thermostatic coil may result if forced
off the center retaining post on the choke
cover.

RETAINING SCREW
AND WASHER

Figure 23—Choke Housing
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INTERMEDIATE
CHOKE SHAFT

FAST IDLE CAM

A-7261

Figure 24—Choke Assembly

2. Remove choke housing assembly from
float bowl by removing retaining screw and
washer inside the choke housing (figure 23).
The complete choke assembly can be removed
from the float bowl by sliding outward.

3. Remove secondary throttle valve lock-
out lever from float bowl (figure 24).

4. Remove lower choke lever from inside
float bowl cavity by inverting bowl.

5. Remove plastic tube seal from choke
housing (figure 24).

CAUTION: Plastic tube seal should not
be immersed in carburetor cleaner.

6. To disassemble intermediate choke shaft
from choke housing, remove coil lever retain-
ing screw at end of shaft inside the choke
housing (figure 23). Then remove thermostatic
coil lever from flats on intermediate choke-
shaft. Remove intermediate choke shaft from
the choke housing by sliding outward. The fast
idle cam can now be removed from the
intermediate choke shaft (figure 24).

CAUTION: Remove the cup seal from
inside choke housing shaft hole if the
housing is to be immersed in carburetor
cleaner. Also, remove the cup seal
from the float bowl plastic insert for
bowl cleaning purposes. DO NOT AT-
TEMPT TO REMOVE PLASTIC INSERT.

REMAINING FLOAT BOWL PARTS
1. Remove fuel inlet nut, gasket, filter
assembly and spring (figure 25).

~——— FILTER

-« FILTER NUT

A-7164

Figure 25—Fuel Filter

2. Remove throttle body by removing throt-
tle body attaching screws.

3. Remove throttle body to float bowl
insulator gasket. ‘

THROTTLE BODY DISASSEMBLY

1. Remove pump rod from throttle lever.

2. DO NOT REMOVE idle mixture limiter
caps, unless it is necessary to replace the
mixture needles or normal soaking and air
pressure fails to clean the idle passages. If the
idle mixture needles are removed, adjustment
procedures are covered later in this section
under "Idle Mixture Adjustment".

If necessary to remove the idle mixture
needle, destroy plastic limiter cap. Do not
install a replacement cap as a bare mixture
screw is sufficient to indicate that the mixture
has been re-adjusted.

CARBURETOR CLEANING
AND INSPECTION

The carburetor parts should be cleaned in
cold immersion type cleaner.
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CAUTION: Any rubber parts, plastic
parts, diaphragms and pump plungers
should not be put in immersion type
cleaner as these components will swell, .
harden or distort.

The plastic cam on the air valve shaft
(where used) and bushing in float bowl will
withstand normal cleaning. Rinse thoroughly
after cleaning.

1. Thoroughly clean all metal parts and
blow dry with compressed air. Make sure all
fuel passages and metering parts are free of
burrs and dirt.

2. Check, repair or replace parts if the
following problems are encountered.

a. FLOODING

l.Inspect float needle for dirt, deep
wear grooves, scores from proper seating.

2. Inspect float, float arms and hinge
pin for distortion, binds and burrs. Check float
for leaks and/or being loaded (heavier than
normal).

b. HESITATION

1.Inspect pump plunger for cracks,
scores or excessive wear. A used pump cup
will shrink when dry. Soak in fuel for 8 hours,
before testing if dried out.

2.Inspect pump duration and return
spring for being weak or distorted.

3. Check all pump passages and jets for
dirt, improper sealing inlet and discharge balls,
scores in pump well.

4.Check pump linkage for excessive
wear, repair or replace as necessary.

c. HARD STARTING—POOR
OPERATION

l.Inspect float needle for sticking,
dirt, etc.

2.Examine fast idle cam for wear or
damage.

3.Also check items under "FLOOD-

CoLD

ING".
d. POOR PERFORMANCE—POOR GAS
MILEAGE

1. Power piston, power valve, metering
rods for dirt, sticking, binding, damaged parts
or excessive wear.

2. Check air valve for binds and dam-
age. If air valve is damaged, the air horn
assembly must be replaced. A torsion spring
kit is available for repairs to air valve closing
spring. A new plastic secondary metering rod
cam is included in the kit.

3.Clean all fuel and vacuum passages
in castings.

e. ROUGH IDLE

1. Inspect idle needle for ridges, burrs

or being bent.

2. Inspect gasket mating surfaces on
castings for damage to sealing beads, nicks or
burrs.

3. Check all idle fuel passages.

4. Check throttle levers and valves for
binds.

CARBURETOR ASSEMBLY

THROTTLE BODY ASSEMBLY

1. If removed, install idle mixture needles
and springs until seated. Back out the mixture
needles four turns as a preliminary idle adjust-
ment. Final adjustment must be made on the
engine using the procedures described under
idle mixture adjustment. _

2. Install lower end of pump rod in throttle
lever by aligning tang on rod with slot in lever,
End of rod should point toward throttle lever.

FLOAT BOWL ASSEMBLY

1. Install new throttle body to bowl gasket
over two locating dowels on bowl.

2. Install throttle body making certain
throttle body is properly located over dowels
on float bowl, then install throttle body to
bowl screws and tighten evenly and securely.

3. Place carburetor on proper holding fix-
ture.

4. Install fuel inlet filter spring, filter
assembly, new gasket and inlet nut and tighten
nut (18 ft. lbs.).

NOTE: Ribs on closed end of filter element
prevent filter from being incorrectly in-
stalled unless forced.

CAUTION: Tightening beyond specified
torque can damage nylon filter gasket.

CHOKE HOUSING TO FLOAT
BOWL ASSEMBLY

1. Install new cup seal into plastic insert on
side of float bowl for intermediate choke
shaft. Lip on cup seal faces outward.

2. Install secondary throttle valve lock-out
lever on boss on float bowl with recess in hole
in lever facing inward (figure 26).

3. Install new cup seal into inside choke
housing shaft hole. Lips on seal face inward,
toward inside of housing.

4. Install fast idle cam onto the intermedi-
ate choke shaft (steps on fast idle cam face
downward).

5. Carefully install fast idle cam and inter-
mediate choke shaft assembly through seal in
choke housing, then install thermostatic coil
lever onto flats on intermediate choke shaft.
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INTERMED {ATE
CHOKE SHAFT

FAST IDLE CAM

A-7261

Figure 26—Secondary Lockout Lever

Inside thermostatic choke coil lever is properly
aligned when both inside and outside levers
face toward fuel inlet. Install inside lever
retaining screw into end of intermediate choke
shaft. Tighten securely.

6. Install lower choke rod inner lever into
cavity in float bowl. Install plastic tube seal
into cavity on choke housing before assembling
choke housing to bowl. Install choke housing
" to bowl, sliding intermediate choke shaft into
lower choke inner lever (figure 27).

NOTE: Tool J-23417 can be used to hold the
lower choke lever in position while installing
the choke housing.

NOTE: The intermediate choke shaft lever
and fast idle cam are in correct position
when the tang on lever is beneath the fast
idle cam. Do not install choke cover and
coil assembly until inside coil lever is
adjusted. See carburetor adjustments at the
end of this section.

COMPLETION OF FLOAT BOWL ASSEMBLY

1. If removed, install air baffle in second-
ary side of float bowl with notches toward the
top. Top edge of baffle must be even with
bowl casting.

2. Install baffle inside of pump well with
slot toward bottom.

3. Install pump discharge check ball and
retainer in passage next to pump well (figure
28). Tighten retainer securely.

4. Install primary main metering jets, if
removed (figure 28).

LOWER CHOKE M8

ROD LEVER

Figure 27—Installing Choke Lever and Housing

5. Install aneroid cavity insert into float
bowl.

6. Install new needle seat assembly, with
gasket, using seat installer J-22769.

7. To make float adjustment easier, care-
fully bend float arm upward at notch in arm
before assembly. Install needle by sliding float
lever under needle pull clip — correct instal-
lation of the needle pull clip is to hook the clip
over the edge of the float on the float arm
facing the float pontoon (figure 29). With
float lever in pull clip, hold float assembly at
toe and install retaining pin from aneroid.
cavity side (ends of retaining pin face the
accelerating pump well).

NEEDLE SEAT §

PUMP DISCHARGE A _ POWER PISTON
BALL RETAINER~__, [ o =

CAVITY

PRIMARY
METERING
JETS

Figure 28—Primary Metering Jets
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FLOAT NEEDLE PULL CLIP LOCATIO.

HOOK CLIP OVER EDGE OF FLAT
ON FLOAT ARM FACING FLOAT PONTOON

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

Figure 29—Float Needle Pull Clip Location

CAUTION: Do not install float needle
pull clip into holes in float arm.

FLOAT LEVEL ADJUSTMENT
(FIGURES 37 AND 42)

1. Hold float retainer firmly in place.

2. Push float down lightly against needle.

3. With adjustable T-scale, gauge from top
of float bowl casting (air horn gasket removed)
to top of float at toe-gauging point 3/16" back
from toe (see insert, figures 37 and 42).

4. Bend float arm as necessary for proper
adjustment by pushing on pontoon (see figures
33 and 40 for specification).

5. Visually check float alignment after ad-
justment.

6. Install plastic filler block over float
needle, pressing downward until properly seat-
ed.

7. Install primary power piston spring in
power piston well.

If primary metering rods were removed from
hanger, reinstall making sure tension spring is
connected to top of each rod (figure 30).
Install power piston assembly in well (aligning
pin on piston with slot in well) with metering
rods properly positioned in metering jets.
Press down firmly on plastic power piston
retainer to make sure the retainer is seated in
recess in bowl and the top is flush with the top
of the bow! casting. If necessary, using a drift
punch and small hammer, tap retainer lightly
in place.

8. Install pump return spring in pump well.

9. Install air horn gasket by carefully slid-
ing tab of gasket around primary metering rods
and beneath the primary power piston hanger.

_ RETAINING
SPRING

METERING
ROD

POWER
PISTON

POWER
- PISTON
SPRING

A-7255

Figure 30—Power Piston and Metering Rods

Position gasket over the two dowel pins on the
float bowl.

10. Carefully lift corner of the air horn
gasket and install pump plunger in the pump
well against return spring tension. While
holding in this position, align pump plunger
stem with hole in gasket.

AIR HORN ASSEMBLY

If removed, install choke shaft, choke valve
and two attaching screws. Tighten screws
securely and stake lightly in place.

NOTE: Check choke valve for freedom of
movement and proper alignment before
staking screws in place.

AIR HORN TO BOWL INSTALLATION

1. Holding down on air horn gasket at pump
plunger location, carefully lower air horn
assembly onto float bow!l making sure that the
bleed tubes, accelerating well tubes, pull-over
enrichment tubes (if used) and pump plunger
stem are positioned properly through the holes
in the air horn gasket.

CAUTION: Do not force the air horn
assembly onto the bowl but rather
lightly lower in place.
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Figure 31—Air Horn Screw Tightening
Sequence

2. Install two long air horn screws, five
short screws, and two countersunk screws into
primary venturi area (figure 31).

NOTE: Install secondary air baffle beneath

screws No. 3 and 4 (figure 31). All air horn

screws must be tightened evenly and secure-

ly.

3. Install .vacuum break diaphragm rod into
the slot in lever on the end of the air valve
shaft. Then install the other end of rod into

hole in the front vacuum break diaphragm
plunger. Install front vacuum break diaphragm
and bracket assembly to air horn using two
retaining screws through the bracket. Tighten
screws securely (figure 32).

AIR VALVE
LEVER AIR VALVE
DASHPOT ROD

Figure 32—Installing Front Vacuum Break

.PUMP LEVER PIN
PUMP LEVER

PIN REMOVING
TOOL

ATI74

Figure 33—Installing Pump Lever

NOTE: Do not attach vacuum break hose
until vacuum break adjustments are com-
pleted. See carburetor adjustments later in
this section.

4. Connect upper end of pump rod to pump
lever by placing rod in specified hole in lever,
noted at disassembly. Align hole in pump lever
with hole in air horn casting. Using screw-
driver, push pump lever roll pin back through
casting until end of pin is flush with casting
bosses in air horn (figure 33).

SECONDARY
METERING RODS

METERING ROD
HANGER

AZ173

Figure 34—Installing Secondary
Metering Rods
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CHOKE LEVER
SCREW

CHOKE ROD

A7172

'Figure 35—Installing Choke Lever

CAUTION: Use care installing the
small roll pin to prevent damage to
pump lever casting bosses.

5. Install two secondary metering rods into
the secondary metering rod hanger (upper end
of rods point toward each other). Install
secondary metering rod holder, with rods, onto
air valve cam follower. Install retaining screw
and tighten securely. Work air valves up and
down several times to make sure they are free
in all positions (figure 34).

6. Connect choke rod into lower choke
lever inside bowl cavity; then install choke rod
into slot in upper choke lever and retain the
choke lever to the end of the choke shaft with
attaching screw (figure 35). Tighten screw
securely. *

NOTE: Make sure the flats on the end of
the choke shaft align with flats in the choke
lever.

NOTE: The front vacuum break and fast
idle cam must be adjusted. Then, the ther-
mostatic coil lever inside the choke housing
has to be indexed properly before installing
the choke thermostatic coil and cover as-
sembly and gasket. Refer to Carburetor
Adjustments, later in this section.

7. After the vacuum break, fast idle cam,
and inside thermostatic coil lever are adjusted,
the thermostatic coil and cover assembly and
gasket should be installed and the cover
assembly rotated until the choke valve just
closes. At this point, the index cover should
be adjusted. See Carburetor Adjustments,
later in this section. Install three choke cover
retainers and screws and tighten securely.
Torque the choke pipe nut to 95 in. lbs.

IDLE SETTING PROCEDURE
(ON-VEHICLE)

Adjustment must be made with test equip-
ment known to be accurate. Refer to Emission
Control Information Label (located on engine
valve cover).

1. Adjustments must be made with engine
at normal operating temperature, choke open,
and air conditioning off. Remove air cleaner
and disconnect air cleaner vacuum hose at
carburetor Port "N". Plug port "N".

2. Set parking brake and block drive wheels.

3. At carburetor, disconnect vacuum hoses
to TVS switch (Port "B" and "H"). Also discon-
nect hose to carbon canister (Port "K"). Plug
these ports at carburetor.

4. Set timing to specification.

5. Adjust idle speed screw to 600 rpm (In
DRIVE "D"). -

6. With throttle lever held against idle
speed screw, adjust stem of throttle lever
actuator to provide 0.020" clearance between
the actuator stem and throttle lever.

7. Adjust fast idle as follows: Place cam
follower on low step of fast idle cam against
the shoulder of next higher step. Adjust fast
idle screw to 900 rpm (In "PARK").

8. Remove plugs from carburetor vacuum
ports. Connect the previously disconnected
vacuum hoses. :

9. Install air cleaner and connect air clean-

er vacuum haose.
[

IDLE MIXTURE ADJUSTMENT

Idle mixture screws are preset and capped at
the factory.

Before suspecting the carburetor to be the
cause of poor engine performance or rough
idle, check ignition system including distribu-
tor, timing, spark plugs and wires. Check air
cleaner, evaporative emission system, PCV
system and compression. Also, check vacuum
hoses for leaks. ‘ ‘

In the case of major carburetor overhaul,
throttle body replacement, or when poor idle
quality exists, idle mixture may be adjusted.
To properly set idle mixture to achieve the
smoothest idle while maintaining emission lev-
els within the standards prescribed by Federal
and State laws, the following procedures MUST
be followed:

1. With engine at normal operating temper-
ature, choke open, air conditioning off, remove
air cleaner and disconnect air cleaner vacuum
hose at carburetor Port "N". Plug Port "N".

2. Set parking brake and block drive wheels.
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CARB NO. |GAUGE

17057254 | 156-
17057559

17058254
17058559

@READING AT EYE LEVEL, OBSERVE

@WITH ENGINE RUNNING AT IDLE,

CHOKE WIDE-OPEN, CAREFULLY
INSERT GAUGE IN VENT SLOT
OR VENT HOLE (NEXT TO AIR
CLEANER MOUNTING STUD) IN
AIR HORN. RELEASE GAUGE AND
ALLOW IT TO FLOAT FREELY.

MARK ON GAUGE THAT LINES UP
WITH TOP OF CASTING AT THE
VENT SLOT OR VENT HOLE.

CAUTION: DO NOT PRESS DOWN
ON GAUGE TO CAUSE FLOODING

OR DAMAGE TO FLOAT.

SETTING SHOULD BE WITHIN
+1/16” FROM SPECIFIED FLOAT
LEVEL SETTING.

REMOVE FLOAT GAUGE
FROM AIR HORN.

@ IF THE MECHANICAL SETTING
(STEP 2) VARIES OVER :1/16” FROM
SPECIFICATIONS, REMOVE AIR
HORN AND ADJUST FLOAT
LEVEL TO SPECIFICATIONS
FOLLOWING NORMAL ADJUST-
MENT PROCEDURES.

* Figure 36—Float Gauge - External Checking Procedure

3. At carburetor, disconnect vacuum hoses
to TVS switch (Port "B" and "H"). Also discon-
nect hose to carbon canister (Port "K"). Plug
these ports at carburetor.

4. Connect an accurate vacuum gauge to
the intake manifold. Also connect an ACCUR-
ATE tachometer to the engine.

5. Carefully remove caps from idle mixture
screws. Be careful not to bend screws.

6. Lightly seat screws, then EQUALLY
richen (back out screws 4 full turns).

7. Start engine and adjust idle speed screw
to obtain 650 rpm (in DRIVE "D").

8. Adjust mixture screws EQUALLY to ob-
tain maximum rpm.

9. With transmission in DRIVE "D", adjust
idle speed screw to obtain 650 rpm. Note
‘manifold vacuum reading.

10. EQUALLY lean (turn in) mixture screws
until the idle speed is 600 rpm. Manifold

vacuum reading should not be reduced by mare
than 2 inches of mercury from reading obtain-
ed in Step 9. If reading is reduced more than 2
inches, repeat steps 6-10.

11.Remove plugs from carburetor vacuum
ports. Connect the previously disconnected
vacuum hoses.

12. Install air cleaner and connect air clean-
er vacuum hose.

CARBURETOR ADJUSTMENTS

On 1978 and past model carburetors (except
those using a screen over the vent slot in the
air horn), it is now possible to externally check
the float level using a new float gauge J-9789-
130 (figure 36). This gauge is designed to
quickly and accurately measure externally the
float level on carburetors to eliminate the
need to remove the carburetor air horn to
check float level. Using this gauge, the float
level may be checked "on-the-vehicle".
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1 @GAUGE FROM TOP OF CASTING TO TOP OF FLOAT — GAUGING CARB.NO. |GAUGE
POINT 3/16” BACK FROM END OF FLOAT AT TOE (SEE INSET) —
@HOLD RETAINER 154,
FIRMLY IN PLACE (INSET) 17057254 Y
—_ 17057559
—~\. TOE
@PUSH FLOAT DOWN T NS S
LIGHTLY AGAINST NEEDLE A
GAUGING POINT
NAL I ‘ (3/16” BACK
FROM TOE)
@REMOVE FLOAT AND
BEND FLOAT ARM
UP OR DOWN TO
ADJUST VISUALLY CHECK FLOAT ALIGNMENT
R ADJUSTING
FLOAT ADJUSTMENT AFTER AD
HOLE
@GAUGE. FROM TOP OF CHOKE CARB. NO. GAUGE] LOC.
VALVE WALL. NEXT TO VENT '
- STACK. TO TOP OF PUMP STEM 'ﬁ:\”lgn"gg"
AS SPECIFIED ADJUST 17057254 | %" |Inner
L 17057559
] ' @ROD IN SPECIFIED HOLE
OF PUMP LEVER
@THROTTLE VALVES
COMPLETELY CLOSED
IF NECESSARY, BEND SECONDARY
CLOSING TANG AWAY TO CLOSE
PUMP ADJUSTMENT PRIMARY VALVES. THEN RE ADJUST
. PLUG
3 OOSEN THREE RETAINING SCREWS AND CARB.NO. |GAUGE
REMOVE THE THERMOSTATIC COVER AND
COIL ASSEMBLY FROM CHOKE HOUSING
CHOKE VALVE i
CHOKE @BEND CHOKE ROD 17057254 |.120
D AT THIS POINT 17057559
TO ADJUST
f~ (SEE INSET)
D AT BOTTOM PUSH UP ON THERMOSTATIC ’
OF SLOT COIL TANG (COUNTERCLOCKWISE)
~_UNTIL CHOKE VALVE IS CLOSED
@LOWER EDGE OF LEVER SHOULD
” JUST CONTACT SIDE OF PLUG
@msenr SPECIFIED GAUGE
PLUG GAUGE
CHOKE COIL LEVER ADJUSTMENT A-7265

Figure 37—1977 Carburetor Adjust ments
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NO.
NOTE: RECHECK FAST
4 IDLE ADJUSTMENT ON _EARB' NO. [TURN
THE VEHICLE SETTING
TO SPECIFICATIONS.
17057254 3
i 17057559
'l
i
@ HOLD CAM "
FOLLOWER ON i
HIGHEST STEP >
OF FAST IDLE CAM
L
@ TURN SCREW IN TO
TURN SCREW IN SPECIFIED OUT UNTIL PRIMARY
NUMBER OF TURNS (NOTE) THROTTLE VALVES ARE
CLOSED.
FAST IDLE ADJUSTMENT (BENCH SETTING) -
LUG
GAUGE BETWEEN UPPER
5 ®EDGE OF CHOKE VALVE & CARB. NO. |GAUGE
INSIDE AIR HORN WALL (SEE NOTE*)
@BEND TANG
NOTE: . HOLD GAUG ON FAST IDLE CAM 17057254 |.100”
T AUGE TO ADJUST ‘
VERTICAL 17057559
FAST
IDLE
; CAM
@cn.ose CHOKE BY
PUSHING UPWARD ON
CHOKE COIL LEVER
PLACE CAM FOLLOWER
ON SECOND STEP OF
@MAKE FAST IDLE ADJUSTMENT CAM NEXT TO
HIGH STEP
CHOKE ROD (FAST IDLE CAM) ADJUSTMENT
IPLUG
@PLACE GAUGE BETWEEN ROD
6 AND END OF SLOT IN LEVER CARB. NO. |GAUGE
@ AIR VALVE @SEAT CHOKE VACUUM
DIAPHRAGM USE OUTSIDE
COMPLETELY CLOSED S 17057254 | .030"
17057559
@BEND HERE FOR SPECIFIED
CLEARANCE BETWEEN ROD ||ﬁﬂ[» 4
AND END OF SLOT IN LEVER \Q\ NOTE
o PLUG PURGE
[ - d BLEED HOLE
WITH TAPE
(WHERE USED).
REMOVE AFTER
ADJUSTMENT
AIR VALVE ROD ADJUSTMENT A-7266

Figure 38—1977 Carburetor Adjust ments
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GAUGE v UPPER EDGE OF CHOKE
VERTICALL VALVE AND INSIDE WALL
OF AIR HORN (SEE NOTE®)

@SEAT DiAPHRAGM
USING OUTSIDE
VACUUM SOURCE
NOTE: PLUG PURGE
BLEED HOLE WITH
... APIECE OF MASKING
4———]:- TAPE ON DELAY
, FEATURE MODELS.

_r__r_—j REMOVE AFTER

ADJUSTMENT.

@PUSH INSIDE CHOKE COIL

LEVER COUNTERCLOCK~—
WISE UNTIL TANG ON VACUUM

7 NOTE: HOLD @PLACE GAUGE BETWEEN

@TURN SCREW TO ADJUST

@PLACE CAM
FOLLOWER ON
HIGHEST STEP
OF FAST IDLE CAM

L

BREAK LEVER CONTACTS TANG |

ON VACUUM BREAK PLUNGER
FRONT VACUUM BREAK ADJUSTMENT STEM

CARB. NO.

PLUG
IGAUGE

17057254
17057559

135"
140"

HOUSING. NOTE: ON MODELS WITH SLOTTED COIL
PICK-UP LEVER, MAKE SURE COIL TANG IS INSTALLED
IN SLOT IN LEVER (SEE INSET # 2)

LOOSEN THREE
‘—q RETAINING SCREWS
A1 [/~ (NOTE: TIGHTEN
i SCREWS AFTER
7, ADJUSTMENT).

8 @ ALIGN MARK ON COVER WITH SPECIFIED POINT ON

ROTATE COVER AND /D
COIL ASSEMBLY AN

coumsnc:.ocanss\ N AN, 3
UNTIL CHOKE VALVE I %

JUST CLOSES /1.

THERMOSTATIC
CHOKE COIL LEVER .- @

PLACE CAM
FOLLOWER ON
HIGHEST STEP
OF CAM

AUTOMATIC CHOKE COIL ADJUSTMENT A-7267

INSET # 2 INSET # 1

CARB. NO.

INDEX
MARK

17057254
17057559

3NR

Figure 39—1977 Carburetor Adjustments
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@GAUGE BETWEEN @ow WARM ENGINE, CLOSE CHOKE CARB. NO. :;l/-\l:J%E
UPPER EDGE OF VALVE BY PUSHING UP ON TANG ON
CHOKE VALVE AND INTERMEDIATE CHOKE LEVER (HOLD IN
AIR HORN WALL POSITION WITH RUBBER BAND) 17057254 |.220"
(SEE NOTE*)
\ @BEND TANG 17057559 |.230"
TO ADJUST
J @HOLD THROTTLE
i VALVES Wi
S WIDE OPEN
@msmu. CHOKE THERMOSTATIC
COVER AND COIL ASSEMBLY IN
HOUSING ALIGN INDEX MARK
WITH SPECIFIED POINT ON
HOUSING
UNLOADER ADJUSTMENT 1
o __
[prue
1 0 CHOKE VALVE CARB. NO. |GAUGE
PUSH DOWN
ON TAIL OF "
LOCKOUT oAM 17057254 |.015
/| (STEP 2) 17057559
N
Z [ MOLD CHOKE VALVE WIDE
CHOKE VALVE OPEN BY PUSHING DOWN ON
CLOSED _ THRAOTT;E TAIL OF FAST IDLE CAM
" VALVE!
CHECK LOCKOUT PIN
CLOSED FOR CLEARANCE
FILE END OF PIN/ 4-GAUGE
BEND PIN FOR CLEARANCE
TO ADJUST .015 MAX. {CHECK FOR NO
CLEARANCE BURRS AFTER
FILING)
SECONDARY LOCKOUT LEVER SECONDARY LOCKOUT
@ SIDE CLEARANCE @ OPENING CLEARANCE
SECONDARY LOCKOUT ADJUSTMENT
PLUG
1 1 @LEVER AGAINST TANG @cnoxe VALVE CARB. NO. 1GAUGE
WIDE OPEN-CAM FOLLOWER
@ENGINE IDLE OFF STEPS OF FAST IDLE CAM 17057254 | .020”
SET TO PROPER
IDLE R.P.M, @BEND TANG 17057559
TO ADJUST
SECONDARY CLOSING ADJUSTMENT A-7268

Figure 40—1977 Carburetor Adjust ments
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1

2 @OPEN PRIMARY THROTTLE

UNTIL ACTUATING LINK
CONTACTS TANG

@LOOSEN LOCK SCREwW
USING SPECIAL
HEX WRENCH

TURN TENSION ADJUSTING
SCREW COUNTERCLOCKWISE

UNTIL AIR VALVE
AIR VALVE SPRING ADJUSTMENT OPENS PART WAY

\3’\/5@

(See Figure)
3 )BEND TANG
3To ADJUST
@LINK SHOULD BE IN
CENTER OF SLOT
SECONDARY OPENING ADJUSTMENT
' @TURN TENSION ADJUSTING SCREW NO
1 1 3 CLOCKWISE UNTIL AIR VALVE JUST CLOSES. CARB. NO. |TURNS
THEN TURN ADJUSTING SCREW CLOCKWISE
SPECIFIED NUMBER OF TURNS TIGHTEN LOCK SCREW | 17057254 %
17057559

1

@ PREPARE VEHICLE FOR ADJUSTMENTS —
SEE EMISSION LABEL ON VEHICLE.
NOTE: IGNITION TIMING SET PER LABEL.

TURN IDLE SPEED SCREW TO
SET CURB IDLE SPEED TO

SPECIFICATIONS — A/ C OFF
(SEE EMISSION LABEL)

IDLE SPEED ADJUSTMENT A-7269

Figure 41—1977 Carburetor Adjustments
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@GAUGE FROM TOP OF CASTING TO TOP OF FLOAT — GAUGING CARB. NO. GAUGE
POINT 3/16” BACK FROM END OF FLOAT AT TOE (SEE INSET)

@HOLD RETAINER

FIRMLY IN PLACE

17058254 | '%&"

(INSET)

17058559
TOE
@PUSH FLOAT DOWN
LIGHTLY AGAINST NEEDLE
/m) GAUGING POINT
~ (3/16” BACK
FROM TOE)
@nsmovs FLOAT AND
BEND FLOAT ARM
UP OR DOWN TO
ADJST @VISUALLY CHECK FLOAT ALIGNMENT
AFTER ADJUSTING
FLOAT LEVEL ADJUSTMENT
HOLE
2 @ GAUGE FROM TOP OF CHOKE CARB. NO. GAUGE LOC
VALVE WALL, NEXT TO VENT

STACK, TO TOP
OF PUMP STEM

— | |AsseEciFiED 17058254 %" Inner
'l '/3/@ BeND PuMP—— T 17058559

r ADJUST
ROD IN SPECIFIED HOLE

C<—‘/——(‘ :)
/ ] OF PUMP LEVER
@supponr LEVER WITH
SCREWDRIVER WHILE
BENDING LEVER
@THROTTLE VALVES
COMPLETELY CLOSED
NOTE: MAKE SURE FAST IDLE
CAM FOLLOWER LEVER IS OFF ’
STEPS ON FAST IDLE CAM ~

BEND SECONDARY CLOSING TANG
AWAY TO CLOSE PRIMARY VALVES,
THEN RE-ADJUST

PUMP ADJUSTMENT

/]

0O, CHOKE VALVE PLUG
3 . :5%?'&1%:5:00 CLOSED CARB. NO. GAUGE
TO ADJUST

(SEE INSET),

17058254 120"
Lo, 17058559

COW TANG (COUNTERCLOCKWISE)
UNTIL CHOKE VALVE IS CLOSED.
[ —

JUST CONTACT SIDE OF PLUG
GAUGE.

o INSERT SPECIFIED
PLUG GAUGE.

@ LOOSEN THREE RETAINING SCREWS AND @ PLACE FAST IDLE CAM
REMOVE THE THERMOSTATIC COVER AND FOLLOWER ON HIGH STEP
COIL ASSEMBLY FROM CHOKE HOUSING. OF FAST IDLE CAM.

CHOKE COIL LEVER ADJUSTMENT A-7615

Figure 42—1978 Carburetor Adjustments
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. NO.
CARB. NO.
4 NOTE: RECHECK FAST TURNS

IDLE ADJUSTMENT ON
THE VEHICLE SETTING
TO SPECIFICATIONS. 17058254 3

17058559

@ HOLD CAM

FOLLOWER ON
HIGHEST STEP
OF FAST IDLE Cam
L

@ TURN SCREW IN TO
CONTACT LEVER THEN TURN FAST IDLE SCREW

TURN SCREW IN SPECIFIED OUT UNTIL PRIMARY

NUMBER OF TURNS (NOTE) THROTTLE VALVES ARE
CLOSED.

FAST IDLE ADJUSTMENT (BENCH SETTING)

ANGLE | PLUG

5 FIGURE 1 CARB.NO. | GAUGE | GAUGE
1. MAKE FAST IDLE ADJUSTMENT (BENCH OR ON-THE-CAR SETTING).

2, USE CHOKE VALVE MEASURING GAUGE J-26701 OR BT-7704. TOOL MAY

BE USED WITH CARBURETOR ON OR OFF ENGINE. IF OFF ENGINE, PLACE o "
CARBURETOR ON HOLDING FIXTURE SO THAT IT WILL REMAIN IN 17058254 19 100
SAME POSITION WHEN GAUGE IS IN PLACE. 17058559

3. ROTATE DEGREE SCALE UNTIL ZERO (0) IS OPPOSITE POINTER.

4. WITH CHOKE VALVE COMPLETELY CLOSED, PLACE MAGNET SQUARELY
ON TOP OF CHOKE VALVE.

5. ROTATE BUBBLE UNTIL IT IS CENTERED.
FIGURE 2

6. ROTATE SCALE SO THAT DEGREE SPECIFIED FOR ADJUSTMENT IS
OPPOSITE POINTER.

7. PLACE CAM FOLLOWER ON SECOND STEP OF CAM NEXT TO HIGH STEP.
8. CLOSE CHOKE BY PUSHING UPWARD ON CHOKE COIL LEVER.

. TO ADJUST,BEND TANG ON FAST IDLE CAM UNTIL BUBBLE IS CENTERED.
10. REMOVE GAUGE.

LEVELING
BUBBLE @MAKE FAST IDLE ADJUSTMENT

(BENCH OR ON-THE-CAR SETTING).

(6) sPeCIFIED
ANGLE (SEE SPECS.)

TO ADJUST, BEND TANG
ON FAST IDLE CAM
UNTIL BUBBLE IS
CENTERED.

CLOSE CHOKE BY
PUSHING UPWARD ON
CHOKE COIL LEVER.

ON SECOND STEP OF CAM

@REMOVE GAUGE. NEXT TO HIGH STEP.

FIGURE 2

CHOKE ROD (FAST IDLE CAM) ADJUSTMENT -
ANGLE GAUGE METHOD A7616

Figure 43—1978 Carburetor Adjustments
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PLUG
6 CARB.NO. | o/~
@PLACE GAUGE BETWEEN ROD
AND END OF SLOT IN LEVER ’
AIR VALVE @SEAT CHOKE VACUUM 17058254 | .030"
COMPLETELY CLOSED DIAPHRAGM USE OUTSIDE
0 VACUUM SOURCE 17058559
NOTE
PLUG PURGE
BLEED HOLE
WITH TAPE
(WHERE USED).
REMOVE AFTER
ADJUSTMENT
AIR VALVE ROD ADJUSTMENT
ANGLE | PLUG
7 CARB.NO. | cAUGE | GAUGE
FIGURE 1
1. TUSE CHOKE VALVE MEASURING GAUGE J-26701 OR BT-7704. TOOL MAY 17058254 24° 135"
BE USED WITH CARBURETOR ON OR OFF ENGINE. IF OFF ENGINE, PLACE

CARBURETOR ON HOLDING FIXTURE SO THAT IT WILL REMAIN IN 17058559
SAME POSITION WHEN GAUGE IS IN PLACE. )

2. ROTATE DEGREE SCALE UNTIL ZERO (0} IS OPPOSITE POINTER.

3. WITH CHOKE VALVE COMPLETELY CLOSED, PLACE MAGNET SQUARELY
ON TOP OF CHOKE VALVE.

4. ROTATE BUBBLE UNTIL IT IS CENTERED.

FIGURE 2

5. ROTATE SCALE SO THAT DEGREE SPECIFIED FOR ADJUST MENT IS
OPPOSITE POINTER.

6. SEAT CHOKE VACUUM DIAPHRAGM USING VACUUM SOURCE.

7. HOLD CHOKE VALVE TOWARDS CLOSED POSITION, PUSHING COUNTER-
CLOCKWISE ON INSIDE COIL LEVER.

8. TO ADJUST, TURN SCREW IN OR OUT UNTIL BUBBLE IS CENTERED.
9. REMOVE GAUGE.

SPECIFIED
ANGLE ) LEVELING

{SEE SPECS.)

%€ — > (CENTERED)
@DEGREE 4 \
SCALE Wy ) (3 cHoke

WITH CHOKE
COIL REMOVED,

\ Y A
ROTATE INSIDE @ PoiNTER—( 5" 3} VALVE
COIL LEVER \ & ¢} CLOSED
) TURNSCREW  MAGNET
COUNTER-
CLOCKWISE TO ADJUST
UNTIL BUBBLE

IS CENTERED. FIGURE 1.

SEAT DIAPHRAGM -
o USING VACUUM SOURCE.

‘—‘;/ NOTE: ON DELAY MODELS
WITH AIR BLEED, PLUG
END COVER WITH PIECE
OF 1” SQUARE MASKING
TAPE. REMOVE AFTER

FIGURE 2 ADJUSTMENT

FRONT VACUUM BREAK ADJUSTMENT

- ANGLE GAUGE METHOD A-7617

Figure 44—1978 Carburetor Adjustments
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P——— m
CARB. NO. ;:‘2:.’(‘
@ ALIGN MARK ON COVER WITH SPECIFIED POQINT ON

HOUSING. NOTE: ON MODELS WITH SLOTTED COIL
PICK-UP LEVER, MAKE SURE COIL TANG IS INSTALLED

IN SLOT IN LEVER (SEE INSET # 2) 17058254 3NR
LOOSEN THREE o
RETAINING screws | 17058559
(NOTE: TIGHTEN
SCREWS AFTER
// ADJUSTMENT).

ROTATE COVER AND
COIL ASSEMBLY
COUNTERCLOCKWISE
UNTIL CHOKE VALVE
JUST CLOSES

THERMOSTATIC ___
CHOKE COIL LEVER .-

PLACE CAM

FOLLOWER ON
INSET # 2 HIGHEST STEP INSET # 1
OF CAM

AUTOMATIC CHOKE COIL ADJUSTMENT

ANGLE PLUG
9 CARB. NO. GAUGE | GAUGE
FIGURE 1
1. USE CHOKE VALVE MEASURING GAUGE J-26701 OR BT-7704. TOOL MAY 17058254 35° 220"
BE USED WITH CARBURETOR ON OR OFF ENGINE. iF OFF ENGINE, PLACE
CARBURETOR ON HOLDING FIXTURE SO THAT IT WILL REMAIN IN 17058559 36.5° 230"

SAME POSITION WHEN GAUGE IS IN PLACE.
2. ROTATE DEGREE SCALE UNTIL ZERO (0) IS OPPOSITE POINTER.

3. WITH CHOKE VALVE COMPLETELY CLOSED, PLACE MAGNET SQUARELY
ON TOP OF CHOKE VALVE.

4. ROTATE BUBBLE UNTILIT IS CENTERED.
FIGURE 2

5. ROTATE SCALE SO THAT DEGREE SPECIFIED FOR ADJUSTMENT IS
OPPOSITE POINTER.

6. INSTALL CHOKE THERMOSTATIC COVER AND COIL ASSEMBLY IN
HOUSING. ALIGN INDEX MARK WITH SPECIFIED POINT ON HOUSING.

7. HOLD PRIMARY THROTTLE VALVES WIDE OPEN.

8. ON WARM ENGINE, CLOSE CHOKE VALVE BY PUSHING UP ON TANG
ON VACUUM BREAK LEVER (HOLD IN POSITION WITH RUBBER BAND).

9. TO ADJUST, BEND TANG ON FAST IDLE LEVER UNTIL BUBBLEIS
CENTERED.

10. REMOVE GAUGE. @ HOLD PRIMARY

SPECIFIED
ANGLE (SEE SPECS.)

THROTTLE VALVES
LEVELING  WIDE OPEN.
BUBBLE
(CENTERED)
\ FIGURE 2
S")cuoxs —_—
VALVE
CLOSED

FIGURE 1

©INSTALL CHOKE THERMOSTATIC

COVER AND COIL ASSEMBLY IN @BEND TANG TO
HOUSING. ALIGN INDEX MARK ADJUST UNTIL
WITH SPECIFIED POINT ON HOUSING. BUBBLE IS CENTERED.

ON WARM ENGINE, CLOSE CHOKE VALVE BY PUSHING UP ON TANG
ON VACUUM BREAK LEVER (HOLD IN POSITION WITH RUBBER BAND).

UNLOADER ADJUSTMENT - ANGLE GAUGE METHOD A-7618

Figure 45—1978 Carburetor Adjust ments
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PLUG
CARB. NO. GAUGE

10

17058254 015"
17058559

LOCKOUT

[ HOLD CHOKE VALVE WIDE
CHOKE VALVE OPEN BY PUSHING DOWN ON
CLOSED _ THROTTLE TAIL OF FAST IDLE CAM

VALVES
CLOSED CHECK LOCKOUT PIN
FOR CLEARANCE

FILE ERp oF P/ \4-GAVGE

FOR CLEARANCE
(CHECK FOR NO

BEND PIN
TO ADJUST .015 MAX.

CLEARANCE BURRS AFTER

FILING)
SECONDARY LOCKOUT LEVER SECONDARY LOCKOUT
@ SIDE CLEARANCE @ OPENING CLEARANCE

SECONDARY LOCKOUT ADJUSTMENT
PLUG
1 1 CARB.NO. | cauGE

@LEVER AGAINST TANG @cnoxs VALVE

WIDE OPEN-CAM FOLLOWER
OFF STEPS OF FAST IDLE CAM

@ 17058254 020"

BEND TANG
TO ADJUST 17058559

@ENGINE IDLE
SET TO PROPER

IDLE R.P.M.

SECONDARY CLOSING ADJUSTMENT

l 2 @OPEN PRIMARY THROTTLE

UNTIL ACTUATING LINK
CONTACTS TANG

(SEE FIGURE)

. @LINK SHOULD BE IN
v CENTER OF SLOT

SECONDARY O-PENING ADJUSTMENT A-7619

Figure 46—1978 Carburetor Adjustments
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I 3 @TURN TENSION ADJUSTING SCREW

CLOCKWISE UNTIL AIR VALVE JUST CLOSES.
THEN TURN ADJUSTING SCREW CLOCKWISE
SPECIFIED NUMBER OF TURNS

@LOOSEN LOCK SCREW
USING SPECIAL

\?ﬂ@

TIGHTEN LOCK SCREW

HEX WRENCH 13

TURN TENSION ADJUSTING
SCREW COUNTERCLOCKWISE
UNTIL AIR VALVE

OPENS PART WAY

AIR VALVE SPRING ADJUSTMENT

NO

CARB. NO. TUHP‘IS

17058254 | %
17058559

1 @ PREPARE VEHICLE FOR ADJUSTMENTS —
SEE EMISSION LABEL ON VEHICLE.
NOTE: IGNITION TIMING SET PER LABEL.

TURN IDLE SPEED SCREW TO
SET CURB IDLE SPEED TO
SPECIFICATIONS ~ A/ C OFF

(SEE EMISSION LABEL)

IDLE SPEED ADJUSTMENT -

A-7620

Figure 47—1978 Carburetor Adjust ments

FUEL PUMP

FUEL FLLOW TEST

The following revised test procedure is due
to the addition of the HEI (High Energy
Ignition) System:

1. Disconnect the wire from the "BAT"
terminal of the HEI distributor.

2. Disconnect fuel line at the carburetor
inlet  fitting. Install a rubber hose
approximately 8-10" long over the end of the
fuel line.

3. Place a suitable container at end of the
hose and crank engine a few revolutions.

NOTE: If little or no gasoline flows from
open end of line then the fuel line is
restricted, fuel tank screen restricted or the
pump is inoperative. Correct as necessary.

4. Reconnect fuel line at the carburetor,
tighten line fitting while holding fuel inlet nut.

5. Reconnect wire to the "BAT" terminal of
the HEI distributor.

6. Start engine and check for leaks.
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J-29789-118
J-9789-130
J-22769
J-23417
J-26701

SPECIAL TOOLS

Carburetor Holding Fixture
Float Gauge

Float Needle Seat Remover
Choke Lever Installer
Choke Angle Gauge
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SECTION 6T
EMISSION CONTROL SYSTEMS

The information described in Maintenance
Manual X-7525 under the heading EMISSION
CONTROL SYSTEMS (SEC. 6T) is applicable to
models covered by this supplement with the
-exception of the following:

NOTE: For emission control systems service
information on the 1977 Certified 455 cubic

inch engine refer to Maintenance Manual X-
7525 (SEC. 6T). Procedures are the same as
those described for the 1976 Certified
engine.

NOTE: For intervals on servicing emission
control components on the 403 cubic inch
engine, refer to SECTION 0 of this supple-
ment.

POSITIVE CRANKCASE VENTILATION (PCV)

PCV SYSTEM CHECKS

The following is a simplified PCV system
checking procedure. The previously used CT-3
tester, is no longer required.

1. Remove PCV valve from engine.

2. Shake PCV valve. Listen for free move-
ment of check needle in valve.

3. If valve does not rattle, replace valve.

4. Remove PCV valve from engine valve
cover. Leave other end of valve attached to
hose that is connected to carburetor at
vacuum port "L". Start engine. Check for

vacuum through valve by placing thumb over
end of valve. )

5. If no vacuum is felt, check for plugged
hoses or valve. Hoses may be cleared with
compressed air. If hoses are cracked or cut,
replace them. The PCV valve must be
replaced if plugged.

NOTE: If the PCV system is continually
being plugged with deposits, the cause is
generally the use of an incorrect PCV valve
or excessive engine blow-by due to an engine
malfunction (Refer to ENGINE (SEC. 6A) for
additional assistance in diagnosing problem.)

THERMOSTATICALLY CONTROLLED AIR CLEANER

The thermostatically controlled air cleaner
is standard equipment on engines covered by
this manual. The unit consists of an air
cleaner assembly which includes a temperature
sensor, vacuum motor, control damper assem-
bly and connecting vacuum hoses. The motor
is controlled by the temperature sensor. The
vacuum motor operates the air control damper
assembly to control the flow of pre-heated and
non pre-heated air into the carburetor. The
pre-heated air is obtained from the hot air
tube and shroud on the exhaust manifold.

PURPOSE

At underhood temperatures below 79°F
26°C) heated air is directed into the air
cleaner. This system provides the most desri-
able emission control throughout the operating

range of the engine and results in improved
engine warm-up and eliminates tendency for
ice to form in the carburetor.

OPERATION
(FIGURES 1, 2 & 3)
- During engine warm-up with engl com-
partment temperatures below 79°F (26°C), the
temperature sensor is closed. This allows
engine vacuum to be directed to the vacuum
motor closing the damper assembly to outside
air. With the damper closed, the cool air will
flow through the openings at the end of the
shroud where it is heated. The heated air then
flows up through the hot air pipe and adapter
into the air cleaner. As the temperature
inside the air cleaner reaches approximately
105°F (41° C), the sensor bleeds off vacuum to
the vacuum motor causing the control damper
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AIR CLEANER
ASSEMBLY

/ AIR BLEED VALVE
\ CONTROL DAMPER CLOSED
ASSEMBLY DIAPHRAGM
SPRING j I
SNORKEL TUBE .
et
— Nyacuum

™~

HOSES

~
INLET — DIAPHRAGM
P

CONTROL DAMPER p HOT AIR
ASSEMBLY H PIPE

A-1678

Figure I—Hot Air Delivery Mode

to open allowing engine compartment air to be
mixed with the heated air as needed to kegp
the air temperature appr0x1mately 105 F
(41° C), if the ambient temperature is 105 F
(61°C) or below.

Under full throttle or below 3" to 7" of Ha.
vacuum, the vacuum motor will no longer hold
the valve open to hot air. The hot air tube is
closed off allowing only outside air to enter
the air cleaner.

SYSTEM CHECKS

Inspect installation to make certain all
vacuum hoses and the hot air flexible alumi-
num tube are properly connected. Check
vacuum motor and damper assembly for proper
operation. Checking procedure is given under
"Diagnosis".

AIR CLEANER
ASSEMBLY

VACUUM

|

|
MOTOR |
|

b UUM HOSE

; AIR BLEED
CONTROL DAMPER VALVE
ASSEMBLY
DIAPHRAGM
SNORKEL TUBE v SPRING

DIAPHRAGM

]
|
A
<
!

VACUUM
HOSES

~~CONTROL DAM R) HOT AIR
ASSEMBLY PIPE

A-1679

Figure 2—Regulating Mode

DIAGNOSIS

VACUUM MOTOR
AND DAMPER ASSEMBLY

1. With the engine off, remove air cleaner
cover and tape thermometer (J-5421) in air
cleaner next to sensor (figure 4).

NOTE: If temperature is below 79°F (26°C)
continue to Step 2. If temperature is above

79°F (26OC) rem0\6e air cleaner and allow to
cool to at least 72°F (22°C).

2. Install a tee in vacuum line at vacuum
motor and connect a vacuum gauge in line.

3. With engine off, the control damper
should be open.

4. Install the cover on the air cleaner
without the wing nut and start the engine.

5. With engine at idle speed, the control
damper should be closed with the ambient
temperature at 79°F (26°C) or below.

6. Using a small mirror observe the control
damper snorkel. When it reaches the full open
position (outside air), quickly remove cover on
air cleaner and record reading on thermometer
and vacuum gauge. Refer to "Specifications
for Damper Operation" to determine if damper
is operating properly.

SPECIFICATIONS FOR DAMPER
OPERATION

Te m% erature

79°F . (26 C) or lower, damper fully closed;
151°F (66°C) or higher, damper fully open.

AIR CLEANER
ASSEMBLY

SENSOR

CONTROL DAMPER
ASSEMBLY -

N

CONTROL DAM PER
ASSEMBLY PIPE

A-1680

Figure 3—Cold Air Delivery Mode
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Vacuum
- 3" of yacuum or lower, damper fylly open.
Below 79°F (26°C).

7" of vgcuum or higher, damper fully closed.
Below 79°F (26°C).

1. If temperature is within specifications,
the thermostatically controlled air cleaner is
functioning properly.

2. If temperature is out of specifications
and vacuum is correct, replace sensor.

3. If both temperature and vacuum are
within specifications and damper is not opera-
ting correctly, replace vacuum motor.

4, If both temperature and vacuum are not
within specifications, it is an indication that
the vacuum motor diaphragm is leaking.

COMPONENT REPLACEMENT
.Refer to Maintenance Manual X-7525 (SEC.
6T) for component replacement procedures.

NOTE: TEMPERATURE
SENSOR 1S PRE-SET
DO NOT ADJUST.

HERMOMETER J-542]1 1
-

Figure 4—Checking Air Cleaner Sensor

ADDITIONAL EMISSION CONTROLS

Two additional emission control systems are
found on the 1977 and 1978 Certified 403
engines. The systems are Thermal Vacuum
Switch (TVS) and Throttle Return Control
(TRC).

NOTE: Figure 5 is a schematic of the TVS
and TRC system components and hose
routing for all engines except California.
Figure 6 is an emission control schematic of
1977 California engines.

CARBURETOR VACUUM PORTS

All vacuum ports on the carburetor have a
identification letter located on the carburetor
near each port opening. Following is a list of
the port openings (by letter), and also what
connects to that specific port:

NOTE: It is essential when performing any
service work on the engine that all vacuum
hoses be reconnected to the proper vacuum
port.

AIR HORN
A—Vacuum Hose to Vacuum Break
“M—Vent Tube for Float Bowl
F—Clean Air Hose to Choke Hot Air Pipe
G—Vent Hose to Vacuum Delay Valve

FLOAT BOWL
B—Hose to TVS Switch and Solenoid Valve
(Full Manifold Vacuum)
H—Hose to TVS Switch (Ported Vacuum)
T—Hose to Carbon Canister (1978 Califor-
nia Carburetor, ONLY)

THROTTLE BODY
N—Hose to Air Cleaner
L—PCV Valve to Throttle Body
K—Carbon Canister Purge Hose

TVS SYSTEM

The Thermal Vacuum Switch (TVS) System is
used on all 1977 and 1978 Certified 403
engines. The TVS function is to control spark
timing at specified intervals during engine
operation. Differences in components exist
between California engines and all other
states. These differences will be explained in
the following:

TVS (ALL ENGINES EXCEPT
CALIFORNIA) (FIGURE 5)

Description
The retarded spark setting at idle speeds

required for effective emission control makes

engines tend to run hotter during idle or low
speed operation.

To protect against overheating, the engine is

equ1§ ed with a thermal vacuum switch (TVS).

mperature sensitive switch is mounted

in the engine cooling jacket near the right
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SOLENOID ___,.

VACUUM CONTROL

VALVE . VALVE
CARBURETOR THROTTLE
LEVER
ACTUATOR
.
DISTRIBUTOR ] //
G
B

A

VACUUM DELAY VALVE

\_

w

RN

DISTRIBUTOR THERMAL/ A-7272

VACUUM SWITCH

Figure 5—E mission 7 .ucrol Vacuum Hose Schematic (A1l Engines Except California)

front of the intake manifold. Vacuum control
hoses are connected to the switch and to the
distributor vacuum advance mechanism.

Operation

When the engone coolant reaches a tempera-
ture of 217-223°F (103-106°C) the valve inside
the TVS switch changes position and directs
manifold vacuum to the distributor advance
mechanism. This advances the spark timing
slightly and speeds up the engine. The result is
less heat rejected to the coolant together with
higher fan speed for better cooling action.
This is the only time the distributor vacuum
advance mechanism is advanced at idle speed.

When the engine has cooled down, below
210°F (99°C), the valve inside the TVS switch
moves back to retard spark timing at idle
speed.

TVS Switch Hose Routing

Port "3" Hose to Ported Vacuum
(Top Port) on Carburetor (Carburetor

‘ Port "H")
Port "2" Hose to Distributor Vacuum

(Middle Port) Advance Mechanism

Bottom Port Hose to Manifold Vacuum
on Carburetor (Carburetor

Port "B") and Solenoid Valve

TVS Switch Functional Check

With engme off — coolant temperature
below 210°F (99°C):

1. Disconnect hose and cap port "3" (top
port).

2. Disconnect hose at port '"2" (middle
port). Connect a vacuum gauge to port "2",

3. 'Disconnect hose from bottom port. Con-
nect an external vacuum source to bottom port
(such as J-23738). Apply 17 inches Hg vacuum
to the bottom port. If vacuum gauge at port
"2" (middle port) reads greater than 5 inches
Hg, replace the TVS switch.

4. Remove external vacuum source, vacuum
gauge, and port cap. Reconnect vacuum hoses
to proper port on switch (figure 5).

NOTE: The TVS switch must be installed
with soft sealant on the threads.

5. Check all hoses for proper connection,
cracking, abrasion or deterioration. Replace -
as necessary.
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THROTTLE
LEVER
ACTUATOR

VACUUM CONTROL
VALVE

SOLENOID
VALVE
DISTRIBUTOR
LOW TEMPERATURE
G DISTRIBUTOR THERMAL
VACUUM SWITCH
v 2
R J/
CHECK VALVE 3
/l 2
VACUUM HIGH TEMPERATURE
DELAY DISTRIBUTOR THERMAL ,
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Figure 6—E mission Control Vacuum Hose Schematic (1977 California Engines)

TVS (CALIFORNIA ENGINES ONLY)
(FIGURES 6 AND 7)

NOTE: The 1977 and 1978 California TVS
systems are the same, except for modifica-
tions in hose routings due to changes in the
1978 Evaporation Control System (ECS).
Details of the ECS changes are covered in
SEC. 8 of this supplement.

The California TVS system contains addi-
tional controls for distributor vacuum advance
beyond that used on engines for other states.
These additional components are: Low Tem-
perature TVS Switch, vacuum check valve,
additional vacuum hoses, and distributor
vacuum unit that includes both an advance and
retard feature.

NOTE: The high temperature TVS switch is
the same switch as used on engines for other
states. The upper portion of the high
temperature TVS switch (located right front
of intake manifold) is black in color. While
the upper portion of the low temperature

TVS switch (located left front of mtake

manifold) is yellowish-white in color.

Operation
1. Below 160°F (7l°C)——Dur1ng cold opera-

tion with temperature below 160°F (71°C), the
vacuum applied to the distributor advance unit
is the highest vacuum trapped by the check
valve untll the coolant temperature reaches
160°F (71°C). During this period the distribu-
tor is advanced (vacuum advance unit) at all

‘throttle posntlons to 1mprove cold driveability.

2. 160-180° F (71-82° C)—During normal
operation with the throttle open and the
coglant temperature between 160-180°F (71-
BZOC), ported vacuum is connected to the
vacuum advance connection of the distributor.

At the same time vacuum is applied to the

retard connection of the distributor. This
results in distributor advance because the
advance side of the vacuum diaphragm unit has
a larger effective area than the retard side.

At idle, with the throttle closed, ported
vacuum applied to the advance connection is
ineffective compared to the vacuum applied to
the retard connection and the distributor
timing is retarded. This is the only period in
which the distributor is retarded.

3. Above 220°F (1040C)—During hot opera-
tion with coolant temperature above 220°F
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DISTRIBUTOR THERMAL

VACUUM SWITCH

Figure 7—E mission Control Vacuum Hose Schematic (1978 California Engines)

(104°C), manifold vacuum is applied to the
distributor vacuum advance connection, ad-
vancing the timing. This results in better
engine cooling, particularly at idle.

High Temperature TVS Switch Hose Routing

Port "3" Hose to Low Temperature
(Top Port) TVS Switch (Port "2'")
Port "2" Hose to Distributor Vacuum

(Middle Port) Advance Mechanism
Hose to Manifold Vacuum
on Carburetor (Carburetor

Port "B") and Solenoid Valve
Low Temperature TVS Switch
House Routing

Bottom Port

Port "3" Hose to Check Valve and

(Top Port) Manifold Vacuum on Carbure-
tor (Carburetor Port '"B")

Port "2" Hose to High Temperature

(Middle Port) TVS Switch (Port "3")

Hose to Ported Vacuum on
Carburetor (Carburetor Port
"H")

Bottom Port

High Temperature TVS Switch
Functional Check

Wgth engine off - coolant temperature below
210°F (997C).

1. Disconnect hose and cap port "3" (top
port).

2. Disconnect hose at port "2" (middle
port). Connect a vacuum gauge to port "2".

3. Disconnect hose from bottom port. Con-
nect and external vacuum source to bottom
port (such as J-23738). Apply 17 inches Hg
vacuum to the bottom port. If vacuum gauge
at port "2" (middle port) reads greater than 5
inches Hg, replace the TVS switch.

4. Remove external vacuum source, vacuum
gauge, and port cap. Reconnect vacuum hoses
to proper port on switch (figures 6 and 7).

NOTE: The TVS switch must be installed
with soft sealant on the threads.

5. Check all hoses for proper connection,
cracking, abrasion, or deterioration. Replace
as necessary.

Low Temperature TVS Switch
Functional Check - Below 160F (71C)
Use same procedure as "High Temperature
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Figure 8—Throttle Return Control System

TVS Switch Functional Check" given immedi-
ately preceeding this step.

Low Temperature TVS Switch
Functional Check - Above 160F (71°C)

With engine off - coolant temperature above
160°F (71°C).

1. Disconnect hose and cap bottom port.

2. Disconnect hose and attach a vacuum
gauge to port "2' (middle port).

3. Disconnect hose from port "3" (top port).
Connect an external vacuum source (such as J-
23738) to port "3". Apply 17 inches of Hg
vacuum to port "3". If vacuum gauge at port
"2" (middle port) reads greater than 5 inches of
Hg, replace the low temperature TVS switch.

4. Remove external vacuum source, vacuum
gauge, and port cap. Reconnect vacuum hoses

(figures 6 and 7).

NOTE: The TVS switch must be installed
with soft sealant on the threads.

5. Check all hoses for proper connection,
cracking, abrasion, or deterioration.
as necessary,

Replace

THROTTLE RETURN CONTROL (TRC)

Vacuum hose routings for the throttle return
control (TRC) system is shown in figures 5, 6
and 7. Figure 8 illustrates a simplified layout
of the TRC system.

Figure 9—Vacuum Pump and Gauge (J-23738)
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The TRC system is designed to reduce
hydrocarbon emissions during decelleration by
controlling the rate of throttle closing, causing
a more complete buring. The system consists
of: throttle lever actuator, vacuum control
valve, solenoid valve, and vacuum delay valve.

TRC COMPONENTS (FIGURE 8)

Throttle Lever Actuator

The throttle lever actuator is mounted on
the intake manifold at the carburetor. This
device controls the position of the primary
throttle plates a preset amount in excess of
curb idle when engine vacuum is applied. This
actuating vacuum is controlled by a separate
vacuum control valve.
- The throttle lever actuator bracket is
secured by two bolts torqued to 20-25 ft. lbs.
The actuator is mounted to the bracket by a
single nut torqued to 15-20 ft. Ibs. One tab on
the washer under the nut is to be bent up
against side of nut after torquing.

Vacuum Control Valve

The vacuum control valve is bracket
mounted to the engine and retained by a single
nut torqued to 15-20 ft. lbs. This on-off valve
senses engine vacuum when the solenoid valve
is open, and opens above a preset high vacuum
level. The valve when open allows a vacuum
signal to be applied to the throttle lever
actuator as long as the preset vacuum level is
exceeded.

Solenoid Valve

The solenoid valve is bracket mounted to the
engine by a single bolt torqued to 25-30 ft. lbs.
This on-off valve opens when the transmission
selector lever is in a forward drive position,
allowing engine vacuum to be applied to the
vacuum control valve.

Vacuum Delay Valve

The vacuum delay valve is mounted in the
vacuum control valve vent line. The vacuum
delay valve restricts the rate of venting of the
vacuum control valve. This eliminates hunting
(unsteady position) of the plunger on the
throttle lever actuator when it is at less than
full travel.

HOW TO CHECK AND ADJUST
THE TRC SYSTEM

Vacuum Control Valve Checking Procedure

1. Disconnect vacuum control valve to sole-
noid valve hose at the vacuum control valve.
Connect an external vacuum source (J-23738,

~figure 9) equipped with a vacuum gauge at

valve.

2. Disconnect the valve to actuator hose at
the valve and connect a vacuum gauge to the
valve.

3. Remove vent hose, then place finger
firmly over the end of the vent fitting. ‘

4. Apply a minimum of 23 inches Hg
vacuim to the vacuum control valve and seal
off the vacuum source. The gauge on the
actuator side should read the same as the
source gauge. If not, then the valve needs
adjustment. If the vacuum drops off on either
gauge (finger still on the vent fitting), the
valve is leaking and must be replaced.

NOTE: Unless accurately calibrated vacuum
gauges are used, check the two gauges used
in this step against each other and apply any
difference observed to determine that the
actuator and source vacuum readings are
equal.

5. With a minimum of 23 inches Hg vacuum
level in the valve, remove finger from vent
fitting. The vacuum reading on the actuator
side will drop to zero and the reading on the
source gauge will drop to 20.0-21.0 inches Hg
(valve set point). If the reading is not within
these limits, the valve must be adjusted by
using the following procedure.

Vacuum Control Valve Adjusting Procedure

\{Figure 10)

1. Disconnect vacuum control valve to sole-
noid valve hose at the vacuum control valve.
Connect an external vacuum source equ1pped
with a vacuum gauge (figure 9).

2. Disconnect the valve to actuator hose at
the valve and connect a vacuum gauge to the
valve.

3. Remove vent hose, then place finger
firmly over the end of the vent fitting.

4. Apply 23 inches Hg vacuum to the
control valve and seal off the valve. Remove
finger from vent fitting. The vacuum reading
on the actuator side will drop to zero and the
reading on the source gauge will drop to a
value which is designated as the valve set
point. If this reading is not 20-21 inches of
Hg, adjust the valve set point.

5. To adjust the valve set point:

a.Gently pry off the conical plastic
cover.

b. Loosen jam nut and turn the adjusting
nut in (clockwise) to raise the set point or out
(counterclockwise) to lower the set point
valve. ‘
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c. Recheck the valve set point per steps
3 and 4.

d. Repeat steps (b) and (c) as necessary
with jam nut tightened to obtain 20-21 inches
of Hg.

e. Reinstall plastic cover.

f. If the valve cannot be adjusted within
limits of step (d), replace valve.

Throttle Lever Actuator Checking Procedure
1. Disconnect vacuum control valve to act-
uator hose at the actuator and connect to an

external vacuum source equipped with a
vacuum gauge (figure 9).
2. Apply 20 inches Hg vacuum to the

actuator and seal off the vacuum source. If
the vacuum gauge reading drops, then the
actuator is leaking and must be replaced.
Release vacuum to actuator.

3. Check the throttle lever, shaft, and
linkage to be sure that these components
operate freely without binding or sticking.

4, Start engine and run until warmed up and
idle is stable. If equipped with air
conditioning, turn controls to off position.
Place transmission selector lever in "PARK" or
"N" (neutral). Note idle rpm.

5. Apply 20 inches Hg vacuum to the
actuator. Manually open the throttle slightly
and allow to close against the extended actua-
tor plunger. Note the engine rpm.

6. Release and reapply 20 inches Hg
vacuum to the actuator and note the rpm to
which the engine speed increases (do not assist
the actuator).

7. If the rpm obtained in step 6 is not
within 150 rpm of that obtained in step 5, then

the actuator plunger may be binding due to-

dirt, corrosion, varnish, etc., or the actuator

- diaphragm may be too weak. If binding is not

indicated or cannot be corrected, then the
actuator must be replaced.

8. Release the vacuum from the actuator
and the engine speed should return to within 50
rpm of the idle speed noted in step 4. If it
does not the plunger may be binding due to
dirt, corrosion, varnish, etc. If the problem
cannot be corrected, the actuator must be
replaced.

TO VACUUM DELAY
VALVE (VENT)

TO SOLENOID VALVE
{CARBURETOR)

TO THROTTLE "N ADJUSTING NUT

LEVER ACTUATOR
JAM NUT

A-7275

Figure 10—Vacuum Control Valve

Throttle Lever Actuator Adjusting Procedure
1. Throttle lever should rest on curb idle
screw (choke fully open).
2. Adjust stem of actuator to provide 0.020
inch clearance between actuator stem and
throttle lever.

Vacuum Delay Valve Checking Procedure

1. Remove vacuum delay valve (figure 8)
from control valve vent line.

2. Install hand operated vacuum source
equipped with a vacuum gauge (figure 9) to
port marked "SOL".

3. Seal port marked "DIST" with finger.
Apply 15 inches Hg vacuum to "SOL" port.
Vacuum gauge should hold steady. If gauge
drops to zero (with "DIST" port sealed) valve is
leaking and must be replaced.

4. Remove finger from "DIST" port.
Vacuum should fall slowly to zero. (15 inches
Hg drops to 5 inches Hg in 4-7 seconds.)

a. If vacuum remains steady or drops at a
slower rate than 10 inches Hg in 7 seconds,
valve is plugged and should be replaced.

b. If vacuum falls at a faster rate than 10
inches Hg in 4 seconds, replace valve.

SPECIAL TOOLS

J-5421
J-23738

,l:e it

Thermometer
Hand Operated Vacuum Pump
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SECTION 6Y
ENGINE ELECTRICAL

The information described in Maintenance Manual X-7525 under the heading
ENGINE ELECTRICAL (SEC. 6Y) is applicable to models covered by this supplement

with the exception of the following:
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The following "Caution" applies to one or more steps in the assembly procedure of
components in this portion of the manual as indicated at appropriate locations by the
terminology "CAUTION: See "Caution" on page two of this section".

CAUTION: THIS FASTENER IS AN IMPORTANT ATTACHING PART IN THAT IT
COULD AFFECT THE PERFORMANCE OF VITAL COMPONENTS AND SYSTEMS,
AND/OR COULD RESULT IN MAJOR EXPENSE. IT MUST BE REPLACED WITH
ONE OF THE SAME PART NUMBER OR WITH AN EQUIVALENT PART IF
REPLACEMENT BECOMES NECESSARY. DO NOT USE A REPLACEMENT PART
OF LESSER QUALITY OR SUBSTITUTE DESIGN. TORQUE VALUES MUST BE
USED AS SPECIFIED DURING REASSEMBLY TO ASSURE PROPER RETENTION

OF THIS PART.

BATTERIES

1977 and 1978 Motorhome and TransMode
vehicles are equipped with two batteries: the
main (automotive) battery and an auxiliary
battery. TransMode vehicles equipped with
the optional motor generator also have a third

or cranking battery located in the motor

generator (storage) compartment
MOTORHOME: The main (chassis) battery

in the 1977 and 1978 Motorhome is a mainten-

ance-free battery identified by the absence of

vent plugs on the cover. The auxiliary (living
area) battery may be either a maintenance-
free battery or a flame arrestor-type filler
vent cap battery.

TRANSMODE: 1977 and 1978 TransMode
vehicles have maintenance-free main and aux-
iliary batteries. TransModes equipped with the
motor generator option include a maintenance-
free cranking battery for the motor generator.

BATTERIES WITH FLAME ARRESTOR VENT CAPS

See ENGINE ELECTRICAL (SEC. 6Y) in
Maintenance Manual X-7525 for information
on batteries with flame arrestor vent caps.

MAINTENANCE-FREE BATTERIES

DESCRIPTION

The maintenance-free battery (figure 1) is
identified by the absence of vent plugs on the
cover. The side-mounted positive and negative
terminals are tightly sealed to retard passible
leakage. Except for the small vent holes
located on each side, the battery is completely
sealed. The vent holes should be free from
obstruction because they allow gases produced
in the battery to escape. At normal charging
voltages, the amount of these gases is ex-
tremely small, due to the special chemical
composition in the battery grid design. Water
never needs to be added to the maintenance-
free battery.

TEST INDICATOR

A test indicator in the battery cover provi-
des a visual inspection area for testing pur-
poses only. It is not to be used to determine if

the battery is good or bad, charged or dis-
charged. Correct use of this feature is impor-
tant. Refer to "Testing Maintenance-Free
Batteries" below. Refer also to figure 1 in this
section.

BATTERY MAINTENANCE

The battery carrier and holddown should be
clean and free from corrosion prior to battery
replacement. The carrier should also be in
sound mechanical condition so that it will
support the battery securely and keep it level.

To prevent the battery from shaking in its
carrier, the wing nuts should be tight. How-
ever, the wing nuts should not be tightened to
the point where the battery case or cover will
be placed under severe strain.

The external condition of the battery should
be checked periodically for damage such as
cracked cover, case and vent plugs or for the
presence of dirt and corrosion. The battery
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should be kept clean. An accumulation of acid
film and dirt may permit current to flow
between the terminals, which will slowly dis-
charge the battery. For best results when
cleaning batteries, wash first with a diluted
ammonia or a soda solution to neutralize any
acid present; then flush with clean water.

BATTERY DIAGNOSIS

A battery has three major fungtions in the
chassis electrical system. First, it provides a
source of energy for cranking the engine.
Second, it acts as a voltage stabilizer for the
electrical system. And third, it can, for a
limited time, provide energy when the elec-
trical load used exceeds the output of the
generator.

The battery is not designed to last indefin-
itely; however, with proper care it will provide
many years of service.

If the battery tests good but fails to perform
satisfactorily in service for no apparent
reason, one or more of the following factors
may be the cause of the trouble:

TEST INDICATOR

MOLDED TERMINAL
IDENTIFICATION

SEALED TERMINAL

o

A6148

Figure 1—M aintenance-Free Battery

1. Vehicle accessories inadvertently left on
overnight.

2. Slow-speed driving for short duration.

3. Vehicle electrical load exceeding the
generator capacity, particularly if a lot of

BATTERY DIAGNOSIS

STEP 1 VISUAL Check for Leakage,
Terminal Damage, Etc.
] |
__ 3
L Unuseable 1 Proceed to
> Step 2
l Regluce I
STEP 2 OBSERVE TEST INDICATOR | [ ndicator Color |
i
I
[ Tiont Vellow
___N ! |
Replace ] Green Dot not Visible] |Green Dot Visﬂ:le]
| ~X
Charge-—Then Connect
|300A Load for 15 Sec. Proceed fto
and Proceed to Step 3 Step 3 #
STEP 3 r LOAD TEST 1 1. Connect Voltmeter nnd Proper Load
for 15 Sec.
2. Observe Voltage at 15 Sec. W/Load
Applied.
. 3. Refer to Voltage Chart.
I |

1
Voltage Below
Chart Value

-

1 Replace |

hq

Voltage at or Above Chart Value
Clean and Return to Service

A-7515
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BATTERY TOP

BATTERY TOP

BATTERY TOP

T-/\-—"

@

Darkened Indicator
WITH GREEN DOT

MAY BE JUMP STARTED

| o 1 | =
Darkened Indicator
NO GREEN DOT

LIGHT OR BRIGHT YELLOW
INDICATOR, NO GREEN DOT

————E e
DO NOT JUMP START a7ise

Figure 2—Test Indicator Conditions (Maintenance Free Battery)

special equipment has been added to the
system. .

4. Defects in the charging system such as
high resistance connections, slipping fan belt,
faulty generator or voltage requlator.

5. Battery abuse, which includes the failure
to keep the battery cable terminals clean and
tight, or, loose battery hold-down.

6. Mechanical defects in the electrical sys-
tem, such as shorted or pinched wires.

TESTING MAINTENANCE-FREE BATTERIES

STEP 1 - VISUAL INSPECTION

Check for obvious damage, such as cracked
or broken case or cover that could permit loss
of electrolyte. If obvious physical damage is
noted, replace battery. Determine cause of
damage and correct as necessary.

STEP 2 - TEST INDICATOR (FIGURE 2)

The test indicator, built into the top cover,
provides a visual inspection area for battery
testing only. This test indicator is to be used
only with accepted diagnostic procedures. It is
not to be used by itself to determine if the
battery is good or bad, or charged or dis-
charged. The indicator includes a plastic rod
that extends into the electrolyte. At the
bottom of the rod, a green plastic ball is
suspended in a cage. When the electrolyte
specific gravity is about 1.225 or above, the
green ball floats against the end of the rod and
becomes visible so that the indicator appears
GREEN. At this 1.225 specific gravity, the
battery is approximately 3/4 full charge.
When the battery is less than about 3/4 fully
charged, the green ball sinks and the indicator
appears DARK. When the electrolyte level

drops below a minimum level, i.e., below the
pointed tip of the rod, the indicator window
changes to YELLOW or CLEAR. In this case
the charging system should be checked. Al-
though the battery is capable of further
service, if a cranking complaint has been
reported, replace the battery. DO NOT
CHARGE, TEST OR JUMP START.

It is important when observing the test
indicator that the battery be relatively level
and have a clean top so that the correct indi-
cation may be seen. A light may be required
in some poorly lit areas. Following are the
possible test indicator readings:

A. GREEN DOT VISIBLE.

Any green appearance is interpreted as
a "green dot" and the battery is ready for
testing. Proceed to step 3.

B. DARK—GREEN DOT NOT VISIBLE.
Battery must be charged before test-
ing. Refer to "Charging Procedure" later in
this section.

NOTE: Battery should be charged until
green dot appears, but not more than 60
~ampere hours (for example - 15 amperes for
four hours). Do not charge a battery if the
green dot is visible. (On rare occasions
immediately following periods of prolonged
cranking, the green dot may still remain
visible. If left alone, the dot will disappear
in a short tifie. Should this occur, a boost-
charge of 20 ampere-hours is recommended.)

C. LIGHT
DO NOT attempt charging or testing
when charge indicator is light. Check charging
system.
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CAUTION: To avoid explosion hazard,
never attempt to charge or jump start a
maintenance-free battery which exhi-
bits a light indicator condition. Depar-
tures from this procedure could result
in serious personal injury or property
damage.

STEP 3 - REMOVE SURFACE CHARGE

Connect 300-ampere load across terminals
for 15 seconds to remove surface charge from
the battery. Be sure and stop the load after 15
seconds.

If battery is in the vehicle, connection may
be made to existing terminals. If battery is
out of vehicle, adapters for the side terminals
are required.

STEP 4 - LOAD TEST

A. Connect voltmeter and proper ampere
load across terminals. Refer to the following
"Load Chart" for the proper ampere load as
used for a specific battery.

AMPERE LOAD CHART

PART MODEL AMPERE
NUMBER NUMBER LOAD
1980400 R85-5 170A
1980402 R89-5 230A

B. Read voltage after 15 seconds with load
connected, then disconnect load.

C. If minimum voltage is 9.6* or more,
battery is good.

D. If minimum voltage is less than 9.6%,
replace battery.

*This volatge (9.6) is to be used for battery
ambient temperatures of 70°F (21°C) and
above. For temperatures below 70 F refer to
"Voltage and Temperature Chart" below.

VOLTAGE AND TEMPERATURE CHART

AMBIENT MINIMUM
TEMPERATURE VOLTAGE
70° F&Above (21°C). . . . .. . 9.6
60F(16C).....,' . e .. 95
50F(lOC)....... .. . 94
40F(4c)........ . . . 9.3
302F(lC)...........9.l
20F(7C)...........8.9
10 ¢-12°C) . . .. v ... ... 87
0°F¢18°C). . ... ... .. .. 85

CHARGING PROCEDURE

- The maintenance®free battery can be fast
charged or slow charged with ordinary
chargers in the same manner as for conven-
tional batteries. Either methcd will restore
the battery to full charge. However, the time
required for full charge depends upon battery
state of charge, capacity, temperature and
charger capability.

On rare occasions following a prolonged
cranking, the green dot in the test indicator
may still be visible as shown in figure 2.
Should this occur, a boost charge of 20-ampere
hours (maximum) is permissible. When there
has been a cranking complaint and the test
indicator is completely dark in appearance,
charge the battery (50-75 ampere hours) and
then proceed to test the battery.

DO NOT CHARGE OR LOAD TEST a main-
tenance-free battery when the test indicator is
completely light yellow or clear in appearance.
When this occurs, replace the battery.

CHARGING OR TESTING ADAPTERS

Batteries may be charged or tested either in
or out of the vehicle. However, if the
batteries are charged or tested out of the
vehicle, terminal adapters are necessary to
facilitate the procedures.

CHARGING GUIDELINES

Typical charging guidelines that apply to all
batteries, including maintenance-free, are as
follows:

1. Discontinue charge if spewing of electro-
lyte occurs, or if battery temperature exceeds
125°F.

2. Do not charge if electrolyte level is low .

. (light yellow indication).

3. Allow suspected '"frozen" battery to
warm up 4 to 6 hours before charging.

4. A cold, discharged battery requires more
ampere-hours of charge than a warm battery;
usually about 25% more.

5. A battery that has set in a "completely"
discharged condition for a prolonged time, or
is extremely cold, may not accept current for
several hours after initially starting the
charger.

Satisfactory recharge is indicated either by -
the attainment of the specified ampere-hours
of charge ar by the appearance of the green
dot.

Charging periods to obtain up to 50-75
ampere hours are recommended for the most
satisfactory results. Remember that charging

. may be stopped when the GREEN DOT AP-

PEARS. The battery is sufficiently charged
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after 50-75 ampere hours even though the
GREEN DOT MAY NOT YET APPEAR.

Remember that if th® charge rate in am-
peres tapers or decreases to lower values with
time, the charging time in hours would have to
be increased to obtain the required number of
ampere-hours. (A partially charged battery
would require less time to recharge.)

BATTERY CHARGING GUIDE

MODEL R 89-5

SLOWRATE 5 A @ 15 HRS.
10 A @ 7% HRS.

FAST RATE 20 A @ 3-3/4HRS.
30 A @ 24 HRS.
40 A @ 2 HRS.
50 A @ 1% HRS.

MODEL R 85-5

SLOW RATE S A @ 10 HRS.
10 A @ 5 HRS.

FAST RATE - 20 A @ 2% HRS.
30 A @ 1} HRS.

JUMP STARTING WITH AUXILIARY
(BOOSTER) BATTERY

NOTE: Do not push or tow this vehicle to
start it. Under some conditions this may
damage certain parts of the vehicle.

If only the main (automotive) battery is
discharged, hold battery switch on instrument
panel momentarily in "BAT BOOST". This
supplies current from the auxiliary battery (or
batteries). After use, switch is designed to
return to the "BAT NORMALY" position.

If the vehicle has discharged batteries, it
can be jump started from another battery.

Both booster and discharged battery should
be treated carefully when using jumper cables.
Follow exactly the procedure outlined below,
being careful not to cause sparks:

CAUTION: The instructions below must
be followed EXACTLY or personal in-
jury (particularly to eyes) or property
damage may result from battery explo-
sion, battery acid, or electrical (short
circuit) burns.

THE MAJOR SAFETY PRECAUTION
IS TO MAKE THE FINAL CONNEC-
TION TO GROUND AT THE RADI-
ATOR RIGHT MOUNTING BRACKET
(PASSENGER SIDE OF VEHICLE).
THIS HELPS REDUCE THE CHANCE
OF AN EXPLOSION DUE TO
SPARKS.

To lessen the chance of an explosion,
never expose the battery to open
flames or electric sparks. Also do
not smoke near the battery. Bat-
teries give off a gas which is flam-
mable and explosive.

To lessen the risk of injury in case an
explosion does occur, WEAR EYE
PROTECTION or shield your eyes
when working near either battery.
Do not lean over a battery.

Do not allow battery fluid to contact
eyes, skin, fabrics or painted surfaces
because battery fluid is a corrosive
acid. FLUSH ANY CONTACTED
AREA WITH WATER IMMEDIATELY
AND THOROUGHLY. ALSO GET
MEDICAL HELP IF EYES ARE AF-
FECTED.

To lessen the risk of a short circuit,
remove rings, metal watch bands and
other metal jewelry. Also do not
allow metal tools to contact:

The positive terminal junction
block stud in this vehicle, marked
"VEHICLE BATTERY POSITIVE",
or

The positive battery terminal on
either vehicle, or

Metal in contact with either
positive terminal.

Also, make certain when attaching the
‘jumper cable clamps to the junction
block stud, and to the positive terminal
of the other battery, that neither clamp
contacts any other metal.

JUMP START PROCEDURE

1. This vehicle has a 12-volt automotive
battery and a negative ground electrical sys-
tem. Make sure that the other vehicle also has
a 12-volt battery and negative ground. Its
owner's manual may provide that information.
If unsure of voltage (or if the voltage and

3
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VEHICLE BATTERY
POSITIVE +

Figure 3——Connecting Jumper Cable to
"Vehicle Battery Positive' Stud

ground are different from this vehicle), do not
attempt to jump start, as personal injury or
severe damage to electrical and electronic
parts may result.

2. Position the other vehicle with the good
(charged) battery so that the jump starting
cables will reach this vehicle's battery. Do not
allow the vehicles to touch, and check to see
that the bumpers do not touch.

3. Turn off all electrical motors and acces-
sories in both vehicles. Turn off all lights
except those needed to protect the vehicle or
illuminate the work area. Turn off the
ignition, apply the parking brake firmly, and
put the automatic transmission in "PARK"
(manual transmission "NEUTRAL") in both
vehicles.

4, If the discharged battery has filler caps,
check the fluid level. (Do not use an open
flame to check and do not smoke.) Add clear
drinking water to the proper level if low, and
replace caps before jump starting. If the
battery is a sealed-type, do not attempt to
jump start the vehicle, or charge or test the
battery if the center of the test indicator in
the battery is bright or light yellow (figure 2).
Instead, install a new battery.

5. Jumper Cable Connection Instructions
(See Illustrations).

e Connect the first jumper cable from the
positive "+" (red) terminal on the battery
in the other vehicle to the positive
terminal junction block  stud in this

RADIATOR RIGHT
MOUNTING BRACKET

/
i RADIATOR I

Figure 4—~—Connecting Jumper Cable To
Radiator Right Mounting Bracket
(Passenger Side)

vehicle, marked "VEHICLE BATTERY
POSITIVE" (figure 3). This is located

behind the right access door above the
main (automotive battery). Never con-
nect "+" (red) to "-" (black), or "-" to "+".

e Next, connect one end of the second
cable to the grounded negative "-"
(black) terminal of the OTHER vehicle's
battery, regardless of which vehicle has
the discharged battery.

e Lastly, connect the other end of the
second jumper cable to the radiator right
mounting bracket (passenger side) in
THIS vehicle (figure 4). Do not connect
the cable to pulleys, fans, or other parts
that move. Beware of touching hot
manifolds which can cuase severe burns.

6. Start the engine in the vehicle with the

good (charged) battery and run the engine at a

moderate speed.

NOTE: If the discharged battery is com-
pletely dead, it may be necessary to run the
engine of the vehicle with the charged
battery for a few minutes at a moderate
speed to slightly charge the discharged
battery. This will help when cranking the
engine in the vehicle with the discharged
battery, especially when outside
temperatures are very low.

7. Start the engine of the vehicle that has
the discharged battery.
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8. Remove the battery cables by reversing
the above sequence EXACTLY.  Start by
removing the cable from the radiator right
mounting bracket in THIS vehicle as the FIRST
step.

BATTERY CABLES

Excessive resistance caused by terminal
connection and partial short circuits through
defective cable insulation will result in abnor-
mal voltage drop in the starter cable. Low
voltage at starter will prevent normal starter
operation and cause hard starting.

WARNING: TO PREVENT THE VEHICLE FROM
MOVING AND THE ENGINE FROM STARTING
WHILE PERFORMING THESE CHECKS, ENGAGE
THE PARKING BRAKE AND PLACE THE TRANS-
MISSION IN “NEUTRAL" POSITION.

1. Check voltage drop between engine block
and negative battery terminal. Place one prod
of test voltmeter on engine block and the
other on negative battery terminal. Operate
starter and note the voltage reading.

2. Check voltage drop between ungrounded
(+) battery terminal and starter terminal stud
with starter operating.

3. Check voltage drop between starter
housing and frame with starter operating.

4. If the voltage drop in any of the above is
more than 1.0 volt, there is excessive resist-
ance in the circuit. To eliminate resistance,
the cables should be disconnected and connec-
tions cleaned. If cables are frayed or the
clamps excessively corroded the cables.should
be replaced. When selecting new cables, be
sure they are at least as large as the ones
being replaced.

BATTERY REPLACEMENT

-When handling a battery, the following
cautions must be’fi'?bserved:

CAUTION: Hydrogen gas is produced
by the battery. A flame or spark near
the battery may cause the gas to ignite.

Battery fluid is highly acidic. Avoid
spilling on clothing or other fabric. Any
spilled electrolyte should be flushed
with large quantities of water and
cleaned immediately.

When removing or replacing a battery,
always disconnect the negative cable
first then the positive cable. _

Be sure there are no foreign objects
in the battery carrier so that the new
battery will rest properly in the bottom
of the carrier.

REMOVAL

1. Disconnect the negative cable from the
radiator right mounting bracket.

2. Disconnect the positive cable from the
positive terminal junction block stud, marked
"VEHICLE BATTERY POSITIVE".

3. Loosen the battery hold-down and re-
move it from the carrier. Remove the battery
from the vehicle.

INSPECTION

Inspect the battery for physical damage such
as cracked top or battery case which would
permit the loss of electrolyte. If any damage
is noted, correct the cause.

INSTALLATION

1. Be sure there are no foreign objects in
the carrier, so that the replacement battery
will rest properly in the bottom of the carrier.

2. Install battery and tighten hold-down
evenly until snug. Do not draw down tight
enough to distort or crack the case or cover.

3. Be sure the cables are in good condition.
Install positive battery terminal to the positive
terminal junction block stud marked "VEHICLE
BATTERY POSITIVE." Then connect the
ground cable to the radiator right mounting
bracket.

4. Torque cable connections at battery to
60-90 in. Ib. Do not over-torque.

5. .Check polarity to be sure the battery is
not reversed with respect to the charging

system.
.
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MAINTENANCE-FREE BATTERY SPECIFICATIONS
LOAD

WATT RATING MINUTES
PART VOLTS @ O°F. RESERVE COLD CRANKING TEST
NO. (-18°C) CAPACITY RATING (AMPS) AMPS
—_— —_— @ 25 AMPS LOAD
0°F (-18°c) -20°F (-29°C)
1980400* 12 3200 80 350 270 170
4000 125 465 375 230

1980402+ 12
* R-85-5: Used for Motor Generator Cranking Battery (optional)'in

TRANSMODE vehicles.

+ R-89-5: Main (automotive) battery in MOTORHOME vehicle.
Main and auxiliary battery in TRANSMODE

vehicles.

GENERATING SYSTEM
GENERATOR QUICK CHEC

GENERATOR MOUNTING
tell-tale light is on,

When generator

following procedure will aid in determining
cause of problem:

Vehicles equipped with 403 cubic inch engine
have a new generator mounting. Refer to

figure 5.

GENERATOR

20—30 FT. LBS.

GENERATOR
DRIVE BELT

40—50 FT. LBS.

20—25 FT. LBS.

EXHAUST
MANIFOLD

A-8054

- Figure 5~—Generator Mounting
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a.

b.

UNDERCHARGED BATTERY

This condition, as evidenced by slow
cranking and low specific gravity read-
ings, can be caused by one or more of
the following conditions even though
the indicator lamp may be operating

normally. The following procedure
also applies to circuits with an
ammeter:

1. Insure that the undercharged condit-
ion has not been caused by acces-
sories having been left on for ex-
tended periods.

2.Check the drive belt for proper
tension.

3.If a battery defect is suspected, see
"Battery Service And Diagnosis”" in
this section.

4. Inspect
Check all connections for tightness
and cleanliness, including the slip
connectors at the generator and
firewall, and the cable clamps and
battery posts.

5.Check operation of diode assembly
as follows:

the wiring for defects.

With the engine operating at fast

idle, use a voltmeter to measure
voltage at the three terminals of the
diode assembly. Attach the positive
lead to the indicated terminal, the
negative lead to chassis ground.

With positive lead to generator
terminal on diode assembly and
negative lead to ground, reading
should be 13.1 to 15.5 volts. If
reading at generator terminal is
zero volts, check wiring to gen-
erator for open connection.

With positive lead to bat. No. 1
terminal on diode assembly and

. negative lead to ground, reading

C.

should be 12.1 to 14.5 volts.

With positive lead to bat. No. 2
terminal and negative lead to
ground, reading should be 12.1 to
14.5 volts.

If reading on bat. terminal No. 1 or

No.

assembly.
inals No. 1 and No.

2 is zero volts, replace diode

Reading at battery term-
2 should be

approximately 1.0 volts less than read-

ing at generator terminal.

If reading

at bat. terminals is more than 1.0 volts
less than generator terminal reading,
replace diode assembly.

If

readings at generator terminal

and bat., terminals are identical, see

"Discharged Batteries" in this chart.

6. With engine running, connect a volt-
meter from:

b.

C.

Generator "BAT" terminal to
ground.
Generator No. 1 terminal to
ground.

Generator No. 2 terminal to

. ground.

A

zero reading indicates an open

between voltmeter connection and
battery.

-7.If previous Steps 1 through 6 check
satisfactorily, check generator as
follows:

a.
b.

c.
d.

Disconnect battery ground cable.
Connect an ammeter in the
circuit at the "BAT" terminal of
the generator.

Reconnect battery ground cable.
Turn on radio, windshield wipers,
lights high beam and blower
motor high speed. Connect a
carbon pile across the battery.
Operate engine at moderate
speed as required, and adjust
carbon pile as required, to obtain
maximum current output.

OVERCHARGED BATTERY

1. To determine battery condition, see
"Battery Service And Diagnosis" in
this section.

2. Connect a voltmeter from generator
No. 2 terminal to ground. If reading

is
3.0f

zero, No. 2 lead circuit is open.
battery and No. 2 lead circuit

check good, but an obvious over-
charge condition exists as evidenced
by excessive battery water usage,
proceed as follows:

a.

b.

C.

Separate end frames as covered
in "Disassembly" under Heading
of "GENERATOR REPAIR" in
Maintenance Manual X-7525.
Check field winding for grounds
and shorts. If defective, replace
rotor and test regulator with an
approved regulator tester.
Connect ohmmeter using lowest
range scale from brush lead clip
to end frame; then reverse lead
connections.

If both readings are zero, either
the brush lead clip is grounded or
regulator may be defective.

A grounded brush lead clip can
result from omission of insulat-
ing washer, omission of insulat-
ing sleeve over screw, or dam-
aged insulating sleeve. Remove
screw to inspect sleeve. If satis-
factory, test regulator with an
approved regulator tester.

If ampere output is within
10 amps of rated output as
stamped on

frame, generator is not
defective; recheck Steps 1
through 6.

generator

B

If amperes output is not
within 10 amps of rated out-
put, determine if test hole is
accessible.

—

If test hole is accessible,
ground the field winding by
inserting a screwdriver into
the test hole.

CAUTION:
3/4-inch of casting surface.
Do not force screwdriver
deeper than l-inch into end
frame.

Operate engine at moderate
speed as required, and adjust
carbon pile as required to
obtain
output.

Tab is within

maximum  current

If test hole is not accessible,

disassemble generator and

make tests listed in "GEN-

ERATOR REPAIR", Mainte-
nance Manual X-752_5.

If output is not within 10
amps of rated output, check
the field winding, diode trio,
rectifier bridge, and stator
as covered in "GENERATOR
REPAIR",

Manual X-752_5.

Maintenance

If output is within 10 amps of

ated output, test
ith an approved requlator
tester, and check field winding]
as covered in "GENERATOR
REPAIR", Maintenance Manual
X-7525.

DISCHARGED BATTERIES

This condition could exist if a failed
diode assembly allows the vehicle

automotive battery or

living area

battery to be discharged by the other

circuit (i.e., no

isolation between

battery circuits) during times when the
engine is not in operation. To check
diode continuity and resistance:

1.

2.

3. Repeat

Disconnect all leads to diode
assembly.

Connect ohmmeter leads to gen-
erator terminal and bat. No. 1
terminal at diode assembly.
Using appropriate scale, observe
reading. Reverse lead connect-
ions to terminals and observe
reading using appropriate scale.
If both readings are the same,
replace diode assembly. A good
diode section will give one high
and one low reading.

above procedure with

ohmmeter leads connected to gen-
erator terminal and bat. No. 2 term-

inal. Using

appropriate scale,

observe reading. Reverse lead con-
nections to terminals and observe
reading using appropriate scale. If
this test gives one high and one low
reading, diode assembly is good. If
both readings are the same, replace
diode assembly.

Figure 6~—Generating System Diagnosis

A-7104
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FAULTY INDICATOR LAMP OPERATION

Check the indicator lamp for normal
operation as shown below:

L

Switch Lamp Engine
OFF OFF STOPPED
ON ON STOPPED
ON OFF RUNNING

If the indicator lamp operates normally,
proceed to "UNDERCHARGED BAT-
TERY" or "OVERCHARGED BATTERY"
in the "GENERATING SYSTEM DIAGNO-
SIS CHART" in this section. Otherwise,
proceed to either one of the following
three abnormal conditions:

Switch On, Lamp Off, Engine Stop-
ped - This condition can be caused
by the defects listed under "Switch
Off, Lamp On" or by an open in the
circuit.

Switch Off, Lamp On - In this case, Switch On, Lamp On, Engine Run-

disconnect the two leads from the ning - Check for a blo.wn' fuse
generator No. 1 and No. 2 termi- (where used) between indicator

nals. If the lamp stays on, there is lamp and switch. The other possi-

ble causes of this condition are
a short between these two leads. If .
the lamp goes out, replace the covered in "UNDERCHARGED

‘o : . BATTERY" in the "GENERATING
rectifier bridge as covered in .
"GENERATOR REPAIR", Section SYSTEM DIAGNOSIS CHART" in

6Y, Maintenance Manual X-7525. this section. :
This condition will cause an under-
charged battery.

To determine where an open exists,
check for a blown fuse, a burned
out bulb, defective bulb socket, or
an open in No. 1° lead circuit
between generator and ignition
switch.

|

If no defects are found, proceed to
"UNDERCHARGED BATTERY" in
the "GENERATING SYSTEM DIA-
GNQOSIS CHART" in this section.

A-7198

Figure 7——F aulty Indicator Lamp Operation
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1. With vehicle not running, attach volt-
meter leads across automotive battery termin-
als, the red lead to the battery positive (+)
terminal and the black lead to the battery
ground (-) terminal.

2. Check voltage reading. If battery is
fully charged, voltage reading should be ap-
proximately 12.6 volts. If battery is dis-
charged, voltage will be less.

3. Crank the engine. With engine running
at fast idle, there should be an immediate

voltage rise to approximately 13.6 to 14.2

volts. This indicates that the generator is
functioning. If voltage does not rise when
engine is started, then problem exists in
generator circuit itself. To check, refer to
"Generating System Trouble Symptoms," Sec.
6Y, Maintenance Manual X-7525. ‘
If voltage rises to 13.6 volts or above when
engine is started, but tell-tale light remains
on, then problem exists in tell-tale circuit.
Proceed to check tell-tale warning circuit.

HIGH ENERGY IGNITION SYSTEM

All vehicles covered by this supplement are equipped with High Energy Ignition

Systems.

Information following .applies to both 455 cubic inch engine (1977) and

403 cubic inch engine (1977 and 1978). High energy ignition system specifications

are listed at the end of this section.

GENERAL DESCRIPTION

The eight cylinder HEI distributor (figure 8)
combines all ignition components in one unit.
The ignition coil is on the distributor cap and
connects to the rotor. HEI performs basically
the same function as a conventional ignition
system, except the module and pick-up coil of
the HEI system do electronically what the
contact points of the conventional system do
mechanically.

The high energy ignition system is a pulse
triggered, transistor - controlled, inductive
discharge ignition system. This system
features a built-in ignition coil, an electronic
module and a magnetic pick-assembly. This
assembly, located inside the distributor, con-
tains a permanent magnet, a pole piece with
internal teeth, and a pick-up coil. When the
teeth of the timer core rotating on the
distributor shaft inside the pole piece approach
the teeth of the pole piece, voltage is induced
in the pick-up coil. The electronic module
then turns the ignition coil primary current
"on". As the teeth align and then separate, a
reversal in voltage potential signals the mod-
ule to open the ignition coil primary circuit.
When the primary, circuit opens, a high volt-
age induced in the ignition coil secondary
winding is directed through the rotor and high
voltage leads to fire the spark plugs. The
capacitor in the distributor is for noise sup-
pression.

The module automatically controls the dwell
period, stretching it with increasing engine
speed. The HEI system also features a longer
spark duration, made possible by the higher

amount of energy stored in the coil primary.
This is desirable for firing lean fuel mixtures.

THEORY OF OPERATION

The pick-up coil is connected to the elec-
tronic module, which in turn is connected to
the primary winding in the ignition coil. There
is a magnetic field surrounding the permanent
magnet and pick-up coil, which increases in
the strength as the teeth of the timer core
approach alignment with the teeth of the pole
piece.

This increasing magnetic field induces a
voltage in the pick-up coil, and current then
flows to the ignition coil primary winding.
When the teeth are exactly aligned and start
to separate, the polarity of the pick-up coil
voltage is reversed.

It is this reversal of voltage potential which
signals the module to electronically shut off
the ignition coil primary circuit. This in turn
collapses the coil magnetic field and induces
high voltage in the ignition coil secondary,
firing one spark plug. A typical HEI schematic
is shown in figure 9.

The electronic module delivers full battery
voltage to the ignition coil, which is limited to
5.0 to 5.5 amps. There is no primary cali-
brated resistance wire in the HEI system. The
electronic module acts as an "ON-OFF" switch
for primary current, triggered by changing
polarity of pick-up coil voltage. There is no
energy lost due to breaker point arching or
capacitor charging time lag. The capacitor in
the HEI unit funcitons only as a radio noise
suppressor.
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1. Cover Attaching Screw (2)
2. Cover
3. Ground Lead
4. Coil Attaching Screw (4)
5. Ignition Coil
6. Coil Terminals
7. Rubber Seal
8. Brush (Spring and Button)
9. Cap
10. Rotor Attaching Screw (2)
11, Rotor
12. Shaft Assembly
13. Springs
14. Weights
15. Bracket Attaching Screw
16. Capacitator Bracket
17, Capacitator
18. Wiring Harness
19. Module Attaching Screw (2)
20. Electronic Module
21. Retainer (Thin "C" Washer)
22. Pole Piece and Plate Assembly
(Pick-up Coll)
23. Vacuum Advance Attaching
Screw (2)
24, Vacuum Advance Control
25. Felt Washer
26. Plastic Seal
27. Housing
28. Gear
29. Pin

A-4001

Figure 8—HEI Distributor Components
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SECONDARY WIRE
(TO SPARK PLUG)

DISTRIBUTOR

CONTACT
BUTTON

PICKUP COIL~

TIMER CORE—

POLE PIECE—

A-6417

ELECTIONIC MODULE

Figure 9—HEI Schematic

The higher current and instantaneous circuit
triggering enables the HEI system to deliver up
to approximately 35,000 volts through the
secondary wiring to the spark plugs.

An exploded view of the HEI system is
shown in figure 8.

HEl DISTRIBUTOR COMPONENTS

IGNITION COIL

In the eight cylinder HEI system, the igni-
tion coil is built into the distributor cap. The
coil is somewhat smaller physically than a
conventional coil, but has more primary and
secondary windings. It is built more like a true
transformer with the windings surrounded by
the laminated iron core. A conventional coil
has the iron core inside the windings. Al-
though the HEI coil operates in basically the
same way as a conventional coil, it is more
effective in generating higher secondary volt-
age when the primary circuit is broken.

ELECTRONIC MODULE

The electronic module (contained within the
distributor) is a solid state unit containing five
complete circuits.

These circuits control spark triggering,
switching, current limiting, dwell control and
distributor pick-up. Dwell angle is controlled
by a transistor circuit within the module and is
varied in direct relation to engine speed.

POLE PIECE AND PLATE ASSEMBLY

The pole piece and plate assembly (often
referred to as the pick-up coil assembly)
consists of the following:

1. A stationary pole piece with internal
teeth.

2. A pick-up coil and magnet which are
located between the pole piece and a bottom
plate.

CENTRIFUGAL AND VACUUM ADVANCE

The centrifugal and vacuum advance mech-
anisms are basically the same types of units
that provide spark advance in the breaker-type
system. Centrifugal advance is achieved
through the rotation of the timer core in
relation to the distributor shaft. Vacuum
advance is achieved by attaching the pick-up
coil and pole piece to the vacuum advance unit
actuating arm.

OTHER IGNITION COMPONENTS

BATTERY

Chassis batteries available on 1977 and 1978
Motorhome and TransMode vehicles are main-
tenancefree batteries. These batteries are
completely sealed and are identified by the
absense of vent plugs on the cover. Additional
battery information can be found at the
beginning of this section.

IGNITION SWITCH

The electrical switching portion of the
assembly is separate from the key and lock
cylinder. However, both are synchronized and
work in conjunction with each other through
the action of the actuator rod assembly. For a
complete explanation of the key and lock
cylinder, and the actuator rod assembly, refer
to the Steering Section (SEC. 9) of Mainten-
ance Manual X-7525..

The ignition switch is key operated through
the actuator rod assembly to close the ignition
primary circuit and to energize the starting
motor solenoid for cranking. The ignition
switch has five positions: OFF, LOCK, AC-
CESSORY, RUN and START. OFF is the
center position of the key-lock cylinder, and
LOCK is the next position to the left. AC-
CESSORY is located one more detent to the
left of LOCK. Turning the key to the right of
the OFF position until spring pressure is-felt
will put the ignition switch in the RUN
position, and when turned fully to the right
against spring pressure, the switch will be in

—~
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the START position.

~ All ignition switch have five terminals which
are connected in different combinations for
each of the three operating positions. A brass
plate inside the switch has three contacts
which connect these terminals . There is also
a ground pin in the switch which contacts the
"ground" terminal when the ignition switch is
in the START position. This pin contacts the
IGN. terminal when in the OFF position.

Ignition Start and Run Circuit

‘The ignition switch is fed from a junction at
the horn relay to Bat. terminal of the switch.
When the ignition switch is in the OFF
position, no current flows through the switch.
When the ignition switch is turned to the ACC.
position, the BAT. terminal is connected to the
ACC. terminal. This permits operation of
accessories when the engine is not running.

When the ignition switch is turned to the
START position, the BAT. terminal is connect-
ed to the SOL. and IGN. terminals. When the
clutch or automatic transmission neutral start
switches are closed, current flows to the
starter solenoid. This energizes the solenoid
windings. The solenoid has two sets of
windings: a "pull-in winding and a "hold-in"
winding. Both windings are used to create the
magnetic field to actuate the solenoid plunger
and move the starter pinion into engagement
with the flywheel. As the solenoid plunger
reaches the end of its travel, it closes a switch
which connects battery voltage to the starter
motor. With battery voltage applied to both
terminals of the "pull-in" windings, the "pull-
in" winding is no longer energized, so that only
"hold-in" winding keeps the starter solenoid
engaged.

During cranking, current is directed from
the battery through the brass disc in the
starter solenoid housing to the "B" terminal on
the solenoid and then to the ignition coil.

NOTE: The instrument panel warning lights
are fed from the ignition terminal of the

ignition switch and have battery voltage .

applied to them when the ignitoin switch is
in the START and RUN position. These
circuits are explained in "Chassis Electrical"
(Section 12) Maintenance Manual X7525.

When the ignition switch is released from
the START to the RUN position, the BAT.
terminal is connected to the IGN. terminal and
the ACC terminal. This permits operation of
all accessories and the ignition system.

SET TIMING
TO SPECIFICATION

A-7970

Figure 10—Timing Marks

IGNITION TIMING

The ignition timing marks are located on the
engine front cover. A saw slot on the
harmonic balancer indicates engine top dead
center (figure 10).

Timing Light Connections _

The spark plug wiring used with the HEI
system is a carbon 1mpregnated cord conductor
encased in an 8mm diameter silicone rubber
jacket. The silicone spark plug boots form a
tight seal on the plug and the boot should be
twisted 1/2 turn before removing. Care should
also be exercised when connecting a timing
light or other pick-up equipment.

When using a timing light, connect an
adapter between the No. 1 spark plug and the
No. 1 spark plug wire, or use an inductive type
pick-up. Do not pierce the plug lead because
once the insulation of the spark plug cable has
been broken, voltage will jump to the nearest
ground and the spark plug will not fire correct-
ly.

Tachometer Connections

There is a mechanics tachometer pick-up
lead which may be used when setting ignition
timing. Most tachometers can be used; how-
ever, be sure the equ1pment is compatible with
the HEI system.
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CAUTION: Grounding the distributor
tachometer terminal could damage the
HEI electronic module.

When using tachometer connect tachometer
to the tach. pick-up terminal, then connect the
tachometer to ground. Follow tachometer
manufacturer's instructions.

TIMING PROCEDURE
To adjust ignition timing, proceed as fol-
lows:

NOTE: Air conditioning controls in instru-
ment panel must be "OFF" when setting
ignition timing.

1. Remove air cleaner and plug manifold
vacuum fitting.

2. Disconnect distributor vacuum lines and

plug vacuum source fittings.
* 3. Connect tachometer and adjust engine
speed to correct rpm as listed on the vehicle
emissions label located either on the engine
rocker cover or on the air cleaner. 1977 model
vehicles with 455 cu. in. engine must be set at
1100 rpm with transmission in "PARK",1977
and 1978 model vehicles with 403 cu. in.
engine must be set as follows: California
certified engines at 2,000 rpm with trans-
mission in "PARK", Federal certified engines
at 1,100 sgm with transmission in "PARK".

4, Wlth the use of a timing light, set timing
to 8°DTCD (455 cu. in. engine) or 12°BTDC
(403 cu. in. engine) by loosening the distribu-
tor clamp bolt and rotating the distributor
until the specification is obtained.-

NOTE: The mdlc%tor has four "V" slots,
each representing 4.

5. Tighten the distributor clamp bolt and
recheck timing to make sure distributor was
not moved during tightening of bolt.

6. Remove plug from vacuum source fit-
tings and reconnect hoses to distributor and/or
carburetor. Remove plug from manifold
fitting, connect vacuum hose and install air
cleaner.

SPARK PLUGS

Resistor-type, special gap spark plugs are
used in engines covered by this manual.

Spark plugs are protected by an insulating
boot made of special heat-resistant material
which covers the spark plug terminal and
extends downward over a portion of the plug

insulator. The boots prevent flash-over with
resultant missing of the engine, even though a
film is allowed to accumulate on exposed
portion of plug insulators.

Do not mistake corona discharge for flash-
over or a shorted insulator. Corona is a steady
blue light appearing around insulator, just
above the shell crimp. It is the visible
evidence of high-tension field, and has no
effect on ignition performance. Usually it can
be detected only in darkness. This discharge
may repel dust particles, leaving a clear ring
on the insulator just above the shell. This ring
is sometimes mistakenly regarded as evidence
that combustion gases have blown out between
shell and insulator.

Normal or average service is assumed to be
a mixture of idling, slow speed, and high speed
operation with some of each making up the
daily total driving. Occasional or intermittent
high-speed driving is essential to good spark
plug performance as it provides increased and
sustained combustion heat. This burns away
any excess deposits of carbon or oxide that
may have accumulated from frequent idling,
continual stop-and-go or slow-speed driving.

Factory installed spark plugs have a type
number on the insulator which designates
thread size as well as relative position of the
plug in the Heat Range. Type numbers
starting with 4 are 14 MM thread size.

The last digit of the type number indicates
the Heat Range Position of the plug in the
Heat Range System. These numbers are read
the same as a thermometer—the higher the
last digit, the hotter the plug will operate in
the engine; the lower the last digit, the cooler
the plug will operate.

Spark plug life is governed to a large extent
by operating conditions, and plug life varies
accordingly.

Worn and dirty plugs may give satisfactory
operation at idling speed, but under operating
conditions they frequently fail. Faulty plugs
are evident in .a number of ways such as
wasting gas, power loss, loss of speed, hard
starting, and general poor engine performance.

Spark plug failure, in addition to normal
wear, may be due to dirty or leaded plugs,
excessive gap, or broken insulator.

Dirty or leaded plugs may be evident by
black carbon deposits, or red, brown, yellow,
or blistered oxide deposits on the plugs. The
black deposits are usually the result of slow
speed driving and short runs where sufficient
engine operating temperature is seldom reach-
ed. Worn piston rings, faulty ignition, over-
rich fuel mixture and spark plugs which are too
"cold" will also result in carbon deposits. Red,
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brown, or yellow oxide deposits, a consequence
of the combustion of leaded fuel, usually result
in spark plug failure under severe operating
conditions.

The oxides have no adverse affect on plug
operation as long as they remain in a powdery
state. But, under high speed or hard pull, the
powder oxide deposits melt and form a heavy
glaze coating on the insulator which, when hot,
acts as a good electrical conductor, allowing
current to follow the deposits and short out of
the plug.

Excessive gap wear on plugs of low mileage
usually indicates the engine is operating at
speeds or loads that are consistently greater
than normal or that a plug which is too "hot" is
being used.

Too lean a fuel mixture will also result in
excessive electrode wear.

Spark plug life will also be affected by
incorrect timing of the engine which results in
excessively high operating temperature.

Broken insulators are usually the result of
improper installation or carelessness. Broken
upper insulators usually result from a poor
fitting wrench or an outside blow. The
cracked insulator may not make itself evident
immediately, but will as soon as oil or mois-
ture penetrates the fracture. The fracture is
usually just below the crimped part of the shell
and may not be visible.

Broken lower insulators usually result from
carelessness when regapping, and generally are
visible. This type of a break may result from
the plug operating too "hot" such as encoun-
tered in sustained periods of high speed opera-
tion or under extremely heavy loads, especially
if not installed correctly. When regapping a
spark plug, to avoid lower insulator breakage,
always make the gap adjustment by bending
the ground (side) electrode (figure 11). Spark
plugs with broken insulators should always be
replaced.

Spark plugs, to give good performance in a
particular engine, must operate within a cer-
tain temperature range, neither too hot nor
too cool. If the spark plug remains too "cool",
oil, soot, carbon, and lead components will
deposit on the insulator, causing FOULING and
MISSING. If the plug runs to "hot", the
deposits accumulated on the insulator surface

during continuous slow or stop-and-go driving

may become blistered, electrodes will wear
rapidly, and under extreme conditions, prema-
ture ignition (preignition) of the fue! mixture
result. Either condition will seriously affect
the performance of the engine.

The use of spark plugs in the proper heat
range is of vital importance to good engine

FILE CENTER ELECTRODE
CENTER ELECTRODE SQUARE AFTER CLEANING
ROUNDED AFTER AND BEFORE SETTING
NORMAL USE SPARK PLUG GAP

A-1877

Figure 11——Spark Plug Electrodes

performance. Frequently, the wrong type of
spark plug, one with an improper heat range
for the engine, may have been installed when
replacing spark plugs originally fitted by the
engine manufacturer.  Such misapplication
may lead to poor performance.

SPARK PLUG REPLACEMENT

Removal

efore removing any spark plug, blow all
dirt and any foreign matter out of plug sockets
in cylinder head.

1. Use care when removing spark plug wire
boots from spark plugs. (Refer to "Spark Plug
Wires" in this section.) Before removing, twist
the boot 1/2 turn, and only pull on the boot to
remove the wire.

2. Using a suitable spark plug wrench sock-
et, remove spark plug. Ordinary wrenches may
damage porcelain on plugs.

Inspection And Cleaning

Inspect plugs for cracked porcelain and
burned electrodes, and check spark plug gap.
Also check for loose terminals. Replace plugs
which have excessively burned electrodes or
cracked porcelain. Plugs should be cleaned
with an abrasive- type cleaner. If porcelain is
badly glazed or blistered, the spark plugs
should be replaced. All spark plugs must be of
the same make and number of heat range. Use
a wire feeler gauge when checklng spark plug

gap.

6Y- 17 -
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Figure 12— Checking Spark Plug Gap

Spark Plug Gap Adjustment

Setting spark plug gap is a precision opera-
tion and should be treated as such. Refer to
"Specifications”, at end of this section for
proper gap dimensions. All plugs must be set
to the same dimension, using a standard round
feeler gauge (figure 12).

CAUTION: Before adjusting gap, file
center electrode flat (used plugs only).
In adjusting the spark plug gap, never
bend the center electrode which ex-
tends through the porcelain center as
this may break the lower insulator.
Always make adjustment by bending the
grounding or side electrode.

Installation

It is extremely important when replacing
_plug wires to route the wires correctly and
through the proper retainers. Failure to route
the wires properly will cause radio ignition
noise, crossfiring of plugs or shorting of the
leads to ground.

Improper installation is one of the greatest
single causes of unsatisfactory spark plug
performance and is the result of one or more
of the following practices:

1. Installation of plugs using excessive
torque which changes the gap setting.

2. Installation of plugs using insufficient
torque to fully seat the plug.

3. Installation of.plugs into corroded spark
plug hole threads.

Failure to install plugs properly will cause
them to operate at excessively high tempera-
tures andTésult in reduced operating life under
mild operation or complete destruction under
severe operation where the intense heat can-
not be dissipated rapidly enough.

SE

_Also, check to be sure that spark plug
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Figure 13—Secondary Wiring

threads and cylinder head threads are not dirty
or damaged. Dirty or damaged threads cause a
faulty torque reading, resulting in incorrect
installation and consequent poor spark plug life
and faulty operation.

1. Install spark plugs in the engine and
tighten finger tight.

CAUTION: Refer to "Caution" on page
one of this section. ‘

2, Using a suitable spark plug wrench sock-
et and torque wrench, tighten plugs to 26 ft.
lbs. torque. The proper socket must be used in
torquing plugs because an ordinary socket will
bind against the cylinder head and give a false
torque reading.

Spark plugs which are not tightened properly
will result in too high an operating tempera-
ture (if too loose) or distortion of the spark
plug body and gap setting (if too tight).

SPARK PLUG WIRES
(FIGURES 13 and 14)

Because of the higher voltage, the HEI
system has larger diameter (8 millimeter)
spark plug wires with silicone insulation. This
silicone wire is gray in color, more heat
resistant than standard black wire and less
vulnerable to deterioration. However, silicone
insulation is soft and very pliable, so that
scuffing and cutting is easier than on standard
black wires. It is important that these more
pliable cables not be mishandled and that they
be routed correctly to prevent chafing or
cutting.

The silicone spark plug wire boots seal more
tightly to the spark plugs than ordinary boots.
Removal of boots from spark plugs must be
done with care. The old practice of pulling
them by the wires or with pliers will almost
always cause damage to the boot or wire joint.
It is recommended that the boot be twisted
about a half turm in either direction to break
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the seal before pulling on the boot to remove
the wire.

The spark plug cable retainer is designed to
hold the ‘wires firmly to prevent chafing or
cutting. The wires in the retainer cannot be

~ repositioned until the cable retainer is unlock-
ed. Any attempt to pull the spark plug wires
with the retainer in lock position could result
in damage to the plug wires. To unlock the
cable retainer, use a small screwdriver be-
tween the tab and the lock.

To remove wiring harness from cap, release
wiring harness from latch and remove wiring
harness, both right and left side (refer to

figure 14).

WARNING: DO NOT REMOVE SPARK PLUG
WIRES WITH THE ENGINE RUNNING. THE
HIGHER SECONDARY VOLTAGE IS CAPABLE
OF JUMPING AN ARC OF GREATER DISTANCE
AND COULD CAUSE AN ELECTRIC SHOCK.
OPERATING THE ENGINE WITH ONE OR MORE
SPARK PLUG WIRES DISCONNECTED CAN
ALSO RESULT IN DAMAGE TO THE DISTRIBUTOR

SPARK PLUG WIRE HOLDER
LOCATING NOTCH

SPARK PLUG
WIRE HOLDER

A-4764

Figure 14——Distributor Cap Wiring

Checking Spark Plug Wires

CAP.

For information on checking of spark plug
wires, refer to "DIAGNOSIS OF SPARK PLUG
WIRES" in this section.

HEI SYSTEM DIAGNOSIS

SPARK PLUG WIRE DIAGNOSIS

Resistance specifications for both 7mm
wires used with standard systems and 8mm
wires used with HEI systems are identical
(3,000 to 5,000 ohms per foot). Inspect all
spark plug wires for high resistance and con-
tinuity with an chmmeter.

OHMMETER TEST

NOTE: For proper operation, it is necessary
to keep ignition wires and distributor clean
and free of any dirt or corrosion.

1. Disconnect both ends of ignition cable
being tested and clean terminals.

2. Set ohmmeter on high scale and connect
ohmmeter to each end of cable being tested.
Twist cable gently while abserving chmmeter.

3. If ohmmeter reads above 25,000 ohms_or
fluctuates from infinity to any value, repl' ce
cable being tested.

4. If the resistance of each cable is not
within the following bands, replace the cable
being tested: (for example)

- 3,000/10,000 ohms
- 4,000/15,000 ohms
- 6,000/25,000 ochms

0 to 15" cable
15 to 25" cable
25 to 35" cable

INSULATION TEST

If the engine periodically runs rough, stalls,
or won't start, the problem could be related to
precipitation, condensation, or road splash
situation which coats the ignition system with
moisture. To determine if this is the trouble,
the following procedure can be used:

1. Carefully remove the distributor spark
plug and coil wire retaining cap (hard hat)
from the distributor. Then remove the spark
plug and coil nipples from the retainer and
reconnect them to the distributor.

2. Connect a ground probe to the engine.
(The probe can be made by attaching one end
of a 3-foot insulated wire to a screwdriver
blade and the other end to a suitable engine
ground.)

3. Start the engine and let it ldle at the hot
rpm specification.

4. Use a water spray bo %i (household
cleaning solution bottle with manual spray
pump) to wet the insulation, simulating the
conditions it might encounter in wet weather
driving.




6Y-20 ENGINE ELECTRICAL

. OHMMETER OHMMETER rorer
Figure 15~—0Ohmmeter Check of Ignition Coil

5. Starting at either end of the suspect
wire, . thoroughly trace the insulation of the
wire, boot and nipple, observing for spark
jumping through the insulation to the test
probe.

6. Use particular care to probe the under-
side and lower edges of the spark plug boot.
Also, carefully probe the joint areas where the
wire enters the boot and nipple.

7. Test the suspect wire(s) for internal
conductor damage using the ohmmeter proce-
dure described previously.

It is recommended that the aforementioned
procedure be performed in subdued light. It
should e noted, however, that a faint arcing
or "corona phenomena'" (a faint glow adjacent
to the surface of an electrical conductor at
high voltage) will always be present in various
degrees of intensity, dependent on humidity
and lighting conditions. This condition is not
usually indicative of enough leakage to pro-
duce the subject complaint unless the engine
falters noticeably.

If a strong arc or any opening in the
insulation of wire, boot or nipple is observed
and the engine falters noticeably, the wires(s)
should be replaced.

CAUTION: Plug wires are damaged by
Refr;gerant-lZ When charging air con-
ditioning system, avoid Refrlgerant -12
contact with spark plug wires. If air

DETACH
LEADS FROM
MODULE

MODULE

A-4009

Figure 16—Ohm meter Check'q’if”p’ k-Up Coil

conditioning system has had a%eakage
failure, check spark plug wires ‘as de-
scribed above.

DISTRIBUTOR COMPONENT DIAGNOSIS
USING OHMMETER

IGNITION COIL TEST

1. Remove distributor cap and coil assem-
bly by disengaging the four locking latches.

2. Inspect the distributor cap and coil as-
sembly. Inspect rotor for spark arc-over.

3. Check primary coil. Connect ohmmeter
as shown in figure 15, step 1. Use low
ohmmeter scale and the reading should be
zero; however, if it is not, replace the coil.

4, Check the secondary of the coil by
connecting an ohmmeter as shown in figure 15,
step 2. Using the high scale of the chmmeter,
the reading should be high but not infinite. If
the reading is infinite, check the distributor
cap and carbon button for arced or burned
condition. If the cap and rotor button are not
defective, replace ignition coil.

5. As shown in figure 15, step 3, check the
primary and secondary in order to determine if
they are shorted together. The ochmmeter
reading should be infinite. Refer to figure 8
for additional information.

PICK-UP COIL TEST

1. In order to test the pick-up coil for an
open, connect an ochmmeter as shown in figure
16, step 1. Use the chmmeter middle scale. If
the ohmmeter reads less than 500 ohms or
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more than 1500 ohms while flexing the leads,
replace the pick-up coil.

2, If the pick-up coil does not have an open,
check the pick-up coil for ground as shown in
figure l6,step 2. If the reading on the high
scale is infinite, the pick-up coil is good.

HIGH ENERGY IGNITION SYSTEM
DIAGNOSIS WITH TESTER J-24642

If engine will not start, perform this on-
vehicle test of the ignition system BEFORE
checking HEI module with tester J-24642:

1. Insure that wiring connector is properly
attached to connector at side of distributor.

2. Check that all spark plug leads are
properly connected at distributor (figure 17)
and spark plugs.

3. Connect voltmeter or test light from
"BAT" terminal lead on distributor to ground
(figure 5).

4. Turn on ignition switch. K voltage is
zero or test light does not come on, repair
open circuit between "BAT" terminal and
battery.

5. When reading is battery voltage, or test
light lights, remove one spark plug lead by
twisting spark plug boot to loosen. Insert

extension, hold spark plug lead with insulated -

pliers so extension is 1/4" away from dry area
of engine block while cranking engine, or
install any good spark plug With proper gap in
lead and lay on engine block while cranking
engine.

6. If sparking occurs trouble is not ignition
distributor. Check fuel system and spark
plugs. Check timing. Distributor may have
shifted.

7. If no spark, make test No. 1 w1th Module
Tester J-24642 or equivalent. ’

TESTING TESTER J-24642

Before module tester J-24642 is ysed, proper
operation of tester can be verified by the use
of special tool J-24642-101, .Tester Verifica-
tion Kit.

The series of checks in the verification
procedure are performed with the followmg
items:

1. A test resistor-connector J-24642-101
(100 Ohms ¥ 5%, 2 Watts).

2. A known good HEI module.

3. A fully charged 12- volt automotive bat-
tery.

4. A jumper wire (18 ga. x 20" is adequatb)

5. The J-24642 tester.

GROUND
TERMINALS

IGNITION

HOMETER
WIRE TERMINALS ol

WIRE TERMINALS

(DO NOT GROUND)
A-4004

Figure 17—Terminals on Distributor Cap

Check. No. 1
1. Connect the tester's battery cable to a
fully charged automotive battery (11-1/2 to
12-1/2 volts), with red lead of tester to
battery positive terminal (+) and black lead of
tester to battery negative terminal (-). Make
no other connections to the tester. :
Observe both indicator lights. If either or
both lights are on, the module tester is
defective.
2. Press the "TEST" button and observe the
lights.
RED "REPLACE" light should come on
and stay on.
GREEN "GOOD" light should remain off.
The tester is defective if these two
conditions are not met.

Check No. 2
1. .Connect the tester and a known good HEI
module in the following manner:

A Connect the two-way connector of
the teste!g to the module.

B.Connect the green and white tester
leads to the corresponding "G" and "W" term-
inals of the module.

C. Connect red lead of tester to 12-
volt automotive battery positive (+) terminal
and black lead of tester to battery negative (-)
terminal.

D. Connect ground lead of tester to
HEI module ground terminal. The module
ground is located at the mounting screw hold-
down nearest two-way connector terminals.

4
— - R



6Y-22 ENGINE ELECTRICAL
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W
3 WAY CONNECTOR 4 ? 2 WAY CONNECTOR
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Figure 18—Check No. 3 with Tester J-24642-101

2. Press "TEST" button and observe the
lights.
RED "REPLACE" light should come on
momentarily and then go out.
GREEN "GOOD" light should come one
and stay on.
If not, the tester is defective.

Check No. 3

1. To the setup of Check 2, add a jumper
wire connecting the "W" and ground "G"
terminal of the module as shown in figure 18.

NOTE: Do not connect the jumper from the
"G" terminal of the HEI module to ground as
damage to the tester will result.
2., Press "TEST" button and observe the
lights.
RED "REPLACE" light should come on
and stay on as long as button is held down.
GREEN "GOQOD" light should remain off.
Tester is defective if these two condi-
tions are not met.

Check No. 4
" 1. From the setup of Check 3, remove the
jumper wire.  Disconnect the tester ground
lead from the module ground terminal. Using
a jumper wire; connect the module ground lead

¢

D BATTERY CABLE

TO BATTERY ‘v’

GREEN LEAD

WHITE LEAD

3 way connecTor Y il % :
i tesTErR T EEEOAR
'  GROUND A 4&
p  CLIP -
Ve JUMPER CLIP
2 WAY CONNECTOR
MODULE GROUND TERMINAL

4 24642-101
RESISTOR
CONNECTOR

A-6178

Figure 19——Check No. 4 With Tester J-24642-101

to the negative terminal of the battery. Plug
the J-24642-101 resistor-connector (or equiva-
lent) into the 3-way connector as shown in
figure 19.

2. Press the "TEST" button and observe the
lights.

RED "REPLACE" light should come on and
stay on.

If GREEN "GOOD" light comes on while
the button is pressed, the tester is defective.

"~ When the tester has passed these four
checks, its proper operation is verified. You
may now begin diagnosis of the high energy
ignition system.

TESTING PROCEDURE FOR HEI MODULE
USING TESTER J-24642

‘The module tester provides the means of
checking the HEI module in or out of the
vehicle. It operates by generating a signal
equivalent to the pick-up coil signal, measur-
ing the output of the HEI module and deter-
mining whether or not it is within the specified
range. There are three tests and some sub-
tests performed by the tester. TEST 1 is used
if the vehicle does not run, TEST 2 if the
vehicle runs but not satisfactorily, and TEST 3
if the module is out of the vehicle and must be

:-?é'hecked. In all tests, the battery must be fully
“charged. Low voltage or slow cranking speeds
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will result in a false "REPLACE" indication.

Test No. 1 - CRANK TEST, Distributor Cap
in Place (Engine does not run) (Figure 20)

1. Disconnect (pull) module 3-way harness
connector from its socket in the side of the
distributor cap. ’

2. Connect 3-way connector of tester J-
24642 to the module harness connector.

NOTE: The 3-way connector should connect
only one way to the module connector.
Match wire colors between module connect-
or and tester 3-way connector.

3. Connect ‘red lead of tester J-24642 to
battery positive (+) terminal and black lead to
battery negative (-) terminal.

4. Crank engine, press and hold "TEST"
button.

NOTE: During cranking, battery voltage
must be 9 volts or more and engine speed
100 rpm or more for tester to be accurate.

5. A momentary indication on the red "RE-
PLACE" light and then a steady indication on
the green "GOOD" light means that both the
HEI module and the pick-up coil are good.
Proceed to step 6. A steady indication of the
red "REPLACE" light means that either the
pick-up coil or the HEI module is defective.
Check the HEI module with TEST 2 and check
the pick-up coil with chmmeter (see chart on
diagnosing the HEI system without use of
module tester).

NOTE: A tester check is complete within a
few seconds. Prolonged holding of the
"TEST" button in excess of 15 seconds will
cause the module and/or the resistor to heat
and may produce erratic test -results or
damage to the resistor, module or tester.

6. If pick-up coil and module test good,
remove distributor cap and coil assembly by
turning four latches.

7. Check primary of ignition coil in cap for
continuity with an ohmmeter. (Refer to figure
15, step 1.) Reading should be zero or near
zero. If not, replace ignition coil. After coil
is replaced, proceed to steps 10 and 11.

8. Check secondary of coil (figure 15, step
2.) Use high scale. Reading should not be
infinite. If everything checks good to this
point, the HEI system is good. -

- 9.~ If reading is infinite, check cap and.rotor

VOLTMETER
(STEP 4)

cup

GROUND cur/

BATTERY CABLE

Figure 20—Test No. 1, Using Tool J-24642
(Crank Test)

button for arced or burned condition. If
necessary, replace cap. If cap and carbon
button do not appear defective, replace igni-
tion coil. After ignition coil is replaced,
proceed with steps 10 and 11.

10. Continue module check by connecting a
voltmeter to the two-way connector, the red.
lead to the positive (+) terminal and the brown
lead to the negative (-) terminal. Select the
scale which best covers the 0-10 volt DC
range. The meter should read "zero" volts.

11.Press and hold the "TEST" button. The
voltmeter should continue to read "zero" volts.
If the meter gives a voltage indication, the
module is defective and should be replaced.

Test 2 - MODULE IN VEHICLE, Distributor

Cap Removed (Engine runs Poorly) (Figure 21)
1. Perform steps 1 through & of TEST 1.
2. Disconnect green and white pick-up coil

leads from the HEI module and attach the

green and white tester leads to the "G" and
"W" terminals of the module.

3. Press and hold the "TEST" button. A
momentary indication on the red "REPLACE"
light, then a steady indication on the green
"GOOD" light means the HEI module is good.
A steady indication on the red "REPLACE"
light means that the module is defective and
should be replaced. If the module is good,
check the pick-up coil (See steps C-9 and C-10
of High Energy Ignition Diagnosis Chart later
in this section.)
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CONNECTED TO BATTERY TERMINALS

Figure 21—Test No. 2, Using Tool J-24642

4. Check the ignition coil primary for con-
tinuity with an ohmmeter (figure 15, step 1).
Reading should be zero or near zero. If
everything checks good to this point, the HEI
system is good. If the coil is open, replace it
and proceed with steps 10 and 11 of Test 1.

Test 3 - MODULE OUT OF DISTRIBUTOR
(Figure 22) ‘

1, Connect the two-way connector of the
tester to the HEI module and the green and
white tester leads to the corresponding "G"
and "W" terminals of the module.

2. Connect red lead of tester to battery
positive (+) terminal of 12-volt automotive
battery, and black lead of tester to battery
negative (-) terminal.

GREEN LEAD
JUMPER

(STEP 5) WHITE LEAD

VOLTMETER
(sTEP 5)

MODULE GROUND TERMINAL
2 WAY CONNECTOR

3 WAY CONNECTOR

A-8176

Figure 22—Test No. 3, Using Tool J-24642

3. Connect ground clip of tester to HEI
module ground terminal. The maodule ground is
located at the mounting screw hold-down
nearest two-way connector terminals.

4. Press and hold the "TEST" button. A
momentary indication of the red "REPLACE"
light, then a steady indication of the green
"GOOD" light means that the module is good.
A steady indication on the red "REPLACE"
light means the module is defective and should
be replaced.

5. Perform steps 10 and 11 of TEST 1,
except connect the voltmeter in this check to
the 3-way connector, as shown in figure 22.
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DIAGNOSING HIGH ENERGY IGNITION SYSTEM A-7105
WITHOUT USE OF MODULE TESTER J-24642

Careful adherence to the following procedures will lead to the location and correction of HEI system problems. Normally
only a portion of the procedures need be performed.

1. Insure that wiring connector is properly attached to connector at side of distributor.
2. Insure that all spark plug leads are properly connected at distributor and spark plugs.

SYSTEM CHECKS
ON THE VEHICLE

|

A. ENGINE WILL NOT START. USE
VOLTMETER OR TESTLIGHT.

B. ENGINE RUNS ROUGH.

C. COMPONENT CHECKS USING
OHMMETER.

C-1. Remove cap and coil assembly
by turning four locking latches.

C-2. Inspect cap and coil assembly
and rotor for spark arc-over.

A-5. If sparking occurs trouble is
not ignition distributor.

A-8. Check fuel system and spark
plugs and secondary wiring.
Check timing (distributor
shifted).

LA-7. Proceed to Component Checks. }-

C-12. If no defects have been found,
remove connector and two at-
taching screws and replace
module.

A-1. Connect voltmeter from “BAT” B-1. Insure that proper fuel is being
terminal lead on distributor to delivered to carburetor.
round.
grou B-2. Check all hoses for leakage.
A-2. T n ignition switch.
tm on ignition swi B-3. Visually inspect and listen for
A-3. If voltage is zero, repair open sparks jumping to ground.
ircuit b en “BAT” termi- .
nal and batten, T term B-4. Check initial timing (distributor
Ak It shifted).
-4, reading is Battery voltage, .
twist spa,gk plug boot%o ,oosgn. B-5. Chepk centrifugal advance on
Lemove I(-I:(ad, in?ert extension, engine.
old spark plug lead with insu- _ ;
lating pliers so extension is Y ” B-6. Twist bopts to Ioosen,hremofve
away from dry area of engine 32;’]’3""(3?;2‘9:_3"?0':;‘7'( a°'
block while cranking engine or § _prop: gap,
fouling, cracked insulators, in-
remove one spark plug lead. side and out, efc. Check sec-
Install any good spark piug ndary wiring :
with proper gap in lead and ondary 9-
lay on engine block while
cranking engine.
B-7. If no defects are found foliow

procedure under Component
Checks.

C-3. Check primary coil. Connect
ohmmeter, Step 1, Figure 14.
Use low scale. Reading should
be zero. If not, replace coil.

C-4. Check secondary of coil. Con-
nect ohmmeter, Step 2, Figure
14. Use high scale. Reading
should be high but not infinite.

C-5. If reading is infinite, check cap :
and carbon button for arced or 4
burned condition. If necessary,
replace cap. If cap and rotor
button do not appear defec-
tive, replace ignition coil.

C-6. In Step 3, Figure 14, check that
primary and secondary are not
shorted together. Refer to Fig-
ure 25. Reading should be
infinite.

C-7. Connect test stand vacuum
source to vacuum unit.

C-8. If vacuum unit is inoperative,
replace.

C-11. Remove unit from engine, re-

move rotor and shaft assembly
from housing and remove thin
*C’* washer to replace pick-up
coil (refer to distributor com-
ponent repair).

agg

C-9. Check pick-up coil for broken
wire or open. Connect ochm-
meter, Step 1, Figure 15. Use
middle scale. if ohmmeter
reads less than 500 ohms or
more than 1500 ohms (while
flexing leads) replace pick-up
coil. (C-11 below).

C-10. If Step 1 is ok, check pick-up
coil for ground with ohmmeter,
Step 2, Figure 15. Use high
scale. If reading is not infinite
(no deflection on meter) re-
place coil. (C-11 below).

Figure 23——Diagnosing High Energy Ignition System
Without Use of Module Tester J-24642
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HIGH ENERGY IGNITION DIA

GNOSIS WITH OSCILLOSCOPE

R

IGN. COIL 10 ROTOR

IGN. SWITCH

PICK-UP COIL

PRI. SEC.
PINK
I
BROWN
P

TACH. CONNECTION

ELECTRONIC MODULE

BL_A]IiK

SIMPLIFIED MODULE SCHEMATIC

IGN. COIL
—— T0 ROTOR
IGN. SWITCH
PRI. SEC.
ELECTRONIC MODULE
PICK-UP COIL =
||
Tach. Connection
@ 1
T
R4 ®R2 TR1
< TR3
-
Y
7 1

OSCILLOSCOPE INSTRUCTIONS

FIRING LINE

Dwell mode - TRI - ON; TR2 - OFF; TR3 - ON. Signal at Pick-up Coil turns TR3 OFF. charges C1 and turns on TR4,
This results in Firing Mode: TR1 - OFF; TR2 - ON, and TR3 - OFF. The reduced primary current induces a high
voltage in the secondary windings firing the spark plug.

TR4 stays on until C1 is discharged. When C1 is discharged TR3 turns on returning to Dwell Mode. At higher

engine speeds. C1 charges less and less. resuiting in reduced firing times. and thus fonger Dwell periods.
This is how the Dwel! Zone expands. C2 is capacitor in distributor for radio suppression.

IDLE 2200 RPM
—J TYPICAL SCOPE PATTERNS
—_— J . (SEE YOUR EQUIPMENT MFG. FOR ACTUAL PATTERNS)
/ ONE PERIOD ]
/ (- r—— DWELL do% ——1
/ 1 H SECONDARY VOLTAGE PATTERNS
W N 1t is normat if dwell time varies from
VOLTAGE RIPPLE cylinder to cylinder. A 40% to 60%
A 8 Bl c A 8 c variation is shown, it could be more or
ONE PERIOD less. The voltage ripple shown may or
‘ n DWELL 50% : may not be seen, either is normal,
| — — Variation in dwetl time or voltage ripple
|
PATTERN FOR ONE CYLINDER ONLY ! { as shown does NOT indicate a bad module.
Scope {nstructions: e

I, Scope secondary pick-up can not be connected since
center coil terminal is inside distributor.

2. Connect pick-up to #1 spark plug as usuai.

3. Connect primary pick-up to "Tach' terminat of
distributor.

This will display primary pattern in parade only.
(NOTE: A special adapter placed on
top of the coil-cap assembly may be
used with some scopes to view the
Secondary pattern. The output voltage will
read low with the adapter; this is normal.)

Scope pattern

A. Spark Zone - spark plug arcing

B. Coil - Condenser Zone

Bl. Firing Zone - no plug arc

C. Dwell Zone - module on,
current through coii primary

\
VOLTAGE RIPPLE

\ ONE PERIOD —
H DWELL 60%

(It——

T~
VOLTAGE RIPPLE

A-7144
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HIGH ENERGY IGNITION DIAGNOSIS WITH OSCILLOSCOPE

['ENGINE RUNS, BUT RUNS ROUGH |

INSURE THAT PROPER FUEL

1S BEING DELIVERED TO ENGINE.
ENGINE ROUGH CHECK ALL VACUUM HOSES FOR
AT IDLE ONLY LEAKS.

Scope pattern will be Primary
Check Dwell Zone,
all cylinders.

Parade only. Pattern is very
DWELL ZONE MISSING
ON SOME CYLINDERS

similar to conventionat ignition.
Check Pick-up Coil

Figure A

IMPORTANT

See chart titied DISTRIBUTOR
{H.E 1.). Scope pattern
information for pictures of
[good patterns.

ENGINE ROUGH AT
ENGINE ROUGH AT PART THROTTLE AND
ALL SPEEDS  MIGHER SPEEDS, OK
ok AT |DLE AND OFF-
IDLE.

DWELL ZONE
PRESENT
Problem is not ignition.

Check:
1. vacuum hoses for leaks PICK-UP COIL PICK-UP COIL
2. carburetor mounting 0K NOT OK
bolts (10 ft. Ib.) Check Dwell Zone at

3. idle speed and timing. (Replace Module Replace Pick-up Coil dle. increase engine speed
to about 2200 RPM.
Dwell Zone should expand .

DWELL ZONE DOES
NOT EXPAND

DWELL ZONE

EXPANDS

DETACH P
LEADS FROM Check firing lines. There

MODULE FIGURE A should be one for each Replace Module I
‘ cylinder, should all be

about same height.

RN Use middie scate. — 1
) SOME FIRING
Step 1 - houl
a1 AL FIRING ALLFIRING LINES, LOW, HIGH
Step 2 - reating should LINES NORMAL LINES LOW. OR MISS ING
be 650-850 ohms Check distributor cap and rotor Check affected spark plugs
Check spark zone for and ignition coil for arc-over. and plug leads. Repair or
duration and droop. Repair or replace as required. replace as required.
. B | } |
Q SPARK ZONE NORMAL SPARK ZONE SPARK ZONE SHORT
ALL CYLINDERS SHORT OR DROOPS OR DROOPS ON SOME
2 ALL CYLINDERS ‘ CYLINDERS
I — 1
Check distributor cap, rotor, Check affected spark plug teads
and coil connections for high for high resistance, Check spark
resistance. Repair or replace plugs. Repair or replace as
3s required. reguired.

FIGURE 8

Check coit - condenser
2zone for wiggles

Step 1 - Reading should be
zero, or nearly zero.

COIL - CONDENSER
ZONE NORMAL

Check Pick-up Coil,
Figure A.

Step 2 - Use high scale.
Connect ohmmeter

COIL - CONDENSER

ZONE NOT NORMAL
Check ignition
coil, Figure B

both ways. Replace

coit ONLY IF BOTH

READINGS ARE Pick-up Coil Pick-up Coil IGNITION COIL IGNITION COIL
INFINITE. oK Not 0K 0K NOT 0K :
Replace capaciloj [ Replace ignition ‘

Replace module ] [RENECE Pick-up CoilJ En distributor . coil.

A-7145

Figure 25-—High Energy Ignition Diagnosijs
With Oscilliscope e
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HElI SYSTEM SERVICE

SERVICING PRECAUTIONS

NOTE: For HEI systems, engine diagnostic
analyzers using oscilliscopes will require a
special adapter and distributor machines will
also require modifications. Major manu-
facturers of such equipment have instruc-
tions on how such modificatoins can be
performed on their equipment.

The HEI system is capable of producing up
to 35,000 volts as compared to 25,000 volts
with conventional systems. Use care when
working with these higher voltages to avoid
contact with high voltage points such as spark
plug leads.

Care should be taken when connecting tim-
ing light or other pick-up equipment. Use
proper adapters. Do _not force contacts be-
tween the boot and secondary wiring and do
not puncture the silicone jackets (the high
voltage available will cause arcing from the
puncture point to ground).

If secondary wiring is punctured or burned,
it must be replaced to prevent misfiring. If
boots and nipples on the spark plug wires are
damaged, the arc will also go to ground,
causing misfiring.

Care should be used when connecting bat-
tery or in jump starting with the battery.
Reversing the connections or polarity could
cause damage to electronic module.

Also do not operate the engine with one or
more spark plugs wires disconnected. (lo do
S0 may cause arcing to occur in the distributor
cap and cause carbon tracking.)

Do not ground the tachometer connection.
This could cause damage to the electronic
module. (Make certain that tachometer is
designed for HEI operation.)

When making compression checks, the igni-
tion switch connector should be disconnected
from the HEI distributor.

" ELECTRONIC MODULE

The electronic module is serviced by com-
plete replacement only. When replacing the
module, small "dabs" of special silicone grease
MUST be applied to the flat portion of the
module which will rest on the metal mounting

surface. If this grease is not applied the
module will not cool properly, which can cause
the module to malfunction. A tube of this
special silicone grease is supplied with each
replacement module. Make certain the re-
placement module is the correct part number.

CAUTION: When connecting battery,
as in jump starting, reversing connec-
tions or polarity can result in damage to
the electronic module.

POLE PIECE AND PLATE ASSEMBLY

The pole piece and plate assembly (often
referred to as the pick-up coil assembly) is
also serviced by complete replacement only.
Make certain the replacement assembly is the
correct part number. Production vehicles
contain pick-up coils with leads that terminate
in a yellow connector body that attaches to
the module. The pole piece and plate assembly
should not be unnecessarily disassembled as
the polarity of the assembly could be changed
and affect proper operation of the vehicle.

_SPARK PLUG WIRES

HEI system spark plug wires are soft and
very pliable, so that scuffing and cutting is
easier than on standard black wires. When
servicing“the HEI system, do not mishandle
these cables.

Use care when removing spark plug wire
boots from spark plugs. The silicone spark
plug wire boots seal more tightly to the spark
plugs than ordinary boots. Twist the boot
about 1/2 turn in each direction before re-
moving, and pull on the boot only to remove
the wire.

It is extremely important when replacing
plug wires to route the wires correctly and
through the proper retainers. Failure to route
the wires properly can lead to radio ignition
noise and crossfiring of the plugs, or shorting
of the leads to ground.

If it is necessary to remove an individual
wire from thé wiring harness assembly, hold
grommet of wire down and press retainer tab
out of wire holder. To reinstall, lightly
lubricate tab end of spark plug wire with
silicone. Rotate wire until seated in holder.
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COMPONENT REPLACEMENT

DISTRIBUTOR REPLACEMENT

REMOVAL

1. Disconnect wiring harness connectors at
distributor cap terminals.

2. Remove distributor cap from housing by
releasing four cap retaining latches. Position
cap out of way.

NOTE: Be careful not to damage latches.
Position screwdriver at top of latch and
turn.

3. Disconnect vacuum advance hose from
vacuum advance mechanism.

4. Scribe a mark on engine in line with
direction the rotor points. Note and mark
position of distributor housing in relation to
engine.

NOTE: To insure correct timing of the
distributor, the distributor must be installed
with the rotor correctly positioned.

5. Remove distributor
hold-down clamp.

6. Slowly lift distributor from engine and
mark position rotor points as teeth on distribu-
tor disengage from teeth on camshaft.

clamp screw and

INSTALLATION L

1. Push the distributor down into paosition in
the engine block.

2. Install distributor hold-down clamp and
tighten clamp screw snugly.

3. Move distributor housing to approximate
position relative to engine as noted during
removal.

4, Position distributor cap to housing with
tab in base of cap aligned with notch in
housing; secure cap with four latches.

‘5. Connect wiring harness connector to
terminals on side of distributor cap. Connect-
or will fit only one way. Connect battery
ground cable.

6. Adjust ignition timing to Specifications
as described earlier in this section. Tighten
hold-down clamp screw securely.

Installation—Engine Disturbed

NOTE: To insure correct timing of the
distributor, the distributor must be installed
with the rotor correctly positioned.

If the engine was accidentally cranked after
the distributor was removed, the following
procedure can be used for installing the distri-
butor.

1. Remove No. 1 spark plug. ,

2. Disconnect feed wire connector at the
"BAT" terminal from distributor to prevent
engine from starting.

3. Place finger over No. 1 spark plug hole
and crank engine slowly until compressor is
felt.

4. Align timing mark on crankshaft pulley
to "O" on engine timing indicator.

5. Turn rotor to point between No. 1 and
No. 8 spark plug towers on distributor.

6. Install distributor and connect feed wire.

7. Install distributor cap and spark plug
wires.

8. Check engine timing.

DISTRIBUTOR DISASSEMBLY

Following is the complete distributor
disassembly of which part or all can be used as
required.

1. Remove distributor from engine as de-
scribed above. ‘

2. Remove rotor (figure 26) from distri-
butor shaft bv removing two screws.

RADIO FREQUENCY
~“ SUPPRESSION DOTS

Figure 26—HEI Rotor

e T
AT %
ok i B
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VACUUM UNIT
ATTACHING SCREWS

~ RETAINER

PICKUP
con
== | ] ' L~ LEADS

ATTACHING
SCREW

MODULE
CONNECTOR

Figure 27—Top View of Distributor
Housing With Shaft Removed

3. Before removing gear from distributor
shaft, scratch a mark on gear and shaft for
correct reassembly. If gear is assembled 180
from original position, the timing will be
changed one half tooth.

4. Using a small drift, drive out roll pin
retaining gear to shaft.

CAUTION: Distributor gear should be sup-
ported in such a way that no damage will
occur to the distributor shaft while remov-
ing pin.

5. Remove driven gear. Some distributors
may have washers between gear and distribu-
tor housing, or on the housing itself. Remove
and replace washers as required.

6. Check role pin hole on shaft for burrs.
Remove shaft and weight assembly from hous-
ing (figure 27).

7. If npecessary, remove two advance
springs, weight retainer, and advance weights.

8. Remove module attaching screws and

. module from housing. Disconnect wiring leads
from module where connector may be removed
from "B" and "C" terminals. Remove wires
from "W" and "G" module terminals.

NOTE: - Do not wipe lubricant from module
or distributor unless replacing module.
Special lubricant is provided with new mod-
ules.

9. '‘Remove retainer from upper end of
distributor housing.

10. Remove pole piece and plate assembly
from housing. Do not remove three securing
screws (figure 28).

RETAINER &

POLE PIECE AND
PLATE ASSEMBLY

VACUUM ADVANCE

A-4765

Figure 28—Pole Piece and Plate Assembly

NOTE: Pole piece and plate assembly is
serviced as an assembly. It should not be
unnecessarily disassembled as the polarity of
the assembly could be changed and effect
proper operation of the vehicle.

11. Remove capacitor attaching screw and
disconnect wiring lead. Remove capacitor and
bracket from housing.

12. Remove wiring harness connector from
distributor.

13. Remove felt washer and plastic seal.

NOTE: No attempt should be made to
secure the shaft bushings in the housing.

14. Inspect and replace parts as required.

DISTRIBUTOR ASSEMBLY

1. Repack lube cavity in housing with Delco
Distributor lubricant or equivalent.

2. Replace plastic seal and felt washer.

3. Reinstall wiring harness assembly with
grommet in distributor housing notch. Engage
plastic wiring insulator to housing.

4. Attach lead wire from wiring harness to
capacitator, if disassembled. Install capacita-
tor and bracket securing ground wire from
wiring harness with capacitator attaching
screw.

5. Install
screws.

module with two attaching




ENGINE ELECTRICAL 6Y- 31

GROUND
T T T T T
L SPARK
PLUG C-
B+
-SECONDARY PRIMARY
A-6149

Figure 29—Ignition Coil Schematic

NOTE: Apply a layer of special silicone
lubricant . between module and housing to
improve heat transfer. Lubricant is included
with new modules. If installing a new
module, be sure part number is correct for
this particular distributor.

6. Install vacuum advance unit, pin side up,
with two attaching screws.

7. Position pole piece and plate assembly
with arm over pin of vacuum advance unit.

NOTE: If arm of pole piece and plate
assembly is not properly installed on pin of
vacuum adavance unit, the arm can float
and cause timing to vary. If installing a new
pole piece and plate assembly, be sure part
number is correct for this particular distri-
butor.

8. Install retainer to secure position of pole
piece and plate assembly.

9. Install connector to "B" and "C" termin-
als on module with tab on top. Connect green
wire to "G" terminal and white wire to "W"
terminal.

10. Install distributor shaft and rotate to
check for even clearance all around between
teeth on pick-up coil of pole piece and plate
assembly and teeth on distributor shaft.

NOTE: If necessary to adjust for proper
clearance, loosen three screws on pole piece
and plate assembly. Move pole piece teeth
to provide even clearance. Tighten three
screws (figure 28).

11.Install washers between gear and hous-
ing, if distributor is so equipped. Slide gear
_onto shaft in same position as marked when
removed.

12, Install roll pin into gear and shaft.

GROUND BLACK }

¥
13

L i scld

YELLOW TACHOMETER

Figure 30—Ignition Coil

NOTE: To prevent damage to the perma-
nent magnet in the pole piece and plate
assembly, suport the driven gear when in-
stalling the roll pin.

13.If removed, carefully reassemble ad-

vance weights and springs on advance weight
plate.

14. Position rotor to advance weight plate

and tighten retaining screws.

RUBBER SEAL
-
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15. Position cap on housing making sure cap
is properly seated (notch in housing matches
tab in cap). Engage four locking latches.

IGNITION COIL REPLACEMENT

REMOVAL (REFER TO FIGURES 29 AND 30)

1. Disconnect battery ground cable from
atutomotive battery.

2. Disconnect spark plug wire holder from
distributor cap terminals; disconnect igni-
tion/tachometer wiring harness connector
from ignition coil terminal connector.

NOTE: Use care not to damage igni-

tion/tachometer wiring harness connector

latches.

3. Remove three screws securing coil cover
to distributor cap.

4. Remove four screws securing ignition
coil to distributor cap, and remove two ground
wires.

5. Disengage yellow and red coil wire ter-
minals by pushing coil leads from underside of

connector, and remove ignition coil from
distributor cap.
NOTE: The yellow and red wires are both

primary. The two black wires are ground for
secondary. The primary and secondary coil

windings are isolated, as shown in figure
29,

6. Check condition of seal and resistor
brush (spring and button). (Refer to figure 8).

NOTE: Do not wipe silicone lubricant from
seal.

INSTALLATION (REFER TO FIGURES 30 AND
31)

1. Position resistor brush
button) and seal in distributor cap.

(spring and

NOTE: Make sure seal is coated with
silicone lubricant and properly positioned in
place.

2. Position coil into distributor cap with
terminals over connector at side of cap.

NOTE: If replacing ignition coil, be sure
part number is correct.

3. Push coil lead wires into connector on
side of cap (figure 30). _
4.Install two ground wires and four coil at-
taching screws.

5. Install coil cover onto distributor cap
with attaching screws.

6. Position distributor cap on housing, mak-
ing sure cap is seated properly, and engage
four locking latches.

7. Connect ignition/tachometer wiring har-
ness connector at ignition coil terminal; con-
nect spark plug wire holder at distributor cap
terminal.

ELECTRONIC MODULE REPLACEMENT

REMOVAL

1. Disconnect ignition/tachometer wiring
harness connector at ignition coil terminal
connector.

2. Disconnect spark plug wire holder from
distributor cap terminals.

3. After releasing four lock latches, remove
distributor cap and position out of way.

4. Remove rotor from distributor shaft by
loosening two screws.

5. Remove two module attaching screws
and lift module from housing. Disconnect
wiring leads from module where connector
attaches to module "B" and "C" terminals, and
remove two leads from "W" and "G" module
terminals.

NOTE: Do not wipe lubricant ffom module

or distributor housing unless replacing the

module. A tube of special silicone grease is
supplied with each replacement module.

When installing module, be sure module has

"dabs" of silicone grease on back of module

where module rests on metal mounting

surface. If not applied, the module will not
cool properly, which can cause the module
to malfunction.

INSTALLATION

1. Install module with two attaching screws

2. Install connector to "B" and "C" termin-
als on module with tab on top and connect
green wire to "G" terminal and white wire to
"W" terminal.

3. Install rotor to advance weight plate and
tighten retaining screws.

4. Position distributor cap to housing with
tab in base of cap aligned with notch in
housing, and secure with four latches.

5. Connect wiring harness connector to
terminals on side of distributor cap.

VACUUM ADVANCE UNIT REPLACEMENT

REMOVAL

1. Remove distributor cap and rotor.

2, Remove two vacuum advance attaching
screws.

3. Turn pick-up coil clockwise and push rod
end of the vacuum advance down so that it will
disengage and clear the pick-up coil plate.

INSTALLATION
To install, reverse removal procedure.
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HIGH ENERGY IGNITION SYSTEM SPECIFICATIONS—
455 CUBIC INCH ENGINE (1977)

DISTRIBUTOR

Make « &« ¢« ¢ v v 6 6 4 v e e e e
Model No.

Rotation (Viewed at Rotor) e e e e e e

Dwell . . . . . e e e e e e e
Centrifugal Advance*
Start Distributor
(Degrees) . . . . .
RPM .
Intermediate DlStI‘lbUtOI‘
(Degrees) . « v ¢ v v v v o 4w ..
RPM . . . .. e e e e . .
Maximum DlStI‘lbUtOI‘
(Degrees) v v v v v v v o v 0 0 o .
RPM . . . v ¢ v v v et e e e .

* e . - . . . . e o

FiringOrder . . . . . . « ¢ ¢ o o o o o &

(*) Set with Vacuum Disconnected

.....

FEDERAL

. Delco-Remy

. 1112893
Clockwise
Electronic

. 0
900

. 9
. 2000

. 16
. 3400

. 1-8-4-3-6-5-7-2

IGNITION TIMING*
Idle Speed (RPM)
(Transmission in "PARK")
Distributor Setting .
*With Distributor Vacuum
Ports on Carburetor Plugged

ooooooo

.....

DISTRIBUTOR VACUUM CONTROL
Model No.

Inches of Mercury to Start Advance .« . .
Inches of Mercury for Maximum Advance.

Maximum Advance
(Engine Degrees)* . e e .
*Plus or Minus One Degree

. 1973523
. 8-10
. 19-20

SPARK PLUGS
Make « ¢« ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o o o o
TYPE v v 6 6 v 4t e e e e e e e e

SIZE e v ¢« ¢t e e e e e e e e e e e e

PointGap . . . . . . . . .

Torque (Ft.Lbs.) . . . + . . . . « ¢« . .

Hex Size. . . .
Distributor Clamp to Block Bolt (Ft Lbs )

¢« o

oooooooo

ooooooo

ooooo

-----
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HIGH ENERGY IGNITION SYSTEM SPECIFICATIONS
—403 CUBIC INCH ENGINE (1977 AND 1978)

DISTRIBUTOR

Make. « « ¢« ¢« ¢ ¢« ¢« ¢« . .
ModelNo.. . . . . . . . .
Rotation
(Viewed at Rotor) . . .
Dwell . . . ... .. ..
Centrifugal Advance %
Start Distributor—
(Degrees) . . . . . . .

RPM . . .. ... . .
Intermediate Distributor
(Degrees) . . . . . . .

RPM . . ... ...

Maximum Distributor
(Degrees) . . . . . . .
RPM. . . .. .. ..

riringOrder. . . . . . . . .

(*) Set with Vacuum

disconnected

IGNITION TIMING *
Idle Speed (RPM)
(Transmission in "PARK")
Distributor Setting. . . . .
*With Distributor Vacuum
Ports on Carburetor
Plugged.

DISTRIBUTOR VACUUM
CONTROL
ModelNo.. . . . . . . . . .
Inches of Mercury to
Start Advance . . . . .
Inches of Mercury for
Maximum Advance . . .
Maximum Advance
(Engine Degrees)* ..
*Plus or Minus one Degree.
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Make. . . . . .
Type . . « .« . .
Size . . . . ..
Point Gap. . . .
Torque (Ft. Lbs.). . . . .
HexSize . . . . « . . « ..
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Block Bolt (Ft. Lbs.). . .
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FEDERAL

Delco-Remy
1103267

Clockwise
Electronic

0
1100

9
2000

16
3400
1-8-4-3-6-5-7-2

0110[]
127 BDTC

1973609
4-5

7-8

80

AC
R46SZ
14MM

060"
25
13/16

17

CALIFORNIA

Delco-Remy
1103309

Clockwise
Electronic
0
2200

11
2600

16
3400
1-8-4-3-6-5-7-2

02000
127 BDTC

1973634
11
14

10°

AC
R46SX
14MM

.080"
25
13/16

17
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SECTION 8

FUEL TANK AND EXHAUST

The information described in Maintenance Manual X-7525 under the heading FUEL
TANK AND EXHAUST (SEC. 8) is applicable to models covered by this supplement
with the exception of the following:

Evaporation Control System (E.C.S.)

(1978 California Vehicles Only)
Description .
Diagnosis of ECS
On-Vehicle Service.

PORTED (r
VACUUM \C
SIBNAL N
CANISTER
PURGE

‘"VACUUM
SIGNAL

CONTENTS
Sec. Page
.............. 8-1 ‘
.................. 8-2
.................. 8-2
.................. 8-4

EVAPORATION CONTROL SYSTEM (ECS)
(1978 CALIFORNIA VEHICLES ONLY)

CARBURETOR BOWL VENT

TUBE (INTERNAL)

BOWL VENT

= PCV VACUUM
DIST. VACUUM

RETARD SIGNAL

PCV VALVE

\‘f

FOR BOWL
VENT

PURGE VALV

BOWL VENT
VALVE

= I
=/

CANISTER PURGE (MANIFOLD VACUUM)

=

LIQUID VAPOR SEPARATOR

——

m)

PRESSURE/VACUUM RELIEF CAP

e

PRIMARY CANISTER

]

PURGE
VALVE

AUXILIARY CANISTER

FUEL TANKS A-7628

Figure l—Evaporation Cofftxol System (ECS) Schematic
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DESCRIPTION

The ECS system used on 1978 California
vehicles (figure 1) designed to limit the dis-
charge of gasoline vapors into the atmosphere.
The following features are incorporated into
the system. Special fuel tanks, filler cap,
liquid-vapor separator, hoses, carbor canisters
(figures 2 and 3) and carburetor modifications
are included in the system. Vapors generated
by the evaporation of fuel in the fuel tanks and

carburetor float bowl are now stored in the
carbon canisters. During periods of engine
operation, the fuel vapors are fed into the
engine for consumption. The amount of vapor
drawn into the engine from the carbon cani-
sters is too small to have any effect on fuel
economy or engine operation.

NOTE: The vacuum hose routings for 1978
California emission systems is shown in
figure 4.

PROBLEM

EVIDENCE OF
FUEL LOSS

OR FUEL VAPOR
ODOR

DIAGNOSIS OF ECS

POSSIBLE CAUSE

CORRECTION

A) From Area Fuel 1. Leaking or plugged fuel or EVAP 1. Repair or replace hoses as
Tank Or Fuel Cap hoses., necessary.
Perform Pressure 2. Leaking fuel cap. 2. Repair or replace cap as necessary.
Check To Deter- 3. Leaking fuel filler neck or hoses. 3. Repair or replace as necessary.
mine Possible 4. Fuel filler neck gasket surface 4. Repair or replace as necessary.
Causes nicked, burred or dented.
5. Leaking sending unit(s) or gasket. 5. Repair or replace as necessary.
6. Leaking fuel tank switching 6. Replace solenoid valve.
solenoid valve.
7. Inoperative fuel tank switch. 7. Replace switch.
B) From Engine 1. Liquid fuel leaking from fuel 1. Tighten fuel lines, repair or
Compartment - : lines, fuel pump or carburetor. replace fuel pump or carburetor
Perform Pressure as necessary.
Check To Deter- 2. Cracked or damaged canisters. 2. Repair or replace canisters as
mine Possible ‘ necessary.
Causes 3. Inoperative bowl vent valve (see 3. Repair or replace hoses. Replace
Bowl Vent Check Procedures). canister.
4. Inoperative purge valve (see 4. Repair or replace hoses. Replace
Purge Valve Check Procedures). canister. :
>. Disconnected, misrouted, kinked, 5. Check for proper connections,
deteriorated or damaged vapor and check routing as well as
hoses or control hoses. condition. Correct as necessary.
6. Bowl vent hose misrouted. 6. Reroute hose without low spots.
7. Air cleaner or air cleaner gasket 7. Reinstall air cleaner and/or
improperly seated. replace gasket.
POOR IDLE L. Inoperative purge valve (see Purge 1. Replace or repair hoses. Replace
OR DRIVEABILITY Valve Check Procedures). canister.
SLUGGISH 2. Inoperative bowl vent valve (see 2. Repair or replace hoses. Replace
Bowl Vent Check Procedures). canister.
3. Disconnected or misrouted vapor 3. Check for proper connection and
or vacuum control hoses. routing. Correct as necessary.
COLLAPSED FUEL 1. Plugged or pinched vapor pipe or 1. Check all lines from tank to
TANK (LLOSS hoses and defective fuel tank cap. canister and replace cap.
OF TANK 2. Canister filter plugged and defec- 2. Replace filter in canister and
tive fuel tank cap. cap.

CAPACITY)



TO PORTED VACUUM

VAPOR TO
VACUUM LINE

AHIHEIHEHOUIIN G DT HGIDUBIBIE ST

LIV S0 iR

AIR UNDER VACUUM

J.rp:mul-."..'-‘

e

Ui

AIR UNDER VACUUM

A-7623

Figure 2—Primary Canister Figure 3—Auxiliary Canister

AUXILIARY CANISTER PRIMARY CANISTER

LOW TEMPERATURE
DISTRIBUTOR THERMAL

VACUUM SWITCH

Y IL O

TO FUEL TANKS

CHECK VALVE

SOLENOID VALVE

DISTRIBUTOR

HIGH TEMPERATURE
DISTRIBUTOR THERMAL
VACUUM SWITCH

A-7621

Figure 4—Emission Control Vacuum Hose Schematic
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ON-VEHICLE SERVICE

PRESSURE CHECKING ECS
1. Stabilize vehicle by operating until
warmed up.
2. Remove tank line at canister and observe
for liquid in the line.
3. Apply 15" HZO pressure to the fuel vapor
line.
a. Observe for excessive loss of pressure.
b. If negligible pressure loss occurs ob-
serve for fuel vapor smell or fuel loss at points
listed in Diagnostics under Possible Cause.
c. Remove fuel filler cap and observe for
pressure in tank(s).
4. Remove fuel filler cap and blow on vent
line to check for obstructions.

CHECKING CARBURETOR BOWL
VENT VALVE

1. Remove the bowl vent vapor hose from
the carburetor.

2. Check the open condition of the valve by
placing this hose against the mouth and blow-
ing. There should only be a light resistance to
flow.

3. If a high resistance or plugged system is
found, check for a plugged or restricted hose.
Hose may be cleared with compressed air. If
the hose is clear, remove the canister filter.
If the restriction persists, replace the canister.

4. A simple check of the valve closed
condition can be obtained with the same

procedure as in Step 2, but with the engine
operating at operating temperature. Manifold
vacuum will be applied to the valve through
the control line. The bowl vent line should
exhibit a plugged condition.

5. If the valve is not closed, remove the
control vacuum line and check for vacuum. If
no vacuum is present, check hose for restric-
tion or vacuum leak. Repair or replace as
required. If vacuum is present, replace cani-
ster.

CHECKING CANISTER PURGE VALVE

1. Remove purge valve control vacuum line.
Check for a vacuum signal with engine opera-
ting above idle (1500 RPM).

2. Apply an external vacuum source to the
purge valve control diaphragm. A good valve
will hold vacuum.

3. If the valve will not hold vacuum, re-
place canister.

4. If valve holds vacuum, remove purge line
and check for vacuum. If no vacuum, check
PCV hoses and system. Repair or replace as
necessary. If there is vacuum, blow into
canister purge valve. If restriction persists,
replace canister.

COMPONENT REPLACEMENT

Component replacement procedures are the
same as described under "Evaporation Control
System" in FUEL TANK AND EXHAUST (SEC.
8) of maintenance manual X-7525.




STEERING 9- 1

SECTION 9
STEERING '

The following "Caution" applies to one or more steps in the assembly procedure of
components in this portion of the manual as indicated at appropriate locations by
the terminology: See "Caution" on page one of this section.

CAUTION: THIS FASTENER IS AN IMPORTANT ATTACHING PART IN THAT IT COULD AFFECT THE
PERFORMANCE OF VITAL COMPONENTS AND SYSTEMS, AND/OR COULD RESULT IN MAJOR REPAIR
EXPENSE. IT MUST BE REPLACED WITH ONE OF THE SAME PART NUMBER OR WITH AN EQUIVALENT
PART IF REPLACEMENT BECOMES NECESSARY. DO NOT USE A REPLACEMENT PART OF LESSER
QUALITY OR SUBSTITUTE DESIGN. TORQUE VALUES MUST BE USED AS SPECIFIED DURING REASSEM-
BLY TO ASSURE PROPER RETENTION OF THIS PART.

The information described in Maintenance Manual X-7525 under the heading
STEERING (SEC. 9) is applicable to models covered by this supplement with the
exception of the following:

CONTENTS
Subject Sec. Page

Steering System Diagnosis. . . « « + ¢ ¢ 4 v e 4 e e e e e e . W
Steering Linkage. . « « & ¢ 4 4 4t i ittt e e e e e e e e
Power SteeringPump. . « ¢ ¢ ¢« ¢ ¢ v v 4 4 b e e e e e e e oo .
Removal . & & ¢ ¢ 0 v i i et et e e e e e e e e e e e
CInstallation & . . . . 0 0 0 0 e e e e e e e e e
Steering Column. . . . . . . .
General Information and Operatlon
Lower Steering Shaft. . . . . . .
Removal . . . . . . . . . ..
Disassembly. . . . .
Assembly . . . . . .
Installation . . . . . .« e e .
Steering Wheel Horn Assembly. o o
Removal
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Specifications . . . . . . .. . . .
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STEERING SYSTEM DIAGNOSIS

Wear, looseness or binding of any of the moving parts of the steering system and
suspension system will affect vehicle alignment. Accurate alignment cannot be
achieved as long as such conditions go uncorrected.

For detailed diagnosis of front suspension and steering system problems (such as
hard steering, poor directional stability, excessive play in system, and other
problems) refer to FRONT SUSPENSION (SEC. 3A) in this supplement.

STEERING LINKAGE

NOTE: Effective with Vehicle Identification Numbers TZE167V101401 (Motor-
home), TZE337V101429 (23' TransMode) and TZE367V101393 (26' TransMode),
Motorhome and TransMode vehicles are equipped with METRIC TIE ROD
CLAMPS. The new torque specification for these clamps is 16-22 Nem (12-16 ft.
Ibs.). Replacement clamps and fasteners must be tightened to proper torque
specification.



9-2 STEERING

Refer to FRONT SUSPENSION (SEC. 3A) of this manual for toe-in adjustment

procedure.

POWER STEERING PUMP

Power steering pump mounting and hose
routing has been revised on vehicles equipped
with 403 cubic inch engines. This revision is
effective with Vehicle Identification Numbers
TZE167V101285 (Motorhome), TZE337V101287
(23' TransMode) and TZE367V101312 (26’
TransMode). Refer to figures 1 and 2 for pump
installation and hose routing.

REMOVAL
(FIGURE 1)

1. Disconnect negative battery cable.

2. Loosen power steering and generator
belts.

3. Disconnect pressure line and return hose
from pump. (Install caps at both pump fittings
to prevent drainage of oil from pump).

4. Remove power steering pump mounting
bolts and nuts.

ADJUSTING LINK

N
& PACER
ADJUSTMENT BOLT \

s
25-30 FT. LBS. DY~
AN
’,
\“
/ \\/
A 2l g
\/5 -
12-16 FT. LBS.
PUMP PULLEY 20-25 FT. LBS.
ASSEMBLY 25-30 FT. LBS.

5. Remove power steering pump with
adjusting link attached.

6. Remove adjusting link from pump.

7. Remove pulley from shaft using puller

tool J-25034 (figure 3).

CAUTION: Do not hammer pulley off
shaft as this will damage pump.

INSTALLATION
(FIGURE 1)

CAUTION: See "Caution" on page one
of this section.

1. Install adjusting link on pump.
2. Install pulley on shaft using Tool J-
25033.

25-30 FT. LBS.

BRACKET

POWER STEERING PUMP

A-7503

Figure 1—Pump Installation
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A-4156

Figure 3—Pulley Removal —Special
Tool J-25034

POWER STEERING LINES 5. Fill reservoir with fluid. Bleed pump by
A7s04 turning pulley backward (counterclockwise as
viewed from front) until air bubbles cease to
Figure 2—Power Steering Pump Hose appear.
Routing
‘ . 6. Install pump belts over pulley.
CAUTION: Do not hammer pulley on,
as this will damage internal pump parts

7. M til belt tight, then
(figure 4). ove pump until belts are tight,

tighten adjusting screws. Do not pry on reser-
voir or pull on filler neck.

3. Install pump assembly on engine and

. _ 8. Adjust belts and bleed system. (Refer
lsgsc.t){re with bolts and nuts (torque to 25-30 ft. to ADJUSTMENTS, Section 9 Maintenance

Manual X-7525).

CAUTION: Correct routing of the 9. Connect battery ground cable.
power steering hoses is very important.
Although sequence of assembly is not
vital, the power steering hoses, when
installed, must not be twisted, kinked or
tightly bent. The hoses should have
sufficient natural curvature in the rout-
ing to absorb movement and hose shor-
tening in operation. They should also be
free of twist under strain. When poor
hose assembly routing exists, hose and
assemblies should not be bent or mutila-
ted by pulling on them. The situation
should be corrected by loosening the
fittings and properly repositioning the
hose assembly before retightening nuts.
All fittings must be held while tighten-
ing or loosening nuts.

A-4151

4. Connect and tighten hose fittings to 30- Figure 4—Pulley Installation—Special
40 ft. lbs. Tool J-25033
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STEERING COLUMN

GENERAL INFORMATION AND
OPERATION

The function-locking steering column in-
cludes important features in addition to the
steering function:

1. The ignition switch and lock are mounted
conveniently on the column.

2. With the column-mounted lock, the igni-
tion, steering and gearshifting operation can
be locked to inhibit theft of the vehicle.

The tilt function-locking columns are de-
signed for ease of entry and driver comfort.
These columns have seven different steering
wheel angle positions.

The tilt mechanism consists of an upper and
lower steering shaft assembly with a universal
joint between them. A support assembly is
held to the mast jacket by a lock plate, and a
steering housing assembly is positioned over
the upper steering shaft and secured to the
support by two pivot pins. Two lock shoes are
pinned to the housing assembly and engage a
pin in the support assembly. When the release
lever is pulled up and the lock shoes disengage
the support pin, the steering wheel is pushed
up by a spring compressed between the support
and housing assemblies.

The operation of the lock is the same as in
other GM vehicles. To start the vehicle, you
insert the key in the lock, turn the unit
clockwise to "start" and let the switch return
to the "on" position. The "off", "lock" and
"accessory" positions are also the same as in
other GM vehicles. When you engage the shift
lever in "park" and lock the ignition, the
steering wheel locks and the gearshift locks.

The function-locking column may be easily
diassembled and reassambled. If the column is
serviced, it is important that only the speci-
fied screws, bolts and nuts be used as design-
ated. Equally as important is corregt torque
of bolts and nuts.

‘When the column is removed, special care
must be taken in handling this assembly. Only
the specified wheel puller should be used.
When the column is removed from the vehicle,
such actions as a sharp blow on the end of the
steering shaft or shift lever, leaning on the
column assembly, or dropping of the assembly
could shear or loosen the plastic fasteners that .
maintain column rigidity. It is, therefore,
important that the removal and installation
and the disassembly and reassembly procedures
be carefully followed when servicing the as-
sembly.

LOWER STEERING SHAFT

(FIGURE 5)

REMOVAL

1. Set front wheels in straight ahead posi-
tion. This can be done by driving the vehicle a
short distance on a flat surface. Block wheels
fore and aft so that vehicle cannot move.

2. Mark relationship between companion
flange and splined slip shaft, and between
splined slip shaft and slip yoke assembly. (See
figure 5.) Also mark relationship between

lower steering shaft yoke end (universal joint).

and steering gear input shaft.

3. Remove clamp bolt and nut attaching
lower steering shaft to steering column.

4. Remove bolt and nut securing lower
steering shaft to steering gear input shaft.

5. Compress splined shaft into steering slip
yoke assembly, and carefully lift lower steer-
ing shaft out of vehicle.

DISASSEMBLY

With lower steering shaft assembly on a
bench, separate the splined shaft from the slip
yoke assembly.

'NOTE: Whenever steering shaft is disassem-

bled, it is mandatory that exposed spline
areas be protected from nicks, scratches,
and contamination until shaft is reas-
sembled.

CONSTANT VELOCITY (CV)
JOINT DISASSEMBLY

1. Remove retainer strap holding dust boot
to CV joint assembly. Slip boot off of CV
joint.

2. Remove locks (lock tab washers) on
companion flange. @ MARK RELATIONSHIP




STEERING 9-5

SPLINED SHAFT COMPONENTS

ALIGNMENT MARKS
(MARK PRIOR TO DISASSEMBLY)

1. Splined shaft 4. "CV" Joint 7. Flange
2. Dust Boot Assembly 8. Screw
3. Retainer Strap 5. Nut 9. Lock Washer

(Not Shown)

6. Cotter Pin

10. Yoke-Universal Joint
A-6166

Figure 5—Lower Steering Shaft—Disasse mbled

BETWEEN COMPANION FLANGE AND
SPLINED SLIP SHAF T (if not already marked).
Then remove 6 bolts attaching flange to CV
joint assembly (figure 5).

3. Remove cotter pin and large nut from
splined shaft, then remove CV joint assembly
from shaft.

NOTE: The CV joint is not to be repaired.
It must be replaced as a new unit only.

YOKE DISASSEMBLY (CROSS-TYPE UNIVER-
SAL JOINT)

1. With steering shaft removed from
vehicle, remove the snap rings from universal
joint bearings. Discard snap rings.

2. Support yoke in arbor press (clamp yoke
end) and drive one side of bearing until
opposite bearing comes out of yoke. Use of
soft drift and hammer may aid in bearing
removal.

3. Turn yoke over and drive out the oppo-
site bearing. Remove the remaining two
bearings the same way. Note position of
grease fitting for reassembly.

4. Remove journal cross.

ASSEMBLY

CV UNIVERSAL JOINT ASSEMBLY
1. Install new CV joint assembly on splined
shaft.

CAUTION: When tightening large nut
to retain CV joint, do not hold splined
shaft in coated area as damage to this
surface may result.

CAUTION: See "CAUTION"
one of this section.

on page

2. Install large nut on shaft. Torque nut.
See Specifications at the end of this section
for torque value. Install - new cotter pin
through holes in shaft. See "NOTE" in Specifi-
cations at the end of this section.

3. Pull dust boot up and into groove on side
of CV joint assembly. Be sure that boot
groove is free of grease prior to assembly of
boot. Install new retainer strap and pull tight
with a force of 40-45 pounds.
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STRIKE TUBE YOKE

EAR IN THIS AREA

Figure 6—Seating the Snap. Rings

NOTE: Before proceeding with step 4, the
cavity between the flange coupling and the
CV joint assembly must be packed with
lubricant. (Use a Lithium-soap base grease
having extreme pressure properties meeting
GM 6031-M, or equivalent.)

4. Install companion flange (align marks
made during disassembly for correct relation-
ship between flange and splined slip shaft) and
install six bolts with lock-tab washers.

5. Torque companion flange bolts. See
Specifications at the end of this section for
torque value. Then, bend up lock tabs against
bolt heads.

YOKE ASSEMBLY
(CROSS-TYPE UNIVERSAL JOINT)

1. Align yoke end and steering slip shaft as
marked during removal. Install journal cross
into yokes with grease fitting in position as
noted during removal.

2. Insert two bearings into one yoke and
insert journal cross into bearing on one side.
Press both bearings in far enough to install
new snap rings. :

NOTE: If difficulty is encountered in
seating snap rings, strike the yoke firmly
with a hammer to aid in seating the snap
rings. This springs the yoke ears slightly
(figure 6).

- 3. Turn shaft one-half turn and install
remaining two bearings and new snap rings into
adjacent yoke.

4. lLubricate universal joint at grease fit-
ting (figure 7), using a Lithium-soap base

POWER STEERING
GEAR

Figure 7—Lower Steering Shaft Grease
Fittings

grease having extreme pressure properties
meeting GM 6031-M, or equivalent.

INSTALLATION

CAUTION: See "CAUTION" on page
1 of this section regarding the fasteners
referred to in step 1 and step 3.

1. Align marks made at removal and as-
semble the lower shaft yoke end (universal
joint) onto the steering gear input shaft.
Install clamp bolt and nut, and torque nut to
Specifications listed at the end of this section.

NOTE: If alignment marks have not been
made, or if new parts are being used, be
certain that steering gear input shaft is in
high point of travel (centered position)
before clamp bolt and nut are installed.

2. Raise lower steering shaft into position
and guide companion 7iange (CV joint end) onto
the steering column.

3. Install steering clamp bolt and nut, and
torque nut to Specifications listed at the end
of this section.
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STEERING WHEEL HORN ASSEMBLY

(FIGURE 8)

REMOVAL
HORN ASSEMBLY

1. To remove horn assembly from steering
wheel, loosen and remove mounting screws (3)
securing horn assembly to shroud.

HORN ELECTRICAL

2. Disconnect horn electrical connection at CONNECTION

center of shroud.

3. Lift off horn assembly.

INSTALLATION

To install, reverse removal procedure.

MOUNTING SCREW S It
(POSITION) o

Figure 8—Horn Assembly

SPECIFICATIONS
LOWER STEERING SHAFT TORQUE
CV Joint Nut *
(CV Joint to Splined Steering Shaft) . . . . . . . . . . . . 20 -30 ft. lbs.
Companion Flange Bolts (6) . . . .« « « « « & ¢ « o o . . . . 8 -12 ft. Ibs.

Shaft Bolt Nut

(Universal Joint to SteeringGear) . . . « « « « « « « . . . 40 -45 ft. lbs.
Steering Clamp Bolt Nut

(Companion Flange to Steering Column). . . . . . . . . . . 40 -45 ft. Ibs.

*NOTE: After reaching minimum torque required, nut must always be
tightened to insert cotter pin. Never back nut off.
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SECTION 10
'WHEELS AND TIRES

The information described in Maintenance Manual

X-7525 under the heading

WHEELS AND TIRES (SEC. 10) is applicable to models covered by this supplement

with the exception of the following:

CONTENTS

Subject

Radial Tires. « « « ¢« « « « « o « &
Tire Replacement . . . . . . . .
Wheel Replacement . . . . « « &
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RADIAL TIRES

Steel-belted bias-ply tires are standard
equipment on 1977 model vehicles. Optional
equipment for 1977 models includes steel-
belted radial tires. Steel-belted radial tires
are standard equipment on all 1978 model
vehicles. (NOTE: Bias-ply nylon tires are also
available as optional equipment on the 1978
TransMode vehicles only.)

Tire size is either 8.75-16.5 LT or 8.75 R-
16.5 LT, load range "D". Cold inflation
pressure rating for bias-belted tires is 60 psi;
radial tires should be inflated to 65 psi. For
continuous high speed operation over 65 mph
(105 km/h), cold inflation pressure should be
increased 10 psi above the recommended cold
inflation pressure.

NOTE: Radial tires may have the appear-
ance of being under-inflated when at recom-
mended cold inflation pressure. Refer to
figure 1 for view of properly inflated radial
tire.

TIRE REPLACEMENT

CAUTION: Do not mix different con-
struction types of tires on the vehicle
such as radial , bias, and bias-belted
tires, because vehicle handling may be
seriously affected.

When replacing radial tires, you should use
size 8.75R-16.5 LT, load range "D". If bias-ply
steel belted tires are used (or bias-ply nylon on
a TransMode) use tire size 8.75-16.5LT, load
range "D". Construction type must be steel-
‘belted radial, bias-ply steel belted or bias-ply

nylon. Use of any other size, load range or
other construction type of tires may seriously
affect load carrying capacity, ride, handling,
speedometer/odometer calibration, vehicle
ground clearance, and tire clearance to the
body and chassis. If replacing only a single
tire, it should be paired on the same axle with
the least worn tire of the vehicle.

WHEEL REPLACEMENT

Wheels must be replaced if they are bent,
heavily rusted, if they leak air or if lug nuts
continually loosen. Do not straighten bent
wheels or use inner tubes in leaking wheels
used with tubeless tires.

When replacing wheels for any reason, the
replacement wheels should be equivalent in
load capacity, inflation pressure capacity, di-
ameter, width, offset and mounting consider-
ation to those originally installed on the
vehicle. Be sure the word "RADIAL" is
stamped on the rim.

PROPERLY INFLATED
BIAS OR
BIAS-BELTED TIRE

A-6192

PROPERLY INFLATED
RADIAL TIRE

Figure 1—Tire Inflation



CHASSIS ELECTRICAL 12-1

SECTION 12
CHASSIS ELECTRICAL

The information described in Maintenance Manual X-7525 under the heading
CHASSIS ELECTRICAL (SEC. 12) is applicable to models covered by this supplement

with the exception of the following:
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INSTRUMENT PANEL

The instrument panel is new in 1977 (see
figures 1 and 2). This new panel includes the
ash tray (formerly mounted to the side trim
panel) and air conditioning ducts mounted in
new locations. However, the major parts of
the instrument panel remain the same, includ-
ing cluster cowl panel (sometimes called "rear
cover"), foam ring panel and cluster bezel,
valence panel, right hand instrument panel,
glove box and glove box reinforcement.

All instruments and gauges are installed in
the instrument cluster as shown in figure 3.

The instrument panel gauges utilize printed
circuits. They are connected to the vehicle
wiring through multiple terminal connectors
which are plugged into the back side of the
gauges. The cluster cowl, cluster bezel and all
instruments and gauges can be serviced in the

‘connections.

vehicle as described in CHASSIS ELECTRICAL
(SEC. 12), Maintenance Manual X-7525.

Illumination and indicator lamps can be
replaced without removing the gauges and are
of a 1/2 turn locking type with printed circuit
Regular maintenance
required on the instrument cluster other than
maintaining clean, tight electrical connections
and replacing defective parts. Foam ring
cluster mounting is shown in figure 4. Valence
panel and ash tray mounting is shown in figure
2. Glove box stop is shown in figure 1.

SPEEDOMETER AND GAUGE

CLUSTER
(Figure 5)

"Face" changes have taken place on the

is not
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INSTRUMENT CLUSTER
COWL PANEL

DASH PANEL

’I“'
(o] ASSEMBLY

A-7511

GLOVE BOX

Figure l—Instrument Panel

speedometer head and gauge cluster. The
speedometer now includes kilometers per hour
as well as miles per hour. However, both
components are serviced in the bezel as
before.

PRINTED CIRCUITS

Tell-tale printed circuit (figure 6) provides
electrical contacts for illumination of various
warning lights. Bulbs used in the tell-tale
panel are listed in Specifications at the end of
this section. Check various tell-tale circuits
as described in CHASSIS ELECTRICAL (SEC.
12), Maintenance Manual X-7525. "Engine
Water" (Low Coolant) tell-tale circuit can be
checked as shown under "Engine Water Indica-
tor" immediately following.

ENGINE WATER INDICATOR

(““LOW COOLANT")
(FIGURE 7)

All vehicles are equipped with a coolant
level warning light, "Engine Water," which
illuminates in the printed circuit tell-tale
panel (see figure 7) when a cooling system_low

e 1]
-

TO i.P. SCREW

ASH TRAY
. ASSEMBLY
VALANCE PANEL INSTRUMENT PANEL

BRACKET * VALANCE N Az

Figure 2—Instrument Panel Valence
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RADIO

BATTERY &
FUEL SWITCH

TELL-TALE
PANEL

WASHER
SWITCH

HEADLIGHT SWITCH '
HEADLIGHT

SWITCH
RETAINING RING

HEADLIGHT SWITCH KNOB

CIBAR LIGHTER HOUSING
INSTRUMENT CLUSTER FOAM RING

HEATER AND A/C CONTROL
CIGAR LIGHTER SOCKET

INSTRUMENT
CLUSTER BEZEL

CIGAR
LIGHTER

\\|

A-8012

Figure 3—Left Hand Instrument Panel Assembly Components

water condition occurs in the radiator of the
vehicle. The indicator maodule is located in the
instrument panel wiring harness beneath the
speedometer connector. If "Engine Water"
indicator system malfunctions, refer to "Cool-
ant Level Indicator Diagnosis Chart", Sec. 12,
Maintenance Manual X-7525. See servicing
details before refilling coolant as discussed in
Sec. 13, RADIATOR AND COOLANT RE-
COVERY SYSTEM, Maintenance Manual X-
7525.

SYSTEM OPERATION (FIGURE 8)

The engine water (low coolant) indicator
system is a D.C. powered, transistorized cir-
cuit utilizing a stainless steel probe to sense

INSTRUMENT PANEL ASSEMBLY FOAM RING PANEL

INSTRUMENT CLUSTER BEZEL ...

Figure 4—Instrument Cluster Assembly
and Bezel

the presence of coolant in the vehicle cooling
system. When coolant level in radiator is
satisfactory, the 16/Yellow wire is grounded
through the radiator probe. When fluid level in
the radiator drops below the probe, probe
resistance increases. If probe resistance is
high enough to trigger the integrated circuit of
the module, a ground path is provided for the
tell-tale panel, turning the "ENGINE WATER"
light on.

"ENGINE WATER" TELL-TALE
CIRCUIT CHECK

1. Remove instrument panel rear cover.
2. Remove tell-tale light panel connector
and remove the tell-tale panel.

Figure 5—Speedometer and Gauge Cluster
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LEGEND -CIRCUIT CONNECTOR
925 [ DOOR
LOWAIR

758 | PARK BRAKE

150L] GROUND (LOW FUEL)
9290 | LOW FUEL

937 | ENGINE WATER

4 FEED (ACC. BUS BAR)
9278 SET LEVEL
927A| TO TRAVEL AUTO
920 | CRUISE

A-7210

Figure 6—Tell Tale Printed Circuit

3. With a continuity light, connect one
probe of test light to "41" of the printed
circuit ("FEED") and the other probe to "937".

If the test light lights, bulb and circuit are
good. If the test light does not light, remove
the "937" bulb and check bulb. If bulb is good,
problem is in the printed circuit board.

L)

NOTE: There is no "low air" warning system
on circuit "900",

ENGINE WATER MODULE
REPLACEMENT

The engine water (low coolant) module is
replaced from the rear of the instrument
panel. The module is taped to the instrument

panel wiring below the speedometer connector
(see "Instrument Panel Wiring" later in this
section for location), and is connected to the
wiring harness through a 5-wire connector.
(See figure 8). ‘

Figure 7—Tell-Tale Panel

TELL-TALE PANEL

LOW COOLANT R
PROBE ENGINE WAT
(RADIATOR)
| 18 BLUE [
16 YELLOW —
g —
18 BRN.
“gﬁ?;‘j:* DBL. WHT. STR. ,.C_
: 18 BLACK —
X
ENGINE WATER
10 AMP. (LOW COOLANT)
MODULE
INSTRUMENT CLUSTER GROUND A7507

Figure 8—Engine Water ("Low Coolant")
System Schematic

1. Remove instrument panel rear cover.
2. Remove tape from module. Remove
module from dash panel.

3. Disconnect electrical connector from
module.

4. Install replacement module in reverse
sequence of removal.

RADIATOR PROBE REPLACEMENT
1. Disconnect lead wire from probe sensor.

2. Unscrew probe sensor from radiator.

3. Install replacement probe sensor in re-
verse sequence of removal. Torque probe
sensor to 25-30 in. lbs.

ENGINE WATER "SYSTEM" CHECK

Disconnect lead wire from sensor probe in
radiator. Turn ignition key to "ON" position.
Check for illumination of "Engine Water" bulb
in tell-tale panel. If bulb does not light, then
problem is in low coolant module or tell-tale
printed circuit board. See tell-tale printed
circuit check procedure of "Coolant Level
Indicator Diagnosis" chart, Sec. 12, Mainten-
ance Manual X-7525.
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FUEL TANK SWITCH CONNECTOR

WIRING

GAUGE CLUSTER CONNECTOR

TELL-TALE CONNECTOR SWITCH ELECTRONIC LOW FUEL
HEATER WIRING LOW COOLANT MODULE

HEATER CONTROL LAMP

CIGAR LIGHTER
CONNECTOR

f V\‘\‘ [
WY

SPEEDOMETER_CONNECTOR

LAMP
SWITCH
CONNECTOR

6,
INSTRUMENT
PANEL WIRING

ANTENNA LEAD IN CABLE
' RADIO CONNECTORS

HEATER SWITCH

[
< g&lsﬂ;g . WASHER SWITCH

HE < CONNECTOR
gzﬂ“@‘&zﬂ"y‘ GROUND \ OPTICAL RIBBON

BATTERY SWITCH CONNECTOR | |GHT SOURCE & LENS
FEED CONNECTOR ATI28

Figure 9—Instrument Panel Wiring, Typical

TO RADIO,

HEATER CONTROL

‘» TO BATTERY SWITCH
"'o AND FUEL SWITCH

TO INSTRUMENT
CLUSTER GAUGES

TO LOW FUEL SWITCH

-,

i 7
TO WINDSHIELD WIPER @ ‘ K
@ - 4 CRUISE CONTROL CONNECTOR
‘\&— >

FIBER OPTIC RIBBON

RIGHT HAND SIDE BODY HARNESS

TO COURTESY LIGHT AND
WARNING BUZZER CONNECTOR

HEATER HARNESS -~ y

TO INSTRUMENT PANEL

STOP LIGHT CONNECTOR

NS DIRECTIONAL SIGNAL CONNECTOR

@ v _—
. IGNITION SWITCH CONNECTOR

TO ELECTRO-LEVELYD ¢
CONTROL SWITCH /

HAZARD SIGNAL FLASHER
LOW COOLANT PROBE CONNECTOR
—

L) il .
l 7 ELECTRO-LEVEL CONNECTOR
REAR AND LN BACK UP LIGHT CONNECTOR
IDENTIFICATION 74 A0y NEUTRAI.\SAFET\Y\
LIGHT CONNECTOR \ﬂk SWITCH CONNECTOR
i\ 0
LS FRONT ROOF HARNESS
REAR SPEAKER &
CONNECTOR
LEVEL CONTROL AIR COMPRESSOR DASH PANEL ASSEMBLY

\ CONNECTOR

DIMMER SWITCH

PARKING BRAKE
CONNECTOR

A-7506

Figure 10—Instrument Panel and Electro-Level Control Harness
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LIVING AREA HARNESS
(MOTORHOME)

DASH PANEL
ASSEMBLY

HEATER HARNESS TO
INSTRUMENT PANEL

LIVING AREA

HARNESS

(TRANSMODE)

SIDE MARKER
LIGHT
RADIATOR ASSEMBLY -
HEADLIGHT
GROUND WIRE A-7207

Figure 11—Dash Panel Wiring
INSTRUMENT PANEL WIRING

figure 10 for dash panel wiring, and figure 11
for instrument panel wiring harness, which

Wiring to the instrument panel has been
revised in models covered by this supplement.
Refer to figure 9 for typical panel wiring and
proper connector locations. Refer also to

STEERING COLUMN
SUPPORT BRACKET

’ k"'o

TURN SIGNAL FLASHER A-6793

CLIP RIVET

Figure 12~—Turn Signal Flasher Mounting

includes Electro-l_evel control switch connec-
tor location.

Note that the turn signal flasher, formerly
mounted with combined turn signal/hazard

Figure 13—Fuse Panel Location
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AIR SUSPENSION CONTROLS
30A CIRCUIT BREAKER

INSTRUMENT LAMPS (SFE-4)

N

WARNING TELL-TALE 10N
LIGHTS (SFE-5)

SIDE MARKER LIGHTS, I.D. &
CLEARANCE LIGHTS, TAIL
LIGHTS, DOME LIGHTS,
LICENSE LIGHTS (SFE-20)

CIGAR-CIGARETTE LIGHTER (SFE-20)

HAZARD WARNING LIGHTS,
STOP LIGHTS (SFE-20)

AUXILIARY BATTERY

HEATER AND AIR CONDITIONER
CONTROLS (AGC-25)

WINDSHIELD WASHER (AGC-!O)]

TURN SIGNAL LIGHTS (SFE-2OTI

| CRUISE CONTROL, BACK-UP
LIGHTS (SFE-20)

SWITCH (AGC-5)

RADIO, TAPE PLAYER {AGC-10) J

TRANSMISSION CONTROL, PARKING
BRAKE LIGHT, GAUGES (AGC-10)

A-7508

Figure 14—Fuse Panel

warning flasher, is now clipped to the steering
column bracket below the instrument panel (at
left side). See figure 12 for turn signal flasher
mounting. The hazard warning flasher remains
clipped to the instrument panel below the
gauge cluster.

A time delay relay used in the automative
air conditioning has been added to the heater
wiring harness. For location of relay, refer to
"Electrical Component Operation" of AIR
CONDITIONING AND HEATING SECTION
(Sec. 1B) of this supplement.

. TIME DELAY RELAY

Figure 15—Motorhome Electrical Component
Mounting Plate

e N -~

FUSE PANEL

The fuse panel location has changed—it is
still mounted on the bulkhead panel behind the
glove box assembly but has moved over slightly
and is now mounted in an upright position (see
figure 13 for location).

*
DIODE ASSEMBLY BLOWER RELAY

Figure 16—TransMode Electrical Com ponent
Mounting Plate

—
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To gain access to the fuse block, open the
glove box door, then release the secondary
cable latch in the back of the glove compart-
ment. Glove box will now come forward,
exposing fuse block. Fuses and circuit
breakers located on this panel are shown in
figure 14.

ELECTRONIC COMPONENT
MOUNTING PLATES

The positon of components mounted to
electrical component mounting plates in
Motorhome and TransMode vehicles has -
changed—refer to figures 15 and 16 for views
of new mounting plates in these vehicles.

RADIO AND TAPE PLAYER—1977 AND 1978

Radio options for 1977 Motorhome and
TransMode vehicles include an AM radio, AM-
FM radio, AM-FM Stereo radio, and an AM-FM
Stereo radio with 8-track tape.

Radio options for 1978 Motorhome and
TransMode vehicles include an AM-FM Stereo
radio and an AM-FM Stereo radio with 8-Track
Tape. All description, operation and diagnosis
information included in CHASSIS ELECTRI-
CAL (SEC. 12), of Maintenance Manual X-7525
is applicable to models covered by this supple-
ment with the exception of the following:

STEREO TAPE PLAYER CONVECTOR

Vehicles equipped with optional stereo 8-
track tape player have an integral radio
convector. Convector test and replacement
procedures specified in Maintenance Manual
X-7525 are no longer applicable.

SIX-SPEAKER RADIO SYSTEM

1978 Motorhomes with stereo radios are
equipped with a six-speaker stereo system (not
available in TransMode). For the most pleas-
ing stereo effect, ths six speakers are cross-
fired, with the left front, right middle, and
left rear speakers reproducing the left channel
sound and the opposite speakers reproducing

the right channel sound. Balance adjustment
procedure is the same as for the four speaker
system. (Refer to "Balance Adjustment" in
SEC. 12 of Maintenance Manual X-7525).

RADIO SPEAKER REPLACEMENT

REMOVAL

1. Remove four screws securing dome lamp
and speaker panel to headliner (front speakers)
or speaker grille to rear panel (rear speakers).
If removing center speaker on Motorhome,
remove four screws securing speaker to ceiling
panel.

2. Disconnect speaker wires.

3. Remove nuts securing speaker to grille
and remove speaker.

INSTALLATION

NOTE: Make certain that reinstalled
speakers are not grounded to chassis or
vehicle ground circuit. Speaker wiring is
returned directly to radio and bridge audio
output circuit.

1. Install nuts securing speaker to grille.

2. Connect speaker wires.

3. Install screws securing speaker assembly
to headliner (or rear panel or ceiling).

DIAGNOSIS OF RADIO

Basic radio and radio/tape player diagnostic
procedures are covered in SEC. 12, Mainten-
ance Manual X-7525. Included here is a
supplemental diagnosis procedure for radio
noise problems, applicable to all models
covered by this supplement as well as models
covered by Maintenance Manual X-7525.

DIAGNOSIS OF RADIO NOISE

In correcting radio interference, there are
two immediate problems to solve: the first
problem is locatjng the source of the noise,
and the second problem is discovering the

actual path of interference. The engine,
generator, switches and blower can be the
originating sources of radioc noise, and the
noise is either radiated directly into the radio
or enters the system through a path provided
by the antenna lead-in or the power feed lead.

PRELIMINARY DIAGNOSIS—NOISE SOURCE
A description of the interference sound
coming from the radio will assist in determin-
ing its origin.
The major sources of radio noise originate at
either the engine or generator. Engine noise
may be described as an ignition, frying or
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Figure 17—Radio Suppression Tools

popping sound in the radio. The generator
sound is a whine or siren-like noise in the
background that increases or decreases with
the engine rpm.

The minor sources of noise in the radio
system are discharged from either an electri-
cal switch or the blower motor. An electrical
switch generates a pop noise that can be heard
in the radio system when the switch is directly
or indirectly activated by the driver. A blower
noise is a sound in the radio which changes
speed in accordance with the blower motor
operational speed.

Because of the relative complication of the
two major radio noise sources (engine and
generator) longer diagnostic procedures are
required for detecting and solving the radio
interference they create. Minor in compari-
son, the switch pop and blower motor noises
have simple solutions after their detection.
Therefore, the following suppression proce-
dures for both the major and minor sources of
radio noise appear in a decreasing order of
complexity.

PRELIMINARY DIAGNOSIS—NOISE ENTRY
If al the radio components are well

grounded and the source of the radio noise is
not the fault of the radio chassis, determine
how the interference is entering the radio.

Radio noise can penetrate the system four
ways: through the antenna, through the power
feed lead, through direct radiation into the
radio or through the speaker leads. The great
percentage of radio noises enter the system by
being radiated into either the antenna or
power feed lead.

An easy way to determine if the interfer-
ence is getting in on the antenna lead-in or the
power feed lead is to temporarily install an
antenna dummy into the antenna socket at the
rear of the radio chassis. The antenna dummy
may be fabricated from an old antenna lead in
and a 75 PF capacitor as illustrated in figure
17. The antenna dummy will prevent noise
from entering the radio through the antenna
socket.

To use this tool, disconnect the radio anten-
na from the rear of the radio chassis and plug
in the antenna dummy. Turn on the engine and
radio to see if the noise has been eliminated
and if it has, the noise was radiated into the
radio through the antenna lead-in. However, if
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the noise remains then the interference is
coming in on the power feed lead.

Depending on where the radio noise origi-
nated and by what path the interference is
getting into the radio system (either through
the antenna lead-in or power feed lead) , the
interference entry problems require different
solutions for the inlet conditions. They will be
discussed individually under the following noise
suppression procedures.

PRELIMINARY CHECKS

1. All ground straps must be clean and
tight.

2, Ignition system must use resistance type
spark plugs and TVRS spark plug cables.

3. The radio and antenna lead-in must be
properly grounded, cleaned and tightened.

4. Antenna must be trimmed (peaked) cor-
rectly on the AM scale.

ENGINE NOISE SUPPRESSION

Interfering engine noises in the radio system
may sound like an ignition, frying or popping
sound and will commonly be radiated into the
radio through the power feed lead or the
antenna lead-in. Decide the path of entry by
performing the antenna dummy test as descri-
bed in "Preliminary Diagnosis—Noise Entry"
under "DIAGNOSIS OF RADIO NOISE".

POWER FEED NOISE ENTRY

Engine noises on the power feed line are
usually the result of large voltage spikes which
cannot be handled by the input filter in the
radio. One way to correct this problem is to
find out its cause and eliminate it. This
procedure is by far the most difficult remedy
to implement. Another alternative in elimi-
nating the interference is to add external
filters for reducing the voltage spikes to a
sufficient level so that the radio filter can
suppress the balance. ’

As the first, but less desirable course of
action, try moving any wiring harness from
close proximity to the ignition system to
reduce the possibility of the ignition system
voltage spikes entering the harness.

The alternative approach uses capacitors for
filtering the voltage spike interferences from
the power feed lead by installing them ahead
of the lead. This will reduce the intensity of
the spike low enough to assure its final
suppression by the radio input filter. As shown
in figure 17, temporarily connect a .3 MFD or
.> MFD ignition-type capacitor to the various

cavities in the fuse block, a .5 MFD to a 2
MFD capacitor to the battery terminal of the
generator and/or a suitable filter package into
the power feed lead. If any of these tempo-
rary remedies appear to aid in the engine noise
suppression, proceed to a more permanent fix.

ANTENNA NOISE ENTRY ,

Engine noise coming in on the antenna
system is a radiated signal which may be
suppressed or shielded from the antenna.

-However, to accomplish a fix for this problem,

it will be necessary to locate the source of the
difficulty. Generally the noise will radiate
from either the instrument panel or the engine
compartment.

Two tools will assist in locating the problem.
One tool is a piece of 36" x 12" screen with
two clip leads at either end (or 36" x 36"
screen for use over engine hatch) as shown in
figure 17. The screen will be used as a shield
to stop the noise radiation to the antenna. The
second tool is an antenna test probe which is
fabricated from a long antenna lead-in of
approximately five to six feet. Make the test
probe as shown in figure 17.

To locate the source of the radio noise, turn
on the engine and radio with its antenna
plugged in. Now lay the piece of screen across
the instrument panel and attach its clip leads,
located on either end of the screen, to bare
metal on the vehicle. If the radio noise
disappears or its intensity is reduced, the
interference is being radiated up through the
instrument panel and the screen is providing
the shield necessary to remove the noise from
the antenna.

Further pinpointing of the interference is
established by using antenna test probe, illus-
trated in figure 17, to find the source of the
noise. Unplug the antenna from the rear of
the radio chassis and connect the test probe
into the antenna socket. Turn the engine and
radio on. Start probing the upper and lower
instrument panel area for the entire length of
the instrument panel wiring harness with the
cut-away end of the test probe. Be careful not
to grab the cut-away end while making the
checks since it will cause faulty results. A
noisy wiring harness is a likely suspect for
radio interference and if it is determined to be
the cause, add a .5 MFD capacitor from the
faulty wire in the harness to ground.

If the screen on top of the instrument panel
reduces the noise, but probing the instrument
panel wiring harness fails to produce a suffici-
ent interference source, then the noise is
probably radiated from the engine campart-
ment up through the instrument panel to the
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radio. Using the antenna test probe, check the
dash panel behind the instrument panel, the
heater duct area and accelerator pedal linkage
for extraordinary noise sources. If a source is
discovered, suppress it. When diagnosing the
dash panel or instrument panel for an interfer-
ence source, keep in mind that these panels
will exhibit "normal interference sources"
which may require a comparison diagnosis with
another identical vehicle.

GENERATOR NOISE SUPPRESSION

Generator whine may be described as an
annoying high pitched whistle or a siren-like
noise; both fluctuate with the rise and fall of
the engine rpm, affecting the radio quality in a
variety of ways. The produced interference
can be heard on either the AM or tape modes
at low volume, which may increase in intensity
as the volume control is increased. Similar to
other radio noises, generator whine can get
into the radio system being carried through the
power feed wire, through the antenna lead-in
or radiated directly into the radio.

Prior to diagnosis and with the radio operat-
ing in the vehicle, make certain the antenna
and radio are properly grounded, and a good
connection between the antenna lead-in and
radio is maintained. Corrosion or other causes
of poor connection make the radio system
more susceptible to all noise interference.

Before attempting to eliminate the genera-
tor noise, determine if the noise is affecting
the radio on the AM band, the tape function or
both.

DIAGNOSIS
1. Tune the radio to an AM station at mid-
band or above.

NOTE: For the combination radio/tape

players, insert a tape deck upside down to

turn on the set without music.

2. Start the engine and listen for the
generator whine which increases and decreases
with the fluctuation of engine rpm.

3. If no generator noise is detected, it may
be necessary to increase the radio volume and
load the generator by turning on the headlights
and a few accessories.

4, If the generator whine is encountered,
remove the antenna lead-in from the radio,
and add the antenna dummy to the radio as
outlined in "Preliminary Diagnosis—Noise
Entry" under "DIAGNOSIS OF RADIO NOISE".
If the noise persists, a power feed entry is the

problem and may be remedied by adding a .5 to
a 2 MFD capacitor to the generator output
terminal or a .5 MFD capacitor to the radio
feed cavity at the fuse block.

5. However, if the generator noise is elimi-
nated by installing the antenna dummy, the
radio interference is radiated into the antenna
lead-in. Detect the source of the antenna
radiation as outlined in "Antenna Noise Entry"
under "ENGINE NOISE SUPPRESSION".

6. To correct the antenna noise problem,
make certain the antenna system is well
grounded by measuring the continuity between
it and the vehicle ground; try running the
faulty wire through a shielded cable; or try to
add a .5MF D capacitor to any offensive circuit
under the instrument panel.

SWITCH NOISE SUPPRESSION

A switch pop is described as either a
crackling, pop or snapping sound heard in the
radio when the driver directly or indirectly
activates a controlling switch. = To .stop a
switch pop from entering into the radio
system, it is necessary to know which vehicle
system is causing the noise. For example,
when applying the brake system, the brake
light switch contacts will meet, sending a
sudden surge of current through the switch and
wiring harness to the brake lights. The wiring
harness may act as a radiating antenna causing
the radio to intercept the radiated power
surge, and a pop is then heard in the radio
speakers.

Generally whenever the switch contacts
open and close, an arc is produced. The arc
will affect the radio performance in two ways,
either by producing a single voltage spike
which will enter the radio through the power
feed or antenna lead, or by radiating a broad
band of frequencies which will enter the
receiver via direct radiation or the antenna
lead.

A good course of action for suppressing a
switch pop is to put a capacitor on the
controlling switch. Usually a .5 MFD capaci-
tor can be tried on two position: across the
switch contacts if they are accessible, or from
the hot side of the switch to ground. Some-
times a capacitor in both positions will cure
the problem.

BLOWER MOTOR NOISE
SUPPRESSION

Blower motor noise shows up as a static
sound in the radio which will follow in inten-
sity according to, the blower motor speed. The




12-12 CHASSIS ELECTRICAL

ONNECTIONS

Figure 18—Horn Installation

noise is caused by arcing in the motor brushes.
Suppress the motor noise by adding a .25

MFD feed-through capacitor on the blower
motor power feed wire. Be sure the capacitor
has a good ground or the noise will persist. If
the interference is not eliminated, put another
SMFD capacitor in parallel with the feed-
through capacitor.

HORN

Horn mounting has been revised in models
covered by this supplement. These two air-
tone "S" type vibrating electric horns are
mounted typically as shown in figure 18
(viewed behind front access door-driver side).

The electric air-tone "S" type hom is carefully
adjusted and inspected during manufacture and
is designed to operate indefinitely without
attention. The horn assembly should not be
adjusted or repaired. "Horn Diagnosis" proce-
dures described in Maintenance Manual X-7525
are not affected by new installation.

LIGHT BULB SPECIFICATIONS—
1977 AND 1978

INSTRUMENT PANEL

Usage

Brake System Tell-Tale
Generator Tell-Tale
Park Brake Tell-Tale
Cruise Control Tell-Tale
Door Ajar Tell-Tale
Low Fuel Tell-Tale
Engine Water Tell-Tale
Electro-Level Tell-Tale
High Beam Indicator
Turn Signal Indicator
Instrument Cluster Lights
Speedo Cluster Lights
Dome Lights
Radio Dial (AM/FM Stereo Tape)
Radio Dial

(Except AM/FM Stereo Tape)
Heater Control
Voltmeter

Quantity

Bulb No.

161
161
74
74
74
74
74
74
161
168
194
194
211
566

HRNNN RN

1893
1895
53

s
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Usage
Clearance and I.D.

License

Side Markers-Front

Side Markers-Rear
Back-Up Lights

Parking and Turn Signals
Stop and Tail

Headlights

EXTERIOR

Quantity

NNNNDNN -GS

Bulb No.

67

67
194
194
1156
1157
1157
6014

VEHICLE FUSES AND CIRCUIT BREAKERS

The following fuses are located in the fuse block behind the glove box in the dash.
Do not use fuses of higher amperage rating than those specified below—or property

damage may result.

Usage

Instrument Lamps
Warning Tell-Tale Lights
Side Marker Lights

I.D. & Clearance Lights
Tail Lights

Dome Lights
License Lights

Cigar-Cigarette Lighter

Hazard Warning Lights,
Step Lights

Auxiliary Battery Switch

Radio, Tape Player

Heater and Air Conditioner -

Windshield Washers
Turn Signal Lights

Cruise Control,
Back-Up Lights

Transmission Control,
Parking Brake Light,
Gauges

Name On
Fuse Block

INST LPS

TELL TALES

TAIL DOME

LTR

HAZ STOP
AUX BAT
RADIO
HTR A/C
WASHER

DIR SIG
CRUISE BACK-UP

GAUGES TRANS

Fuse Type
SFE-4

SFE-5

SFE-20

SFE-20

SFE-20
AGC-5
AGC-10
AGC-25
AGC-10

SFE-20

SFE-20

AGC-10
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VEHICLE FUSES AND CIRCUIT BREAKERS (CON'T)

The following circuits employ circuit breakers or have fuses located as indicated:

Headlight Circuit Breaker .. . . . . . . . . . . . . . .Built Into Light Switch

Main Harness Fusible Link . . e « « « e e e e « « 4 . .Between Junction Black

and Horn Relay
Heater Blower Built Into Line at Right
Fusible Link .. . . . . . . . ... ... ... . .Access Door Near
Heater Blower Relay

Hazard Signal Flasher GM No.

673499 .. . . . . . . i i 4 4 e e e e e e v+ .InClip behind Instrument
Panel at Fuel Selector Switch

Turn Signal Flasher GM No.

491392 .. . . . . i . i i e e e e e e 4 e e+« .OnLeftSide of Steering
Column

Vehicle Trouble Light AGC-10.. . . . . . . . . . . . .InLine, Behind Access Door,
Near Light

Air Suspension Compressor 30A
CircuitBreaker ., , . . ... ... ... ... .. I+nFuseBlock

WaterPump.. . . . . . .. .. ...+ ++e......Inline, Near Water Pump
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SECTION 13

RADIATOR AND COOLANT RECOVERY
SYSTEM

The following "Caution" applies to one or more steps in the assembly procedure of
components in this portion of the manual as indicated at appropriate locations by the
terminology: See "Caution" on page one of this section.

CAUTION: THIS FASTENER IS AN IMPORTANT ATTACHING PART IN-THAT IT COULD AFFECT THE
PERFORMANCE OF VITAL COMPONENTS AND SYSTEMS, AND/OR COULD RESULT IN MAJOR REPAIR
EXPENSE. IT MUST BE REPLACED WITH ONE OF THE SAME PART NUMBER OR WITH AN EQUIVALENT
PART IF REPLACEMENT BECOMES NECESSARY. DO NOT USE A REPLACEMENT PART OF LESSER
QUALITY OR SUBSTITUTE DESIGN. TORQUE VALUES MUST BE USED AS SPECIFIED DURING REASSEM-

BLY TO ASSURE PROPER RETENTION OF THIS PART.

NOTE: Refer to "Specifications" at the end of this

not given in the text.

section for all torque values

CONTENTS

Subject

Description . . . . . . . . . . . ..
Maintenance . . . . . . . . . . .
Radiator Mounting . . . . . . . . .
Radiator Replacement . . . . .
Pressure Cap and Valve . . . . . . . .
Coolant Recovery System. . . . . .
Engine Coolant . . . . . . . . .
Coolant Recommendations . . . .
Coolant Testing . . « . . « .+ . . .
Coolant Precautions . . . . e .

Cooling System Pressure Relief Valve (Pressure Cap) . . . . . .

Torque Specifications. . . . . . . . .

NOTE:

Refer to ENGINE COOLING (SECTION 6K) of

Pa?eNo.

.13 -1
. e e e e s e o J13-2
e e e e o s s e e o J13-2
. . e e e e s« . 13-4
. . e e e e e o . J13-4
. J13-5

e e s e s e s e « & J13-5
e s e s o o & 213-5

. . e s e e o o J13-5
.13 -5

e e e s s e s e e o 413-5

Maintenance Manual X-

7525 for information relative to coolant circulation, temperature indicators,
thermostats, and fan belts. For coolant recommendations and capacities, refer to
to GENERAL INFORMATION AND LUBRICATION (SECTION 0) in Maintenance

Manual X-7525.

DESCRIPTION

All vehicles are equipped with a cross-flow
radiator and a recovery-type cooling system.
The level in the coolant recovery reservoir
should be maintained at the "COLD" line when
coolant is cold.

At normal operating temperatures, level can
reach "HOT" line on reservoir. However,
should the coolant level fall below the cold
level line, additional coolant (other than for
draining and refill) should be added through the
Joolant recovery reservoir.

MAINTENANCE

At reqular intervals, cooling system compo-
nents should be inspected to determine if
service is required. Regular systematic checks
will reveal faulty condition of various units
and indicate necessity of servicing or replace-
ment of such components before failure oc-
curs.

Suggested checks are:
1. Frequently check coolant level.

If low,
add recommended coolant as required.
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2. Check hose connections
clamps if seeping is evident. Cracked, strip-
ped, or corroded clamps should be replaced.

3. Inspect radiator hoses for spongy or
checked appearance. Deteriorated hoses
should be replaced before bursting occurs
which would result in coolant loss and could
cause extensive engine damage due to over-
heating.

4. Check radiator core for leaks and for
accumulation of dirt which obstructs air pas-
;ages and reduces effective heat transfer.

To assist in  maintaining” effecient heat
dissipation, an occasional external flushing
withwater will remove majority of dirt accum-
ulation and foreign matter form between core
fins.

Water under moderate pressure should be
directed from behind core to force debris out
in opposite direction of its entrance. Water
.should be directed in line with fins, not
sideways, to reduce possibility of bending fins.

5. Inspect radiator mounting pads for deter-
ioration and replace as required.

and tighten:

6. Inspect for proper clearance between fan
blades and shroud. Check fan attaching bolts
for tightness and observe alignment of fan
blades in relation to each other. Replace fan
if any blade is bent. Distance between blades
and shroud should be equal around entire
perimeter of the ring. If adjustment is
required, shroud attaching bolts may be
loosened and the shroud shifted as necessary to
provide proper clearance.

7. Check radiator filler cap seals for evi-
dence of cracking or separation. Replace as
required.

8. When coolant loss is evident or engine
overheating occurs, the damaged or clogged
radiator should be serviced by a radiator
specialist or replaced with a new one. Effi-
cient repair of radiators requires the use of
special tools and equipment as well as provi-
sions for making proper tests. If radiator core
requires painting, spray with special radiator
paint; do not use paint mixed with oil, as oil
mixed paint will form an insulation and pre-
vent efficient dissipation of heat.

RADIATOR MOUNTING

The 403 cubic inch engine was first used in
vehicles identified with the following Vehicle
entification Numbers:

Motorhome TZE167V101285
23' TransMode TZE337Vv101287
26' TransMode TZE367V101312

Beginning with these vehicles the radiator
core venturi ring and venturi ring seal are no
longer used. Refer to figures 1 and 2 for radi-
ator and fan shroud mounting with 403 engine.

RADIATOR REPLACEMENT

REMOVAL

1. Disconnect battery ground cable.

2, Open drain cock at lower corner of
radiator assembly (figure 1), and drain radia-
tor.

3. While radiator is draining, remove ve-
hicle front grille.

4. Disconnect brake fluid lines and oil fill
tube frém radiator (clamped to driver side).

5. Remove bolts mounting air conditioning
condenser to radiator support (two bolts each
side). If necessary, remove condenser side
baffles and lower front baffle. Then pull
condenser forward.

6. Disconnect coolant recovery hose from
radiator.

7. Disconnect upper radiator hose.

8. Remove two shroud-to-support
bolts. Refer to figure 2..

9. Raise vehicle.

10. Disconnect lower radiator hose.

11. Disconnect transmission oil cooler lines
and engine oil cooler lines at radiator.

12. Disconnect power steering hose clamps
from radiator.

13. Remove lower bolts securing shroud to
radiator support (figure 2), and carefully place
shroud over engine fan to provide clearance
for radiator removal.

14. Disconnect lead wire to low coolant
probe sensor ("engine water" sensor).

15.Remove radiator support mounting
bracket (see figure 1) on driver side. Remove
three radiator support bolts on each side.

16. Lower radiator and support from vehicle.

If replacing radiator, remove support chan-
nel from radiator. Place new radiator core in
radiator support channel, and secure support
channels to radiator.

Lift radiator assembly up into vehicle. It is
suggested that this be attempted only with two
persons, as the assembly is quite heavy.

INSTALLATION

CAUTION: See "Caution" on page one
of this section.

upper
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RADIATOR UPPER
SUPPORT CHANNEL RADIATOR FAN SHROUD

)/
7
I

MOUNTING PAD (UPPER)

®6_
3

{
25-30 FT. LBS.

RADIATOR CORE

DRAIN COCK

; RADIATOR SUPPORT
FM MOUNTING BRACKET

RADIATOR LOWER SUPPORT ASSEMBLY

/

MOUNTING PAD (LOWER) A-7150

Figure 1-—Radiator Mounting

1. Install radiator and support channel in 13. Connect brake lines and oil fill tube (one
vehicle. Torque attaching bolts to specifica- clamp-driver side of radiator.)
tion. 14. Install vehicle front grille.

2. Insert low coolant probe sensor and
torque to 25-30 in. lbs. Connect probe lead
wire.

3. Install two fan shroud to radiator support < ﬂN
lower bolts. S
~ 4. Connect power steering hose clamps to
radiator. N
5. Install upper support channel assembly \ //\‘7
bolts. : / N
6. Connect lower radiator hose. \
7. Connect engine oil cooler and transmis- /
sion cooler lines at radiator. K
8. Install two shroud-to-support upper bolts. Y\

9. Lower vehicle.

10. Connect radiator upper hose. RADIATOR SUPPORT
11. Connect coolant recovery hose at radia- W,
tor. () %> RADIATOR SHROUD ‘

12. Install condenser. Replace any baffles ' 4
which were removed. Figure 2—Radiator Shroud
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15.Refill radiator following procedure de-
scribed in Section 6K, Maintenance Manual X-
7525.

16. Start engine and check for leaks.

NOTE: For service and diagnosis of "Cool-
ant Level" indicator system, refer to CHAS-
SIS ELECTRICAL (Section 12), Maintenance
Mnaual X-7525.

PRESSURE CAP AND VALVE

CAP UNIT

VACUUM
VALVE

f PRESSURE
VALVE
SPRING

PRESSURE VALVE A-0177

Figure 3—Pressure Cap

A pressure relief valve assembly, integral
with the radiator filler cap, incorporates a
pressure valve and a vacuum valve. (See
figure 3). When pressure in system reaches
valve setting (See "Specification" at end of
this section), pressure valve opens and liquid is
allowed to escape. As liquid in the system
cools it contracts; this allows pressure valve to
close and also creates a partial vacuum in

system. Atmospheric pressure acting through
the overflow tube unseats the vacuum valve
and allows coolant to enter radiator.

The radiator filler cap is constructed with a
spring-loaded rubber seal which is pressed
firmly against surface of filler neck seat when
cap is installed. Rubber seal must be in good
condition and top of radiator filler neck must
be clean and smooth in order to form an air-
tight seal. Seal of filler cap and operation of
pressure relief valve can be checked using a
conventional cooling system testing kit.

CAUTION: When the engine is at nor-
mal operating temperature or above,
the internal pressure built up in the
cooling system will blow out scalding
fluid and vapors if the radiator cap is
suddenly removed. To prevent loss of
coolant and to avoid the danger of being
burned, the coolant level should be
checked, or coolant added, only to the
coolant recovery reservoir. If the
radiator cap must be removed when the
engine is hot, place a cloth over the cap
and rotate the cap slowly counterclock-
wise to first stop and allow pressure to
escape completely. Then turn cap again
=slowly counterclockwise to remove.

COOLANT RECOVERY SYSTEM

HEATER PLENUM CHAMBER

ELECT. E

HARNESS

RESERVOIR

-

A37N

Figure 4—Coolant Recovery System

The coolant recovery system consists of a
reservoir, pressure cap and interconnecting
hose. The reservoir is mounted above the
radiator and is accessible from the front
access doors and connected to the radiator
filler neck with a hose. The coolant level must
be maintained at the "COLD" mark on the side
of the reservoir when coolant is cold. A
gasket incorporated into the filler cap forms a
seal at the radiator filler neck. A leak at this
gasket will result in loss of coolant during
normal operation. The pressure cap must be
installed so that the marking on top of the cap
aligns with the overflow tube on the filler

neck.
Refer to figure 4 for removal and installa-

tion of coolant recovery system components.
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ENGINE COOLANT

COOLANT RECOMMENDATIONS

For coolant drain and refill procedure, refer
to SECTION 6K of Maintenance Manual X-
7525. Cooling system maintenance intervals
will be found in SECTION 0 of this supplement.

COOLANT TESTING

Always test solution before adding water or
anti-freeze. Engine should be warmed up to
operating temperature. Fill and empty tester
several times to warm tester before using.
Keep tester clean inside and out.

Some testers will indicate correct freezing
point only when test is made at a specific
temperature. Other testers are provided with
thermometers and tables and indicate freezing
points corresponding to readings made at
various temperatures. Disregarding tempera-
tures of solution may cause an error as large
as 30°F (1.1°C). Read and be guided by
instructions furnished by the tester manufact-
urer.

In the event coolant freezes solid in extreme
cold weather, place vehicle in warm building
or improvise some means of thawing coolant
before starting engine. Under no circumstance
should engine be operated when coolant is
frozen solid. After thawing, refill system with
a higher concentration of anti-freeze solution
and start engine. Inspect entire system for

>

leakage and then test coolant with hydrometer
to determine if adequate anti-freeze protect-
ion is provided.

COOLANT PRECAUTIONS

1. Overheating is not always caused by a
defective cooling system; incorrect ignition
timing, dragging brakes, or under-inflated tires
can cause overheating.

2. Keep water pump and fan drive belts at
proper tension. Refer to ENGINE COOLING
SYSTEM (Section 6K) of this manual.

3. Do not remove radiator filler cap when
engine is hot. Wait until system cools off.

4. Do not pour cold water intc cooling
system when the engine is hot. Wait until
system cools off.

5. If cooling system requires frequent re-
filling, check for leaks.

6. Keep all connections tight, and make
sure gasket on radiator filler cap is in good
condition.

7. When filling system with anti-freeze
solution, always follow recommendations  of
anti-freeze manufacturer.

8. Use only ethylene glycol base coolant
meeting GM Specification 1899M.

9. Drain and flush cooling system every
other year, preferably at start or end of winter
operation.

COOLING SYSTEM PRESSURE
RELIEF VALVE (PRESSURE CAP)

Valve Opening

Models Stamped PSI
Motorhome and
TransMode RC32 9

TORQUE SPECIFICATIONS

FASTENER

Radiator Support Mounting Bracket Bolts

to Radiator Support. . . . . . .

TORQUE

25-30 Ft. Lbs.

* e . . * e
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SECTION 24

MISCELLANEOUS GMC
LIVING AREA FACILITIES

The information in this section pertains to components and/or systems found in
the GMC Motorhome (Models ZEQ6581 or ZEO6584) ONLY.
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MODEL ZEO6581

CONVERTER REPLACEMENT

The 120-volt/12-volt power converter is
located in the living area electrical compart-
ment.

1. Disconnect battery ground cable from
living area battery. Unplug converter at 120-
volt outlet.

2, Disconnect converter lead at fuse panel
(figure 1).

3. Remove converter 4 mounting bolts
(figure 1). Pull converter forward (or tip
sideways if possible) to allow access to wall
panel retaining screws.

4. Remove wall panel rétaining screws (be-
hind power converter) and pull wall forward.

5. Disconnect ground screw and converter
ground wire from frame (belt rail) behind wall
panel (figure 1). Lift out converter.

6. Converter installation is reverse of re-
moval procedure. Be sure to attach converter
ground wire securely before converter is
placed in position. Torque mounting bolts to
specification (figure 1).

NOTE: Figure 2 is a schematic of the 1978
120-volt electrical system.

FUSE BLOCK ASSEMBLY

L CAN
POWER CONVERTER

Ny <l

CONVERTER

FEED CIRCUIT

CONVERTER
GROUND -0 |
LOCATION || — —

T “MW

)

H N

REAR MOUNT
ASSEMBLY

TORQUE 25-30 FT.LBS.

/—/‘:’—'——/———"‘///

FRONT MOUNT
ASSEMBLY

TORQUE 8-10 FT.LBS.

A-5540

Figure 1—Converter Installation (ZE06581)
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A/C JUNCTION BOX LOCATED

RECEPTACLE LOCATED AT HALL OVERHEAD
VACUUM RECEPTACLE LOCATED

RECEPTACLE LOCATED AT R.H. DINETTE

AT A/C OPENING

P

RECEPTACLE AT
SWIVEL SEATS
{OPTIONAL)

RECEPTACLE LOCATED AT GALLEY
ooo ®\£

WATER HEATER SWITCH AND CONVERTER\
RECEPTACLE LOCATED ON SIDE OF PANEL BOX

C-~-1
." e

o,

B O

CAB LE STO RAG E

0JO 0V,

/

AT REFRIGERATOR MODULE

[’»

.’ GENERATOR

REFR!GERATOR RECEPTACLE LOCATED AT
-REFRIGERATOR MODULE

\

AR
EXTERIOR RECEPTACI.E

A/C JUNCTION BOX
LOCATED AT A/C OPENING

TER HEATER RECEPTACI.E

A
%Zwmono ASM.

RECEPTACLE LOCATED AT

000,

REAR OF BEDROOM.
N g

ITEM | PART NAME
NO.

1_| MAIN PANEL BOX
2 | #8-4 WIRE CORD TYPE '50' W/PLUG
3 | WIRE 12/2 W/GROUND WIRE CIRCUIT BREAKER PANEL
4 | SINGLE RECEPTACLE SIRCUIT #1 CIRCUIT #2 | CIRCUIT #3 CIRCUIT #4 CIRCUIT #5
5 | OUTLET BOX FRONT AIR |WATER HEATER| HALL OVER | MICROWAVE REAR AIR
6 | DUPLEX RECEPTACLE COND. RECEPT. RECEPT. RECEPT. RECEPT.  [COND. RECEPT.
7 | OUTLET PLATE CONVERTER BEDROOM
8 | SWITCH & RECEPTACLE RECEPT. RECEPT.
9 |14/2 W/GROUND WIRE GALLEY
10 |3 POLE 4 WIRE RECPTACLE RECEPT.
11 | OUTLET BOX SWIVEL CHAIR
12 | OUTLET PLATE RECEPT.(OPT.)
13 |{#6-2 WIRE CORD IN METAL CONDUIT R.H. DINETTE
14 | ') BOX RECEPT.
15 | BLANK COVER PLATE REFRIGERATOR
16 | EXTERIOR RECETACLE RECEPT.

EXTERIOR

RECEPT.

VACUUM

RECEPT. A-7648

Figure 2-—1978 Living Area 120-Volt AC Electrical Schematic (ZE06581)

248B- 3
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LPG COMPARTMENT LIGHT RANGE HOOD
SYSTEM MONITOR

MOTOR GENERATOR START
AND MONITOR

HALL LIGHT
LPG SENDER UNIT

R.H. READING LIGHT
/ WATER PUMP
_ REAR ROOF VENT FAN

L.H. READING LIGHT

REFRIGERATOR

PORCH LIGHT

WATER PUMP SWITCH
FLOOR LIGHT SWITCH
GALLEY LIGHT SWITCH BATH ROOF VENT FAN

S : |
ﬂ =5 BATH LAMP
R.H. FRONT LIGHT .

FURNACE AUXILIARY
BLOWER

FRONT ROOF VENT FAN

PORCH LIGHT SWITCH

CIRCUIT BREAKER
[AUTO-RESET)

BATTERY
GALLEY LIGHT

TOILET MOTOR GENERATOR
COMPARTMENT LIGHT
FUSE BLOCK .

FLOOR LIGHT AT REFRIGERATOR FURNACE

MOTOR GENERATOR
WATER TANK SENDER UNIT

FLOOR LIGHT AT BED
HOLDING TANK SENDER UNIT  CONVERTER 45 AMPERE OUTPUT

15A

#1 L.H. READING LIGHT 1.50A., REAR ROOF VENT FAN 3.50A., BATH ROOF VENT FAN 3.50A.,
GALLEY LIGHT 2.88A., TOTAL 11.38 AMP.

15A ——#2 FRONT ROOF VENT FAN 3.50A., RANGE HOOD FAN AND LIGHTS 6.70A., HALL LIGHT 2.88A.,
TOTAL 13.08 AMP.

15A #3 FURNACE 6.80A., FURNACE AUXILIARY BLOWER 3.00A., MOTOR GENERATOR COMPARTMENT
LIGHT 1.44A., TOTAL 11.24 AMP.

15A #4 REFRIGERATOR 5.00A., LPG COMPARTMENT LIGHT 1.44A., RH. FRONT LIGHT 2.88A.,
TOTAL 9.32 AMP

15A r———#s PORCH LIGHT 1.44A., FLOOR LIGHTS 1.18A., WATER PUMP 5.50A., TOTAL 8.12 AMP.

#6 RECIRC. TOILET 7.00A., TOTAL 7.00 AMP.

9

[——#7 R.H. READING LIGHT 1.50A., GALLEY LIGHT SWITCH 2.88A., BATH LIGHT 4.32., SYSTEMS
MONITOR 2.50A., TOTAL 11.20 AMP.

A-7649

Figure 3—Living Area 12-Volt D C Electrical Schematic (ZE06584)
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RECEPTACLE LOCATED AT R.H. DINETTE

C
=
&

RECEPTACLE LOCATED
AT GALLEY

CONVERTER RECEPTACLE
LOCATED AT GALLEY

REFRIGERATOR RECEPTACLE LOCATED
AT REFRIGERATOR MODULE

EXTERIOR RECEPTACLE

VACUUM RECEPTACLE AT
REFRIGERATOR MODULE

~

POWER CORD
STORAGE

WATER HEATER SWITCH AND
BATH RECEPTACLE LOCATED

AT BATH VANITY

WATER HEATER JUNCTION BOX
LOCATED UNDER R.H. BED

REAR A/C RECEPTACLE LOCATED

AT REAR VANITY

GENERATOR

CIRCUIT BREAKER PANEL

CIRCUIT #1

CIRCUIT #2

CIRCUIT #3

GRD. FAULT
PROTECTED

CIRCUIT #4 CIRCUIT #5

FRONT AIR
COND. RECEPT

WATER HEATER
RECEPT.

BEDROOM

VACUUM
RECEPT.

REAR AIR

RECEPT. COND.

CONVERTER
RECEPT.

GALLEY
RECEPT.

R.H. DINETTE

" RECEPT.

REFRIGERATOR

RECEPT.

BATH
RECEPT.

EXTERIOR
RECEPT.

A-7650

Figure 4—Living Area 120-Volt AC Electrical Schematic (ZE06584)
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MODEL ZEO6584

DESCRIPTION

The 12-volt living area circuits are pro-
tected by automotive-type fuses, and the 120-
volt circuits are protected by circuit breakers
like those found in modern homes. Schematics
of the 12-volt and 120-volt systems are shown
in figures 3 and 4. The 12-volt living area fuse
block is located in the bathroom vanity be-
neath the sink, as shown in figure 5. In the
event of an overloaded circuit, the cause
should be corrected and a new fuse of the
same capacity must be installed.

The main circuit breaker panel (figure 6) is
located just above the left rear twin bed. To
gain access to panel, push lightly on access
door. The panel contains circuit breakers that
are designed to snap to the neutral position in
the event of an overloaded 120-volt circuit.
Once the cause of an overload is corrected,
the circuit breaker must be moved first to the
"OFF" position and then to the "ON" position.

The 120-volt/12-volt power converter is
located behind the oven, above the furnace
(figure 7). When the vehicle is plugged into
120-volt external power source, the converter
powers all 12-volt components and recharges
the living area battery.

For explanation of 12-volt fuse block num-
ber code, refer to figure 3. The circuit

breakers for the 120-volt system and the
circuits they protect are shown in figure 4.

Figure 5—Fuse Panel (ZE06584)

GROUND FAULT INTERRUPTER
CIRCUIT BREAKER

In Model ZEO6584, the circuit breaker panel
includes a ground-fault interrupter circuit
breaker designed to protect user from the
hazards of line to ground electric shock (figure
6).

The  ground-fault interrupting circuit
breaker is designed to protect individuals using
appliances plugged into the bedroom, galley,
dinette, refrigerator, bath, and optional exte-
rior receptacle.

If an appliance continuously trips the circuit
breaker, the appliance is defective and should
be repaired or replaced. Circuit breaker may
also trip if circuit is overloaded. Problem
should be corrected before circuit breaker is
reset.

TESTING THE CIRCUIT BREAKER

For maximum protection against electrical
shock hazard, the circuit breaker should be
tested at least once a month and the test date
recorded.

Test Procedure

1. Push "test" button. The circuit breaker
should move to the center position, which
indicates that power to the protected circuit is
discontinued.

2. To restore power, push the circuit
breaker to "OFF" position before resetting
circuit breaker to "ON" position.

& CIRCUIT BREAKER-GROUND §
FAULT PROTECTED

Figure 6—Circuit Breaker Panel (ZE06584)
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CAUTION: If circuit breaker does not
trip when the test button is pushed, a
loss of ground fault protection is indi-
cated and a potentially lethal situation
exists. The circuit breaker should be
replaced.

CONVERTER REPLACEMENT

Model ZEO6584 converter is located behind
the oven, above the furnace (figure 7). If
power converter does not appear to be func-
tioning properly, be certain that ground wire is
connected securely to frame and that positive
lead is securely fastened at circuit breaker
above converter.

NOTE: Converter humming does not indi-
cate failure.

1. Shut off LP gas at tank.

2, Disconnect battery ground cable from
living area battery.

3. Unplug converter at 120-volt outlet near
furnace.

4. Disconnect gas lines at range. Remove
range/oven. (Refer to "Range/Oven Unit
Replacement", Maintenance Manual X-7525,
Sec. 24H for detailed procedure.)

CIRCUIT BREAKER ASSEMBLY

REAR MOUNTING BRACKET

POWER CONVERTER
RECEPTACLE

A-5193

Figure 7—Converter Location (ZE06584)

5. Remove mounting bolt "A" at upper end
of rear mounting bracket (figure 8). Discon-
nect converter ground wire from frame. Dis-
connect converter feed at circuit breaker.

NOTE: This circuit breaker is an automatic
reset type, rated at 60 amps.

6. Remove two bracket bolts "B" and "C"
(figure 8) securing side bracket tq furnace
mounting bracket. Next, remove front and
rear bracket bolts "D" and "E" (figure 8),
closest to vehicle interior. Lift off rear
mounting bracket.

POWER CONVERTER

FRONT MOUNTING BRACKET

| bt

BATH FRONT BULKHEAD (REF)

L

CONVERTER GROUND e——— —— —— — — T ]
soLT A"’ BOLT *‘F”’
| TORQUE 60-90IN.LBS. TORQUE 95.145 IN.LBS.

N
"L‘\')/

-
~

A1

POWER CONVERTER R@A/CLE BOLT D"’

TORQUE 60-90 IN.LBS.

BOLT !!El’
TORQUE 95-145 IN.LBS.

goLT 'B”’
TORQUE 95-145 IN.LBS.

SIDE MOUNTING BRACKET

sotLt "'C”’
TORQUE 95-145 IN. LBS.

A-5539

Figure 8—Converter Installation (ZE06584)
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7. Loosen remaining front bracket bolt "F",
and rotate front mounting bracket forward,
allowing converter to be pulled out. Converter
will be removed with side mounting bracket
attached.

8. Remove side mounting bracket from con-
verter. Secure to replacement converter
-assembly. Refer to figure 8 for torque values
(bolts "B" and "C").

9. Converter installation is reverse of re-
moval procedure. Tighten all attaching parts
to torque indicated in figure 8.

EXTERIOR RECEPTACLE

The optional exterior receptacle in model
ZEO6584 is located on the right side of the
vehicle, behind the refrigerator grille. The
exterior receptacle is wired into circuit #3 in
the circuit breaker panel, which is ground fault
protected. This is designed to protect anyone
using appliances that are plugged into this
receptacle from the hazards of line to ground
electric shock.

If an appliance continuously trips the circuit
breaker, the appliance is defective and should
be repaired or replaced.

SPECIFICATIONS

LIVING AREA 12-VOLT SYSTEMS FUSES
(ZEO6581)

The following are located in the fuse block in the living area electrical compart-
ment, near the hall closet. Do not use fuses of higher amperage rating than those

specified below, or damage may resuit.

Usage

L.H. Front Light
Front Roof Vent Fan
Galley Light

Rear Roof Vent Fan

Range Hood Vent Fan and Lights
Bath Vent Fan
Rear L.H. Reading Light

Porch Light
Aisle Lights
Galley Light
Water Pump
Systems Monitor

Refrigerator
Hall Light
LPG Compartment Light

R.H. Front Light
Bath Light
Rear R.H. Reading Light

Toilet (Recirc.)

Furnace

Furnace Auxiliary Blower

Oven Light

Motor Generator Compartment Light

No. on Fuse
Fuse Block Type
No. 1 AGC-15
No. 2 AGC-15
No. 3 AGC-15
No. 4 AGC-15
No. 5 AGC-15
No. 6 AGC-15
No. 7 AGC-15
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LIVING AREA 12-VOLT SYSTEMS FUSES
(ZEO6584)

The following are located in the fuse block in the bathroom vanity beneath the
sink.

Do not use fuses of higher amperage rating than those specified below, or damage
may result.

No. on Fuse
Usage Fuse Block Type
L.H. Reading Light
Rear Roof Vent Fan .
Bath Roof Vent Fan No. 1 AGC-15
Galley Light
Front Roof Vent Fan
Range Hood Fan and Lights No. 2 AGC-15
Hall Light
Furnace
Furnace Auxiliary Blower No. 3 AGC-15
Motor Generator Compartment Light
Refrigerator
LPG Compartment Light No. 4 AGC-15
Front Light
Porch Light
Floor Lights No. 5 AGC-15
Water Pump ’
Recirc. Toilet No. 6 AGC-15
R.H. Reading Light
Galley Light Switch No. 7 AGC-15

Bath Light
Systems Monitor

LIGHT BULB SPECIFICATIONS
(LIVING AREA)

Usage Quantity Bulb. No.

R.H. Front Light 2 1141
L.H. Front Light 2 1141
Kitchen Light 2 1141
Hall Light 2 1141
Porch Light 1 1141
Compartment Lights 2 1141
Range Hood Lights 2 1156
Rear Compartment Reading Lights 2 1383
Bathroom Lights 6 1141
Aisle Lights 2 67
Visor Vanity Mirror 2 74
Microwave Oven

Oven Cavity (120-volt) 2 25 Watt

Timer Dial (120-volt) 1 7 Watt
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12-VOLT LIVING AREA COMPONENTS
CURRENT RATING

R.H.FrontLight « « « v v v v 4 ¢ 4« ¢ 4 o o o o o o o« « « o+ 2.88 Amp.
LHFrontLight.......................2.88Amp.

Hall Light . . . . e e e e e e e e e e e e e e e e e . 2.88 Amp.
Rear R.H. Reading nght e e e e e s e e e e e e e e e e e . 1.50 Amp.
Rear L.H. Reading Light. . . . . ¢« ¢« ¢« ¢ ¢ ¢ ¢« ¢ ¢ ¢ « ¢ o o & 1.50 Amp.
Kitchen Light . . O . 2.88 Amp.
Aisle Lights (Per nght) T . .59 Amp.
Porch Light . . . e e s e e e e e e e e e e e . » l.44 Amp.
Bathroom Lights (ZEO6581) e e e e e e e e e e e e e e e e . 8.64 Amp.
Bathroom Lights (ZEO6584) . . « « « ¢ v ¢ ¢ ¢ o o o o e o« 432 Amp.
Range Hood Vent Fanand Light. . . . . « « ¢« + ¢« « ¢ o ¢ « « & 6.70 Amp.
Furnace Blower. . . o ¢ ¢ ¢ ¢ v ¢ o o o o o o o o o o o o o 6.8 Amp.
Water Pump . . . e e e e e e e e e e e e e e e e « « 5.5 Amp.
Refrigerator (ZE06581) e e e e e e e e e e e e e e s e e s 60 Amp.
Refrigerator (ZEO6584) . . . v v v v v v o o o o o o & « « « « 5.0 Amp.
Recirculating Toilet . .« . « ¢« ¢ ¢ v ¢ ¢ ¢ 4 o o o o 4 o o o o . 7.0 Amp.
Monitor Panel . .« v v ¢ v v « v 4 & o o o o o e o s e o e o« 2.5 Amp.
Front Vent Fan . . « ¢« ¢ ¢ v o ¢ ¢ ¢ ¢ « o o o o o o o . o+ 3.50 Amp.
Rear Vent Fan . . v ¢ v v v ¢ ¢« ¢« o o o o o o o o o o o o o« 350 Amp.
Bath Vent Fan . . . . e e e 4 e e e e e s e e e e e e« 350 Amp.
Oven Lamp (L.P. Gas Oven) e e e e e e e e e e e e e . . 1.44 Amp.
Furnace Auxiliary Blower . . . e s e e e e e e e e . . 3.00 Amp.
Motor Generator Compartment Lamp e e e e e e e e e e e s« L4 Amp.
LPG Compartment Lamp. « . « « « « ¢« ¢« « o ¢« « o & e « o « « 44 Amp.

120-VOLT SYSTEM CURRENT RATING

Water Heater. . « ¢« v v v ¢ ¢ o o o o o o o o o o o o o o o o 8.7 Amp.
Power Converter . . . e e e e s e e e s e e e e e e e e 6.8 Amp.
Refrigerator (ZE06581) e e e e e s e e e e e e e e e 07 AmMp.
Refrigerator (ZEO6584) . . v v v ¢« v ¢ ¢ ¢ o o o o o .« o o« 0.6 Amp.
Roof Mount Air Conditioner (Front) . ¢« ¢« v ¢ ¢ ¢« o« o o o « « « 15.0 Amp.

(Rear). « « « « o o« o o« o« o « « « « 12,0 Amp.
Vacuum Cleaner . o ¢ ¢ ¢« ¢ o o o o o o o o o o o o o o o . 7.0 Amp.
Microwave OVeN « ¢ ¢ v v v v & o o o o o o o o o o o o o o o 14.8 Amp.
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SECTION 24C
MOTOR GENERATOR

The information described in Maintenance Manual X-7525 under the heading
MOTOR GENERATOR (SEC. 24C) is applicable to models covered by this
supplement with the exception of the following:

Contents of this section are listed below:

SUBJECT PAGE NO.

Motor Generator Caution « « « ¢« ¢ ¢ ¢ o o o o o o o o o o o o o o 24C-1

Ignition and Battery Charging System. . . . . « . . « . . .« e e e . 24C-1
Breaker Point Adjustment. . . « « « ¢ ¢« ¢« + o o . . e e e 24C-1

MOTOR GENERATOR CAUTION

CAUTION: Do not interfere with or bypass electrical circuit breaker or attempt in
other ways to defeat its purpose. Don't fill fuel tank while engine is running and
don't smoke when filling fuel tank. Wipe up any oil and gasoline spills immediately
and make sure oily rags aren't left on the power plant or in its compartment.
Replace any compartment insulation that may become fuel or oil soaked. Do not use
flammable materials directly above or around the power plant compartment. Make
sure the ventilation system provides a constant flow of air to expel any fuel vapor
from motor generator compartment while vehicle is in transit. Also, be sure any
openings made in the motor generator compartment for conduit, wiring, etc. are
sealed to prevent toxic gases from entering vehicle interior. Do not remove oil-fill
cap while engine is running. ‘

IGNITION AND BATTERY CHARGING SYSTEM

ONAN MOTOR GENERATOR 4. Remove screw (C) and replace condenser

(6KW AND 4KW) with a new one. Tighten screw (C). :

5. Replace points with a new set. Tighten

BREAKER POINT ADJUSTMENT screw (B) but do not completely tighten
AND TIMING PROCEDURE mounting screw (A).

6. Remove push-on terminal from ignition

To maintain maximum efficiency from the coil negative terminal. Connect test lamp,

Onan unit, check the breaker points every 100 one lead to battery positive (+) terminal at

hours and change the breaker points every 200 starter, the other lead to push-on terminal (-)

hours of operation. The breaker point box may
be of two types, refer to figure 1 or figure 2.
To change the breaker points and set the
ignition timing, use the procedure appropriate
to particular unit.

TYPE 1 BREAKER POINTS

1. Remove the two screws and the cover on
the breaker box.

2. Remove the two spark plugs so the
engine can easily be rotated by hand. Check w

condition of spark plugs at this time.

3. Remove mounting screw (A) and pull the
points out of the box just far enough so screw
(B) can be removed and leads disconnected. Figure 1—Breaker Point Adjustment—Type 1

A-5197
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c F B A A-53n1

Figure 2—Breaker Point Adjustment—Type 2

removed from ignition coil terminal. (To use
Ohmmeter or self-powered test lamp, remove
.push-on terminal from ignition coil negative
terminal. Connect one of meter leads to
removed terminal, the other to suitable engine
ground. Do not connect Ohmmeter to battery
positive lead at starter or damage to instru-
ment could result.)

7. Rotate engine clockw1se (facing
flywheel) by hand until 20° BTDC mark on
flywheel aligns with center of timing access
hole. (Note, early umts marked at 25° BTDC
should be set at 25° BTDC.) Then, using a
screwdriver inserted in notch (D) on the left
side of the points (reverse view of figure 1),
adjust points until test lamp just goes out (or
Ohmmeter reads Infinity). Tighten screw (A).

8. To check, turn crankshaft
rotation (counterclockwise) until points just
close. At this time test lamp should light (or
Ohmmeter should read "Zero"). Now slowly
rotate the engine clockwise. Lamp should go
out (or Ohmmeter read Infinity) just as the
points break, which is the tlme at which
ignition occurs. (6KW — 20° BTDC or 25°
BTDC, whichever is marked on flywheel.)
Breaker points are now adjusted properly and
timing is set.

NOTE: Type 1 breaker box assembly may be
converted to Type 2 breaker box assembly to
provide easier access to ignition contacts.

against -

TYPE 2 BREAKER POINTS
1. Remove single screw and the breaker
point cover box.

2. Remove the two spark plugs so the
engine can easily be rotated by hand. Check
condition of spark plugs at this time.

3. Using a screwdriver, remove mounting
screw (C). Use an Allen wrench to remove
mounting screws (A) and (B). Loosen screw (E)
to remove leads. Remove points and con-
denser from base (F).

4. Replace points and condenser with a new
set. Tighten screws (A), (B) and (C). Connect
leads and tighten screw (E).

5. Remove push-on terminal from ignition
coil negative terminal. Connect test lamp,
one lead to battery positive (+) terminal at
starter, the other lead to push-on terminal (-)
removed from ignition coil terminal. (To use
Ohmmeter or self-powered test lamp, remove
push-on terminal from ignition coil negative
terminal. Connect one of meter leads to
removed terminal, the other to suitable engine
ground. Do not connect Ohmmeter to battery
positive (+) lead at starter or damage to
instrument could result.

6. Rotate engine clockwnse (facing
flywheel) by hand until 20° BTDC mark on
flywheel aligns with center of timing access
hole. (Note, early unlts marked at 25~ BTDC
should be set at 25° BTDC.) Then, using an
Allen wrench inserted in screw (D), adjust
points until test lamp just goes out (or
Ohmmeter reads Infinity).

7. To check, turn crankshaft against
rotation (counterclockwise) until points just
close. At this time test lamp should light (or
Ohmmeter should read "Zero" resistance).
Now slowly rotate engine clockwise. The lamp
should go out (or Ohmmeter read Infinity) just
as the points break, which is the time at
Wthh ignition occurs. (6KW—20° BTDC or
25° BTDC, whichever is marked on flywheel.)
Breaker points are now adjusted properly and

_timing is set.
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SECTION 24D
REFRIGERATOR

The information described in Maintenance Manual X-7525 under the heading
REFRIGERATOR (SEC. 24D) is applicable to models covered by this supplement

with the exception of the following:

GENERAL INFORMATION

The Norcold six cubic foot refrigerator will
be used in model ZEO6584. The refrigerator
will operate on either 12-volts D.C. or 120-
volts A.C. This dual voltage refrigerator
automatically switches from A.C. to D.C. or
D.C. to A.C.

The six cubic foot refrigerator cooling
system is basically the same as the seven and
one-half cubic foot refrigerator with the
exception of the power required to operate the
swing motor compressor. Refer to "Com-
pressor Voltage Check" and "Compressor
Amperage" for specific values required.

REFRIGERATOR
SERVICING

COMPRESSOR VOLTAGE CHECK
The voltage is checked at the compressor
terminals with an A.C. voltmeter (Figure 1).

Figure 1—Checking Compressor Voltage

NOTE: A standard (RMS) A.C. voltmeter
will read a high A.C. compressor voltage on
D.C. operation. The reason being the
inverter does not produce a true sine wave
on D.C. operation. The 120-volt A.C., 60
cycles/second, will produce a true sine wave
which an A.C. voltmeter is designed to read.

If the voltage at the compressor is not
adequate the voltage source should be
checked.

A.C. Operation

Using a standard (RMS) A.C. voltmeter the
voltmeter reading should be:

6 cubic foot model = 19 to 21 volts

7-1/2 cubic foot model = 22 to 24 volts

D.C. Operation .

Using a standard (RMS) A.C. voltmeter th
voltmeter reading should be:

6 cubic foot model - 27.2 to 29.2 volts

7-1/2 cubic foot model - 31.5 to 33.5 volts

COMPRESSOR AMPERAGE
One method of determining whether or not
the proper amount of freon is in the cooling

Figure 2—Checking Compressor A mperage
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system is to measure the number of amps
drawn by the compressor when connected to a
120-volt source.

This is done by removing one of the com-
pressor leads and connecting a 0-5 A.C.
ammeter in series with the compressor (figure
2). A reading of 2 amps should be read for the
six cubic foot model and approximately 2.6

amps for the seven and one-half cubic foot

model.

If the amperage reading is high, this is an
indication the system is undercharged. If a

low reading
overcharged.

obtained the
If it is determined that the

system s

system is under or overcharged, the entire
cooling system must be replaced.

NORCOLD REFRIGERATOR SPECIFICATIONS

Model

Compressor Power
Compressor Amps Required
Compressor Volts Required
(A.C. Operation)
Compressor Volts Required
(D.C. Operation)
Compressor Motor Resistance
Compressor Motor Speed
Inverter Output
Transformer Output
Input Voltage

Reirigerant
Refrigerant Charge

6 Cubic Foot

40 Watts

2 Amps

19 to 21
Volts A.C.
27.2 to 29.2
Volts A.C.

2 to 3 Ohms
60 Strokes/Sec.
11 Volts A.C.
20 Volts A.C.
12 Volts A.C.
or 120 Volts A.C.
R 12
2.56 Ounces

7.5 Cubic Foot

60 Watts

2.6 Amps

22 to 24
Volts A.C.
31.5 to 33.5
Volts A.C.

2 to 3 Ohms
60 Strokes/Sec.
11 Volts A.C.
23 Volts A.C.
12 Volts D.C.
or 120 Volts A.C.

" R12
3.17 QOunces
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SECTION 24G
FURNACE

The information described in Maintenance Manual X-7525 under the heading
FURNACE is applicable to models covered by this supplement with the exception of
the following:

- DUO-THERM FURNACE
CONTENTS

Subject Page

General Information . . . + ¢ v & ¢ ¢ ¢ ¢ ¢ e e e e e e e e e .. 26G- 1
Furnace Diagnosis « « « « « &+ o o o v o o o o o o o o o o o o . . 20G- 4
Combustion Chamber Assembly Replacement . . . . . . . . . . . . 24G- 6
Component Replacement .« . « « + « o « &« « « o o o« o o« « o « « . 24G- 8
SPECIfications « + v & « ¢ ¢ 4 4 e e e e e e e e e e e e e e ... 24G-14

GENERAL INFORMATION

«MANUAL GAS

JFRONT PANEL SR

Figure 1—Duo-Therm Furnace Installed
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During the 1977 model year the 30,000
B.T.U. Duo-Therm furnace (figure 1) was
installed as standard equipment in the GMC
Motorhome, the furnace is located in the
compartment, at floor level, under the kitchen
sink. The identification plate is located at the
front of the combustion chamber assembly.
The furnace has no pilot light, but is ignited by
a direct spark ignition system.

The furnace utilizes a sealed combustion
system. The combustion air is drawn in from
outside the vehicle, passes through the com-
bustion chamber and returned to the outside.
Air inside the vehicle is drawn through the
front panel on the furnace and passed around
the heat chamber, then discharged into heat
ducts located on the front and rear sides of the
furnace casing.

NOTE: An auxiliary furnace blower located
behind the kitchen range/oven aids in con-
ducting heated air to the bathroom module.

——Bll(————qj:‘

The furnace operates on 12-volts D.C. and
its wiring diagram is shown in figure 2.

COMPONENT DESCRIPTION

GAS CONTROL VALVE

The gas control valve (figure 3) contdins a
manual shut off for the LP gas supply to the
furnace. Also included in the valve is a
pressure regulator which limits LP gas to the
furnace between 10 1/2 and 11 1/2 inches of
water pressure.

NOTE: This valve is in addition to the LP
gas requlator valve located at the LP gas
tank.

GAS SOLENOGID VALVE

The gas solenoid valve (figure 3) controls the
flow of LP gas to burner assembly. Opening
and closing of this valve is controlled by the
sail switch and the ignition system.

ELECTRODE
ASSEMBLY

?-‘-—-— -ORN—{_—.‘
E{o T
LIMIT BLK BLOWER
Lo
ore SWITCH veL MOTOR
Ble rc:_‘l;u'—RED—-l_‘
Ao O '—-—BRN———-F__:-;_
ORN -
SAIL SW CONTROL GAS ]
MODULE CONTROL
O—ORN-+
FAN SW ‘ :
BLU—— ReD
BL
BLU
WIRE
NUT
BLK YEL -
RED BLK
ORN ORN
I-—WHT ‘
5 7 FUSE 5 7
!)-—¢ —0 FAN O —0| wnr YEL
RELAY :
Ao——‘\f—cn RED XO_HB
EXTERNAL : RED— r'\/
BLOWER : L ORN D)
RELAY SPLICE
ORN CAP

A-6661

Figure 2—Duo-Therm Furnace Wiring
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LIMIT SWITCH GAS SOLENOID VALVE

P —— 4

GAS VALVE

Figure 3—Furnace Components (Front View)

LIMIT SWITCH

The limit switch function is to turn off the
gas supply to the burner assembly if furnace
t:ernperatureO exce%ds the high temperature
limit of 200°F (937C). If this temperature is
exceeded during furnace operation the limit
switch will open causing the gas solenoid valve
to close, thus shutting off LP gas to the
furnace.

BLOWER ASSEMBLY

The furnace blower assembly contains one
motor that is used to drive both the com-
bustion air and circulating air blower wheels.
The combustion air blower is sealed so as to
allow no passage of air between it and the
circulating air blower. The combustion air
blower wheel draws air from outside the
vehicle into the combustion chamber, and
forces combustion products out the exhaust
tube. The circulating air blower wheel pulls
air into the front of the furnace, forces it
across the heat chamber, and discharges it to
the heat ducts located on both sides of the
furnace casing.

RELAYS

Two relays (figure 4) are located on the
right side of the furnace. The auxiliary blower
relay is energized when the thermostat con-
tacts close (calling for heat). When energized
this relay feeds current to the auxiliary blower
motor located behind the range/oven. When
the thermostat contacts open the auxiliary
blower motor will shut off.

The blower relay energizes the blower motor
when thermostat calls for heat. When the
thermostat contacts open the blower relay
contacts open, thus the ground circuit for the

IGNITOR BOARD

“FAN SWITCH
BLOWER RELAY
AUXILIARY BLOWER RELAY )

Figure 4—Furnace Components (Side View)

relay is broken. The blower will continue until
the fan switch shuts off the blower.

FAN SWITCH

The fan switch (figure 4) controls the se-
quence of blower operation. The fan switch is
a two pole switch. When the bimetal disc in
the switch is heated to operating temperature,
the switch changes position. The blower will
continue to run as long as the circulating air
chamber is hot even though the thermostat
contacts are open and the gas solenoid valve is
closed. When the chamber cools, the fan
switch changes back to its original position and
shuts the blower off.

SAIL SWITCH

The sail switch is located on the bottom of
the blower assembly. The switch operates in
response to the flow of air generated by the
blower. If for any reason the air from the
blower is not sufficient, the switch will not
operate. This may be caused by a slow motor
due to low voltage, restricted return air, or
lint accumulation on the blower wheel. Once
the switch engages the solenoid valve opens,
gas flows to burner, and ignition occurs.

IGNITION SYSTEM

The direct spark ignition system consists of
a solid state printed ignitor board, an ignitor
assembly and connecting high and low voltage
wires. The ignitor board is not field repair-
able.

The thermostat contacts when closed allows
current to the ignitor board, to open the gas
solenoid valve and provide the ignition spark.
As soon as the flame is established, the spark
ceases. Should the flame not be established
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within a period of 15 seconds the system will
close the gas solenoid valve.

Electronic flame sensing circuitry in the
spark electrode detects the presence or
absence of main burner flame. If the flame is
extinguished during normal operation, the ig-
nitor board will provide one re-try for ignition,
then close the gas valve.

SEQUENCE OF OPERATION

When the thermostat calls for heat, the
furnace blower motor is energized immediate-
ly. When the blower reaches minimum opera-
ting speed (approximately 1-2 seconds) the
main burner of the furnace is designed to
ignite. The furnace will continue to run until
the thermostat is satisfied or is turned to a
lower setting. Following approximately one
minute of burner operation a slight "snap" will
be heard from within the furnace. This is the
furnace fan switch changing to its normal run
position. After this occurs and the thermostat
is satisfied or is turned to a lower setting the
main burner flame will go out, but the blower
will continue to run for a short period of time
and then shut off. If thermostat is adjusted to
a lower setting or to "OFF" before the furnace
has operated for one minute, the blower and
main burner will shut off at the same time.

OPERATING FURNACE

This furnace has no pilot light, but is ignited
by a direct spark ignition system. No manual
lighting is required.

START-UP

1. Set thermostat located in rear of Motor-
home living area to "OFF" position. Remove
front panel from furnace. Turn gas valve on
furnace to "OFF" position. Wait 5 minutes.
This will allow any LP gas fumes in combustion
chamber to dissipate.

NOTE: Be sure control valve at LP gas tank
is fully open.

2. Open furnace manual valve fully. The
manual valve is located just above the furnace.
Do not attempt to operate furnace with valve
partly opened as proper operation depends on
valve being fully open.

3. Turn furnace gas valve to "ON" position.
Do not attempt to operate furnace with valve
partly opened as proper operation depends on
valve being fully opened.

4. Set thermostat to "ON" position and
adjust to desired temperature setting. When
furnace ignites it will continue to run until
thermostat is satisfied or is turned to a lower
setting.

5. Allow 15 seconds for burner to ignite.
Look for flame at furnace view port. Install
furnace front panel when ignition is obtained.
Furnace will now operate automatically.

6. If burner does not light, set thermostat
on "OFF" position, wait 15 seconds and repeat
steps 4-5.

7. If ignition is not obtained after 3 tries,
go to shutdown and determine cause.

SHUTDOWN
1. Turn gas valve to "OFF" position.
2. Set thermostat on "OFF" position.

FURNACE DIAGNOSIS
BURNER DOES NOT LIGHT

PROBLEM POSSIBLE CAUSE
NO VOLTAGE 1. Blown fuse living area fuse block.
TO FURNACE

BLOWER DOES 1.
NOT OPERATE

Defective blower relay.

BLOWER SPEED 1.
INADEQUATE TO
CLOSE SAIL

SWITCH

volts D.C.

Insufficient voltage - furnace
operating voltage is 9 to 15

CORRECTION

1. Correct short and replace fuse.

1. Replace blower relay.

1. Charge batteries or connect
to shore power (external power).
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FURNACE DIAGNOSIS
BURNER DOES NOT LIGHT

PROBLEM POSSIBLE CAUSE CORRECTION
SAIL SWITCH NOT 1. Insufficient voltage. 1. Charge batteries or connect
CLOSING to shore power (external power).
2. Loose connection, 2. Repair connection.
3. Defective switch. 3. Replace switch.

GAS SOLENOID 1.
VALVE NOT
OPENING 2.

Open or short in gas solenoid valve 1.
coil.

Voltage not present at gas solenocid 2.
valve during ignition phase.

Replace gas solenoid valve.

Repair defective wiring to
gas solenoid valve or replace
ignitor board or replace sail
switch,

NO SPARK AT 1. Short or open in high voltage lead. 1. Replace high voltage lead.

IGNITOR 2. Ignitor not grounded. 2. Correct ground.
3. Incorrect spark gap. 3. Set spark gap to 1/8" t1/32m,
4. Cracked ceramic on ignitor. 4. Replace ignitor.
5. Defective ignitor board. 5. Replace ignitor board.

LIMIT SWITCH 1.
OPEN

Limit switch is normally closed 1.

S Replace limit switch if there is
below 200°F (94°C).

no continu&ty across switch
below 200°F (94°C).

FURNACE LIGHTS BUT SHUTS DOWN AFTER A PERIOD

FURNACE LIGHTS 1.
BUT SHUTS DOWN
AFTER AFEW
SECONDS

Ground screw loose. 1. Secure the green grounding
wire to grounding screw located

near the blower relays.

NOTE: On early furnaces the green
wire is grounded in the furnace
junction box.

2. Burner assembly mounting 2.

screws loose.

Tighten burner assembly
mounting screws.

FURNACE LIGHTS 1. Check flame sensor electrode 1. Replace lead.

BUT RANDOMLY lead for continuity.

SHUTS DOWN 2. Flame sensing electrode not 2. Position flame sensing elec-

DURING DUTY located properly. trode so that tip is in flame.

CYCLE The current should be 5-15
microamps through the elec-
trode lead.

3. Air in L.P.G. line or regulator 3. Purge L.P.G. tank and add

frozen.

methyl alcohol.
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COMBUSTION CHAMBER ASSEMBLY REPLACEMENT

WARNING: BEFORE ANY REMOVAL OR DISASSEMBLY PROCEDURES ARE PERFORMED ON THE
FURNACE, BE SURE LP GAS IS COMPLETELY TURNED OFF AT THE LP GAS TANK AND REMOVE
FURNACE FUSE FROM FUSE BLOCK TO AVOID PERSONAL INJURY.

-

WARNING: DUE TO THE POSSIBILITY OF PERSONAL INJURY ON SHARP SHEET METAL, CARE
SHOULD BE TAKEN ANY TIME SERVICE IS PERFORMED ON THE FURNACE.

REMOVAL

1. Shut off LP gas at LP gas tank and
remove furnace fuse from fuse block in living
area electrical compartment.

2. Remove toe board in front of furnace at
floor level (figure 5) by removing two retaining
screws, then remove front panel from furnace.

3. Close manual gas valve (note this valve
is located just above furnace).

4. Disconnect gas line lower fitting from
furnace gas valve (figure 6). Loogsen gas line
upper fitting. Rotate gas line 90°to allow for
removal of combustion chamber assembly
(figure 8).

5. Remove cover from junction box (figure
6).

6. Inside the junction box remove the wire
nuts retaining wiring harness to furnace wir-
ing. Carefully, separate wires in junction box.
Using pliers, apply light pressure on special
grommet. Pull grommet and furnace wiring
from junction box (figure 7).

7. Remove two combustion chamber assem-
bly mounting screws (figure 8).

8. Carefully pull combustion chamber as-

sembly out of furmace casing (figure 9). Re-
move from vehicle.

INSTALLATION

NOTE: To aid in installation of combustion
chamber assembly, remove inlet and outlet
vent caps from outside of Motorhome (figure
10).

Figure 5>—~—Removal of Furnace Toe Board

Figure 6—Disconnecting Furnace Gas Line
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Figure 7—Removing Wiring from Junction Box

1. Carefully slide combustion chamber as-
sembly into furnace casing.

2. Install two combustion chamber assembly
retaining screws (figure 8).

3. Install furnace wiring and special grom-
met into junction box (figure 7).

4. With aid of wiring diagram (figure 2)
connect wiring harness to furnace wiring using
solderless connectors in the junction box.
Install junction box cover.

5. Connect gas line to furnace gas valve
(figure 6). Tighten upper and lower fittings on
gas line.

Figure 8—Removing Combustion Chamber
Assembly Retaining Screws

COMBUSTIO

CHAMBERS
ASSEMBLY

o CLOSED
et AZFLIANCE
18 g SERVICE L

Figure 9—Removing Combustion
Chamber Assembly

6. Install furnace toe board with two re-
taining screws (figure 5).

7. Carefully install furnace vent caps from
outside of vehicle (figure 10).

8. Move vehicle outside of service building
to be sure of adequate ventilation while
operating furnace. Check furnace for proper
operation by performing furnace '"Start-Up"’
and "Shutdown" as described earlier in this
section.

_ FRONT

OUTLET

FURNACE VENT CAPS nsses

Figure 10—Furnace Vent Caps
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COMPONENT REPLACEMENT

The following components (figure 3) can be inspected and replaced without re-
moving the combustion chamber assembly from the vehicle.

1. Gas Valve.

2. Gas Solenoid Valve.

3. Limit Switch.

4. Furnace Fuse.

Removal of the combustion chamber assembly is required for replacement of
other furnace components.

WARNING: BEFORE ANY REMOVAL OR DISASSEMBLY PROCEDURES ARE PERFORMED ON THE
FURNACE, BE SURE LP GAS IS COMPLETELY TURNED OFF AT THE LP GAS TANK AND REMOVE
FURNACE FUSE FROM FUSE-BLOCK TO AVOID PERSONAL INJURY.

WARNING: DUE TO THE POSSIBILITY OF PERSONAL INJURY ON SHARP SHEET METAL, CARE

SHOULD BE TAKEN ANY TIME SERVICE 1S PERFORMED ON THE FURNACE.

GAS VALVE REPLACEMENT

REMOVAL

1. Close manual gas valve (note this valve
is located just above furnace). -

2. Disconnect gas line from gas valve
(figure 6).

3. Remove gas solenoid valve from main
burner gas line (figure 11).

4. Separate gas valve from gas solenoid
valve,

INSTALLATION
1. Connect gas valve to gas solenoid valve
using nipple.

AIN BURNER
GAS LINE

Figure 11—Removing Gas Solenoid Valve

2. Connect gas solenoid valve to main
burner gas line (figure 11).
3. Connect gas line to gas valve (figure 6).

GAS SOLENOID VALVE
REPLACEMENT

REMOVAL

1. Close manual gas valve (note this valve
is located just above furnace).

2. Disconnect gas line from gas valve
(figure 6).

3. Remove gas solenoid valve from main
burner gas line (figure 11).

4. Separate gas solenoid valve from gas
valve.

INSTALLATION

1. Connect gas solenoid valve to gas valve
using nipple.

2. Connect gas solenoid valve to main
burner gas line (figure 11).

3. Connect gas line to gas valve (figure 6).

LIMIT SWITCH REPLACEMENT

REMOVAL

1. Remove gas solenoid valve as described
earlier in this section under '"Gas Solenoid
Valve Replacement."

2. Disconnect electrical leads from limit
switch (figure 12).
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Figure 12— Limit Switch Installed

3. Remove limit switch mounting screw.
Carefully remove limit switch from combus-
tion chamber assembly.

INSTALLATION

1. Carefully install limit switch into open-
ing on front of combustion chamber assembly.
Retain switch in position with mounting screw
(figure 12).

2. Connect electrical leads to limit switch.

3. Install gas solenoid valve as described
under "Gas Solenoid Valve Replacement,"
earlier in this section.

FAN SWITCH REPLACEMENT

REMOVAL

1. Remove the combustion chamber assem-
bly as described under "Combustion Chamber
Assembly Replacement" earlier in this section.

2. The fan switch is located on the right
side of the furnace (figure 4).

3. Disconnect electrical leads from fan
switch (figure 13).

4. Remove two mounting screws and sepa-
rate fan switch from warm air housing.

INSTALLATION

1. Locate fan switch on warm air housing
(figure 13). Retain switch in position with two
mounting screws.

2. Connect electrical leads to fan switch.

3. Install combustion chamber assembly as
described under "Combustion Chamber Assem-
bly Replacement" earlier in this section.

Figure 13—Fan Switch Installed

SAIL SWITCH REPLACEMENT

NOTE: The sail switch (also sometimes
called combustion air switch) is located on

the bottom of the blower assembly (figure
14).

BLOWER ASSEMBLY

" MOUNTING SCREWS

ELECTRICAL LEADS

Figure 14—Removing Sail Switch
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N

TING SCREWS

\ 5% MOUNTING TAB
[ING PANEL

Figure 15—Furnace Relay Mounting Panel
Installed

REMOVAL

1. Remove the combustion chamber assem-
bly as described under "Combustion Chamber
Assembly Replacement" earlier in this section.

2. Disconnect electrical leads from sail
switch (figure 14).

3. Remove two mounting screws. Carefully
lift sail switch away from blower assembly.

INSTALLATION

1. Carefully position sail switch on bottom
of blower assembly. Install two mounting
screws. Check that sail arm on the sail switch
does not contact sheet metal on blower assem-
bly.

2. Connect electrical leads to switch.

3. Install the combustion chamber assembly
as described in "Combustion Chamber Assem-
bly Replacement" earlier in this section.

FURNACE RELAY REPLACEMENT

NOTE: Two relays are located on the right
side of the furnace (figure 4). The auxiliary
blower relay when energized activates the
auxiliary blower motor that is located be-
hind the oven. The blower relay when

" energized, activates the furnace blower as-
sembly. Replacement procedures for either
relay is the same.

REMOVAL
1. Remove the combustion chamber assem-
bly as described under "Combustion Chamber
Assembly Replacement" earlier in this section.
2. Remove two relay panel mounting screws
(figure 15).

Figure 16—Removing Blower Relay

3. Carefully raise relay mounting panel,
sufficiently to allow access to relay mounting
screw.

?. Remove relay mounting screw (figure
16).

5. Tag relay electrical leads to aid in
proper location during relay installation. Dis-
connect electrical leads from relay. Remove
relay.

INSTALLATION

1. Connect electrical leads to relay (refer
to figure 2, if necessary).

2. Install relay mounting screw (figure 16).

3. Be sure relay mounting panel engages
mounting tab (figure 15). Install two panel
mounting screws.

IGNITOR BOARD REPLACEMENT

REMOVAL

1. Remove the combustion chamber assem-
bly as described under "Combustion Chamber
Assembly Replacement" earlier in this section.

2. Remove special shoulder bolt (figure 17).

3. Remove electrical connector from igni-
tor board. »

4. Remove. high voltage lead from ignitor
board.

5. Remove four mounting screws and re-
move ignitor board.

INSTALLATION
1. Position ignitor board on combustion
chamber assembly.
2. Install four
screws (figure 17).

ignitor board mounting
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IGNITOR BOARD

HIGH VOLTAGE LEAD

Figure 17—Location Of Ignitor Board

3. Attach electrical connector to ignitor
board. Retain electrical connector in proper
position by installing special shoulder bolt.

4. Connect high voltage lead to ignitor
board.

5. Install the combustion chamber assembly
as described in "Combustion Chamber Assem-
bly Replacement" earlier in this section.

SPARK ELECTRODE
ASSEMBLY REPLACEMENT

REMOVAL

1. Remove combustion chamber assembly
as described under "Combustion Chamber As-
sembly Rzaplacement" earlier in this section.

F E SENSING LEAD

COVER
SCREWS

MANIFOLD
BRACKET

geP DOOR
N EN APPLIANC]
V5 1be SERVICE

FRONT COVER COVER SCREWS

Figure 18—Location Of Furnace Front Cover

~ orifices during removal (figure 20).

MOUNTING SCREWS
BURNER COVER

4.6878

Figure 19—Spark Electrode Installed

2. Disconnect high voltage lead from spark
electrode (figure 18). Remove high voltage
plate and gasket.

3. Disconnect
manifold bracket.

4. Remove manifold bracket and gasket.

5. Remove sight glass and gasket.

6. Remove front cover screws and then
carefully remove front cover.

7. Remove four spark electrode mounting
screws (figure 19).

8. Note spark electrode must clear burner
Carefully
move spark electrode assembly to the right.
Gently tilt upward as shown, and remove from
burner cover.

flame sensing lead near

BURNER COVER

BURNER

A-6679

Figure 20—Removing Spark Electrode
Assembly
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.=l l=1/8" +1/32"

FLAME s:i:'sin'e

FLAME SENSING LEAD
Figure 21—Spark Electrode Assembly

INSTALLATION

NOTE: - Before installing spark electrode
assembly, check the spark gap. The gap
between the spark electrode and ground
electrode should be 1/8" * 1/32" (figure 21).

1. Noting the location of burner orifices
(figure 20), carefully install spark electrode
assembly and gasket. Secure spark electrode
assembly with four mounting screws (figure
19).

2, Install furnace front cover (figure 18).
Be sure flame sensing lead is located next to
main burner gas line.

3. Install sight glass and gasket.

4. Install manifold bracket and gasket.

5. Connect flame sensing lead near mani-
fold bracket.
~ 6. Install high voltage plate and gasket.
Connect high voltage lead to spark electrode.

7. Install the combustion chamber assembly
as described in "Combustion Chamber Assem-
bly Replacement" earlier in this section.

BURNER ASSEMBLY
REPLACEMENT

NOTE: The burner assembly of the furnace
is composed of three burners which are
attached to the burner cover (figure 20).

REMOVAL

1. Remove spark electrode assembly as
described earlier in this section under "Spark
Electrode Assembly Replacement."

BURNER MOUNTING SCREWS

BURNER COVER

Figure 22—Burner Mounting To
Burner Cover

2. Remove burner cover and gasket from
combustion chamber (figure 19).

NOTE: The burners are attached to the
burner cover (figure 22).

3. Remove burner mounting screws and
then carefully remove burners from burner
cover.

INSTALLATION

NOTE: Be sure any accumulated soot de-
posits are removed from inside the combus-
tion chamber. If soot deposits are excessive
check for high LP gas pressure, as neces-
sary, when assembly of furnace is complete.
There is no main air adjustment on this
furnace.

NOTE: At this time the three burner
orifices should be checked for obstructions.
The orifices can be cleaned using a wooden
tooth pick if required, or replaced if neces-
sary.

1. Position burners and bracket in burner
cover, and secure with the mounting screws.

2. Install burner assembly and burner cover,
and gasket in combustion chamber (figure 19).

3. Install spark electrode assembly as des-
cribed earlier in this section under "Spark
Electrode Assembly Replacement."
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HBLOWER ASSEMBLY

Figure 23— Disconnecting Flexible Duct
From Blower

BLOWER MOTOR
REPLACEMENT

REMOVAL

1. Remove sail switch as described earlier
in this section under "Sail Switch Replace-
ment.

2. Disconnect flexible air duct from blower
assembly (figure 23). Disconnect blower motor
electrical leads.

3. Remove three blower assembly mounting
screws. Remove blower assembly from fur-
nace.

4. Remove outer combustion air housing

OUTER COMBUSL’ION

ATTACHING SCREWS

INNER COMBUSTION
AIR HOUSING

A-6683

Figure 24—Removing Outer Combustion
Air Housing

COMBUSTION AIR
BLOWER WHEEL

A-584

Figure 25—Removing Combustion Air Blower
Wheel

attaching screws (figure 24). Remove housing
and metal plate, located between inner and
outer housing.

5. Using a 5/64" hex wrench, remove com-
bustion air blower wheel (figure 25).

6. Remove two retaining nuts holding inner
combustion air housing to blower motor (figure

_26). Remove housing.

7. Loosen the recirculating air blower
wheel retaining screw using a 1/8" hex wrench
(figure 27).

8. Remove three blower motor retaining
screws and washers (figure 28). Carefully
remove blower motor from blower housing.

NOTE: When the blower motor has been
removed from the blower housing, this will
allow recirculating air blower wheel to be
removed.

INNER COMBUSTION
AIR HOUSING

Figure 26—Removing Inner Combustion
Air Housing
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{EX WRENCH

RECIRCULATING AIR
BLOWER WHEEL

Figure 27—Loosening Recirculating Air
Blower Wheel Retaining Screw

INSTALLATION

1. Position the recirculating air blower
wheel in blower housing.

2. Install blower motor to blower housing
using three retaining screws. Before installing
the retaining screws check to be sure the
motor is positioned as shown in figure 28, with
motor electrical leads facing blower housing
maunting flange.

5. Install recirculating blower wheel retain-
ing screw (figure 27). Before tightening
retaining screw be sure blower wheel is clear-
ing both sides of blower housing. Also, be sure
retaining screw is tightened onto flat surface
on the blower shaft.

BLOWER HOUSING

TOR ELECTRICAL
LEADS

BLOWER MOTOR

Figure 28—Removing Blower Motor Retaining
Screws

4. Install the inner combustion air housing
to the blower motor (figure 26). Be sure inner
housing is aligned as shown in figure 24 with
blower housing.

5. Install combustion air
(figure 25).

6. Position metal plate between inner and
outer combustion air housings. Install outer
combustion air housing (figure 24).

7. Install blower assembly to furnace with
three mounting screws (figure 23). Connect
blower electrical leads and flexible air duct.

8. Install sail switch as described earlier in
this section under "Sail Switch Replacement."

blower wheel

SPECIFICATIONS

Duo-Therm Furnace . . . . . . . .
GMPartNo. . . . . . ... ...
Operating Voltage Range . . . . . .
BTUInput. . . . . . . . .. ...
BTUOutput. . . . . . . . . ...
Furnace Fuse (Automotive Type). . .

« « « Model No. . . 65930-926
e o« s+ e s+ « e o « . 2028332

.« « o« Maximum . . 15 Volts DC
« « « Minimum . . 9 Volts DC
« « s+ e« s+« « « . . 30,000
e+ + s+« . . . . 24,000
e e e e e s o o o 15 Amp.
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SECTION 24J
LIVING AREA WATER SYSTEM

The information described in Maintenance Manual X-7525 under the heading
LIVING AREA WATER SYSTEM (Sec. 24J) is applicable to models covered by this
supplement with the exception of the following:

GENERAL INFORMATION

The water system in model ZEOQ6584 (illustrated in figure 1) functions basically the
same as model ZE06581, with the exception of the component location and the

addition of a new dry bath.

WATER SYSTEM SERVICING
(ZEO6584)

GALLEY SINK FAUCET

REMOVAL

1. Turn off water pump at water pump
switch located beside entrance door. Open
faucet to reduce line pressure.

2. Disconnect water lines from faucet.

3. Remove faucet retaining nut and special
washer from underneath sink.

4. Remaove faucet from sink.

WATER HEATER DRAIN COCK

REPAIR

The galley sink faucet can be repaired by
procuring parts from a local plumbing supply
distributor.

INSTALLATION :

1. Position faucet assembly on sink.

2. Install special washer and faucet retain-
ing nut from underneath sink.

3. Connect water lines to faucet.

WATER HEATER WATER TANK

CHECK
VAI.VE

o~

. L T
WATER TANK DRAIN VALVE s

—4

14

/
A

| )
— T =2 ~
A \
WATER PUMP FILTER l ]
PLUMBING
Vs zzt %5 ToET DRAIN VALVE l
r
7 t
SINK
KITCHEN SINK WATER FILL
SHOWER CONTROLS CITY WATER INLET
DRAIN COCKS A-5407

Figure 1—Living Area Water System (ZE06584)
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4. Turn on water pump and operate faucet.
Check for leaks.

NOTE: For areverse water supply installat-
ion (cold water supply on the left and hot
water on the right), it is only necessary to
remove the faucet handle and rotate the
cam 180° Reinstall faucet handle and
check for proper operation.

SHOWER FAUCET

REMOVAL

1. Turn off water pump at water pump
switch located beside entrance door. Open
faucet to reduce line pressure.

2. Remove screws retaining track of vanity
compartment located underneath bathroom
sink. Note that 12-volt living area fuse block
is located in this compartment.  Remove
compartment only sufficiently to gain access
to shower faucet.

3. Tag water lines (hot and cold) for install-
ation. Disconnect water lines from back of
faucet.

4. Remove elbows from backside of faucet.

5. Remove retaining nuts and washers that
hold faucet to shower wall. Remove faucet.

6. Disconnect hose to shower head from
faucet.

REPAIR
The shower faucet can be repaired by

procuring parts from a local plumbing supply -

distributor.

INSTALILLATION

1. Connect hose from
faucet.

2, Position faucet on shower wall. Install
washers and retaining nuts that hold fa'icet to
shower wall.

3. Install two elbows to backside of faucet.

4. Connect water lines to elbows on back of
faucet.

5. Turn on water pump and operate shower.
Check for leaks.

shower head to

BATHROOM SINK FAUCET

REMOVAL

1. Turn off water pump at water pump
switch beside entrance door. Open faucet to
reduce line pressure.

2. Remove doors from vanity compartment
underneath bathroom sink.

3. Disconnect water lines from faucet.

4. Remove retaining nuts that hold faucet
to sink. Remove faucet.

REPAIR

The bathroom sink faucet can be repaired by
procuring parts from a local plumbing supply
distributor.

INSTALLATION

1. Position faucet on sink. Install retaining
nuts that hold faucet to sink.

2. Connect water lines to faucets.

3. Turn on water pump and operate faucet.
Check for leaks.

4, Install doors
underneath sink.

in vanity compartment

WATER TANK

REMOVAL

1. Remove bolsters (back cushions), if so
equipped, from right rear corner of vehicle.

2. Remove right twin bed to gain access to
water compartment.

3. Turn off water pump at switch beside
entrance door. Turn off water heater at
switch located in bathroom.

4. Open tank drain valve and allow tank to
drain (see figure 1).

5. Disconnect inlet, outlet, and vent hoses
from tank.

6. Disconnect the tank hold down straps.

NOTE: Do not cut straps to remove tank.
7. Remove water tank.

INSTALLATION

1. Position tank in water compartment.

2. Connect tank hold down straps.

3. Install inlet, outlet, and vent hoses on
water tank.

4. Close water tank drain valve (see figure
1).

5. Fill water tank and turn on water pump
to pressurize the system. Check for leaks.

6. Install right twin bed over water com-
partment '

7. Install bolsters (back cushions), if so
equipped, in right rear corner of vehicle.

WATER PUMP

REMOVAL

1. Remove bolsters (back cushions), if so
equipped, from right rear corner of vehicle.

2. Remove right twin bed to gain access to
water compartment.

-”- £
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3. Turn off water pump at switch beside
entrance door. Turn off water heater switch
located in bathroom.

4. Open tank drain valve and plumbing drain
valve (valves are located on either side of
pump) (figure 1).

5. Disconnect 12-volt electrical supply to
pump by removing pump fuse.

NOTE: Water pump fuse is located in fuse
holder, just to the left of the water pump.

6. Disconnect electrical leads from water
pump.

7. Disconnect inlet and outlet hose from
pump.

8. Remove four water pump mounting bolts
and remove pump.

INSTALLATION

1. Position pump in water tank com-
partment. Install four pump mounting bolts.

2. Connect inlet and outlet hoses at pump.

3. Connect electrical leads to water pump.

4, Connect electrical supply to water pump
by installing pump fuse in fuse holder that is
located just to the left of water pump.

5. Close the tank and plumbing drain
valves.

6. Fill water tank and turn on water pump
to pressurize the system. Check for leaks.

7. Install right twin bed over water
compartment.

8. Install bolsters (back cushions), if so
equipped, in right rear corner of vehicle.

WATER HEATER

REMOVAL

1. Remove bolsters (back cushions), if so
equipped, from right rear corner of vehicle.

2. Remove right twin bed to gain access to
water compartment.

3. Turn off water pump at switch beside
entrance door. Turn off water heater switch
located in bathroom. Be sure motor generator
is turned off and external power cord is not
connected to an external power source.

4. Open plumbing drain valve (figure 1) and
water heater drain valve (located underneath
the water heater).

5. Remove access panel on water heater
Disconnect two electrical leads and ground
wire from water heater. Remove electrical
supply cord and conduit from water heater.

6. Remove hose from pressure temperature
relief valve.

7. Disconnect inlet (cold) and outlet (hot)
water hoses from water heater.

WARNING: IF WATER HEATER IS EQUIPPED
WITH A PRE-HEAT ASSEMBLY BE SURE EN-
GINE HAS BEEN ALLOWED TO COOL ONE-
HALF HOUR BEFORE ATTEMPTING TO REMOVE
PRE-HEAT ASSEMBLY TO AVOID PERSONAL
INJURY.

8. If water heater is equipped with pre-heat
assembly, remove from water heater with pre-
heat hoses remaining attached to unit.

9. Remove four water heater to floor
mounting bolts and remove water heater.

INSTALLATION

1. Install water heater and secure to floor
with four mounting bolts.

2. If water heater was equipped with pre-
heat assembly, install unit in water heater
with pre-heat hoses remaining attached.

3. Connect inlet (cold) and outlet (hot)
water hoses to water heater.

4. Install hose to pressure temperature
relief valve.

5. Install electrical supply cord and conduit
to heater. Connect two electrical leads and
ground wire to water heater.

6. Close plumbing drain valve (figure 1) and
water heater drain valve (located underneath
the water heater).

7. Turn on the water pump and open the hot
water faucet in the bathroom, until water
heater is filled (air no longer coming out of
faucet). Check system for leaks.

8. Turn on water heater switch with 120-
volt power supply connected to the Motorhome
power cord. Check for proper water heater
operation. .

9. Shut off water heater and water pump
switch.

10.Install right twin bed over water com-
partment.

11.Install bolsters (back cushions),
equipped, in right rear corner of vehicle.

if so

WATER HEATER

CHECK VALVE
(Refer to Figure 1)

A check valve is installed in the cold water
line (inlet) at the water heater to prevent hot
water from entering the Motorhome's cold
water system. -
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REMOVAL

1. Remove bolsters (back cushions), is so
equipped, from right rear corner of vehicle.

2. Remove right twin bed to gain access to
water compartment.

3. Turn off water pump at switch beside
entrance door. Turn off water heater switch
located in bathroom.

4. Open plumbing drain valve and water
heater drain valve (located underneath the
water heater). '

5. Disconnect hoses from check valve and
remove.

INSTALLATION
1. Connect hoses to check valve.

NOTE: Be sure arrow molded into body of
check valve is pointing toward water heater.

2. Close plumbing drain valve and water
heater drain valve (located underneath water
heater).

3. Turn on water pump and open the hot
water faucet in the bathroom, until water
heater is filled (air no longer coming out of
faucet). Check for leaks.

4. Install right twin bed over water com-
partment.

5. Install bolsters (back cushions), if so
equipped, in right rear corner of vehicle.

DRAINING LIVING AREA WATER SYSTEM
(ZEO6584)

1. Open the holding tank dump valve, after
making proper connection to approved dumping
station.

2. Turn off water heater at switch located
in the bathroom.

3. Remove bolsters (back cushions), if so
equipped, from right rear corner of vehicle.

4. Remove right twin bed to gain access to
water compartment.

5. Open the water heater drain cock
(located underneath the water heater). Open
the tank drain valve and plumbing drain valve
(valves are located on either side of water
pump).

6. Open the water tank drain valve and
plumbing drain valve (figure 1).

7. Open the two water line drain cocks at
the kitchen sink. To gain access to water line
drain cocks for the kitchen sink, remove the
second drawer located to the left of the
kitchen sink compartment.

8. Open the kitchen and bathroom faucets.

9. Turn the flush knob on top of the toilet
90° clockwise until water no longer enters the
toilet bowl.

10. Open the shower head shut-off valve and
open shower faucets, with shower head
extended toward shower stall drain.

11. At the external water connection (inside
external utilities compartment), remove hose
connection cover. Depress momentarily the
button on the check valve to allow this portion
of plumbing to drain. Install hose connection
cover. .

12. Using low air pressure (30 psi maximum),
blow back through all faucets, forcing water
from any low areas. Allow system to drain.

13. Turn on water pump, momentarily, to
remove any water remaining in pump housing,
then shut off,

14. Close all water line drain cocks and
valves, including the water heater drain cock.
Close kitchen, bathroom, and shower faucets.
Close holding tank dump valve and latch. Stow
holding tank tubes and replace dust cap.

WATER TREATMENT UNIT

On vehicles equipped with the water treat-
ment unit (formerly water purifier) (fiqure 2),
the lower two cartridges are identified with
two stickers (A" and "B"). Servicing this unit
is described by the following:

NOTE: Under normal family usage the
cartridge assembly is designed to last for
several years. Interval for replacement of

either cartridge may be determined by
restriction of -water flow at treated faucet.
The filter cartridges are designed to restrict
water flow when replacement is required.
Be sure the cartridge assembly (all three
tanks) is removed from the vehicle when
unheated, and temperatures fall below
freezing. The cartridge assembly should
then be stored in a heated facility.
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WATER TREATMENT UNIT

CARTRIDGE REPLACEMENT
(Refer to Figure 2)

NOTE: Replace the primary cartridge "A"
(refer to sticker on cartridge for identifi-
cation) when the flow rate diminishes.
Cartridge "B" may also require replacement
after an extended period of use. This
replacement is to be made when the
replacement of cartridge "A" fails to restore
the flow rate of assembly to a satisfactory
level.

1. Shut off water pump and close inlet
valve to cartridge assembly.

2. Remove plastic tubing connectors at
either end of old cartridge.

3. Remove old cartridge and discard.

4. Locate the new replacement cartridge in
the same position as the one just removed with
arrow on label pointing to the outlet end of
unit.

5. Connect plastic tubing to the new
cartridge making certain that the tubing
coming from the inlet valve connects to the
"INLET" fitting.

INLET VALVE

CARTRIDGE “'A”

CARTRIDGE ASSEMBL

Figure 2—Water Treatment Unit
Cartridge Location

6. Open the inlet valve, turn on water pump
and then place water treatment faucet handle
in the "UP" position water treatment faucet is
located beside the galley sink faucet). Allow a
full flow of water from faucet for about 15
minutes. Water treatment unit is now ready
for normal usage.
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SECTION 24K
TOILET

The information described in Maintenance Manual X-7525 under the heading
TOILET (Sec. 24K) is applicable to models covered by this supplement with the
addition of the following:

AQUA-MAGIC Il
GENERAL INFORMATION system. It uses a pressure flushing system.

The fresh water flushing system cleans bowl

with a minimum of water. No-splash bowl

The Aqua-Magic III toilet (figure 1) is a feature, maintains water seal even while
fresh water, permanently installed flushing vehicle is in motion.

TOILET TROUBLE DIAGNOSIS

Problem Possible Cause Correction
WATER KEEPS RUNN- 1. Water trap in the bottom 1. Remove foreign matter from water
ING INTO THE BOWL of the bow! not closing trap. Check to see that flush knob
completely, which in turn closes all the way (rotates through
keeps the ball valve partially 90° rotation).
open.
2. If running water persists, 2. Replace ball valve.

and the knob works
satisfactorily, faulty ball
valve.

TOILET LEAKS. 1. Leak at water supply 1. If the leak is in the back of the
THERE IS WATER connection. toilet, check the water supply
ON THE FLOOR. connection. Caorrect as necessary.

2. Closet flange base seal. 2. If the leak is at the closet flange
area, check the closet flange nuts
for tightness. If leak continues,
remove the toilet and check the
closet flange height. The height
should be 1/4" to 7/16" above
the floor. Adjust closet flange
height accordingly and replace
closet flange seal.

POOR FLUSH 1. Flush knob not fully 1. The knob must be held fully open
opened. during the flush. A good flush

should occur within five seconds.
If the problem persists, remove
the water supply line and check
the water supply. The flow rate
should be at least eleven quarts
per minute to ensure an adequate
flush.



24K-2 TOILET

1. Cover
2. Hinge Pin Retainer
3. Hinge Pin
4. Flush Knob
5. Knob Retainer
6. Top
7. Knob Crank
8. Stein Retainer
9. O-ring
10. Screw
11, Ball Valve
12. Screw
13. Vacuum Breaker Cover
14. Float Seal
15. Float
16. Star Washer
17. Bowl
18. Spring Mounting

Bracket
19, Push Link

20. Spring

21, Water Trap Crank
22. Screw

23. Washer

24, Seal

25, Water Trap

26. Base

27. Flange Seal

28. Nut

29, Bolt

30. Sealant

31. Water Trap Seal
32. Screw 12
33. Seal

34, Screw

35. Seat @
N 21
é

26

Ghe

© 28
& 29
A-5415

Figure 1~—Aqua-Magic III Toilet
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TOILET REPLACEMENT

REMOVAL

1. Turn off water pump at water pump
switch located beside entrance door. Open
cold water faucet in bathroom sink to reduce
line pressure.

2. Disconnect toilet water fill line at right
rear corner of toilet (below flush knob).

3. Flush toilet several times, if necessary,
to remove water from water trap.

4. Remove two nuts located at base of
toilet,

5. Lift toilet off
remove from vehicle.

6. To avoid holding tank fumes entering
vehicle place suitable air tight covering over
toilet mounting flange.

mounting studs and

INSTALLATION

1. Remove air tight covering (if used) from
toilet mounting flange.

2. Install new flange seal.

3. Set toilet in place and install two
mounting nuts located at base of toilet.

4. Connect toilet water fill line at right
rear corner of toilet (below flush knob).

5. Turn on water pump and momentarily
open cold water faucet to bleed out air in
water line.

6. Flush toilet several times and check for
leakage. Correct as necessary.

COMPONENT REPLACEMENT
(Refer to Figure 1)

BALL VALVE REPLACEMENT

1. Remove flush knob by pulling straight
upward.

2. Remove 12 screws from underside of
base. Remove base from bow!l and lid
assembly.

3. Remove 8 screws holding bowl to lid
assembly. Carefully separate bowl from lid

assembly, noting they are held together by a
non-hardening type caulking material.

4. Remove 3 screws securing ball valve to
bowl, and remove ball valve.

5. Install ball valve by reversing steps 1-4.
Note the two long ball valve retaining screws
are installed from the top, and the one short
screw is installed from underneath.

VACUUM BREAKER COVER REPLACEMENT

1. Remove flush knob.

2. Remove 12 screws from underside of
base. Remove base from bowl and lid
assembly. _

3. Remove 8 screws holding bowl to lid
assembly. Carefully separate bowl from lid
assembly, noting they are held together by a
non-hardening type caulking material.

4. Remove 17 screws retaining
breaker cover to bow! assembly.

5. Install vacuum breaker cover by revers-
ing steps 1-4.

vacuum

WATER TRAP REPLACEMENT

1. Remove flush knob.

2. Remove 12 screws from underside of
base. Remove base from bow!l and lid
assembly.

3. Remove 8 screws holding bowl to lid
assembly. Carefully separate bowl from lid
assembly, noting they are held together by a
non-hardening type caulking material.

4. Remove 2 screws holding water trap to
bowl. Then disconnect push link from water
trap. Remove water trap.

5. Install water trap by reversing steps 1-4.

MAINTENANCE

No routine maintenance is required to clean
the unit, use any high grade, non-abrasive
cleaner. Do not use highly concentrated or
high acid content household cleaners (no
scouring powder).
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SECTION 24L

HOLDING TANK AND
DRAINAGE SYSTEM

The information described in Maintenance Manual X-7525 under the heading
HOLDING TANK AND DRAINAGE SYSTEM (Sec. 24L) is applicable to models
covered by this supplement with the addition of the following illustration (figure 1).

ROOF _VENTS

KITCHEN SINK TRAP
SHOWER TRAP

BATHROOM SINK TRAP
ZEO6584

A-7271

Figure 1—Drainage System (Models ZE0651 and ZE06584)



USE OF METRIC AND CUSTOMARY NUTS, BOLTS AND SCREWS

General Motors Engineering Standards have adopted a portion of the standard metric
fastener sizes defined by SI (Systeme International). This was done to reduce the
number of sizes used and yet retain the best strength characteristics in each thread
size. For example, the customary 1/4—20 and 1/4—28 screws are replaced by the
metric M6.3 x 1 screw which has nearly the same diameter and 25.4 threads per

inch. The thread pitch is in between the customary coarse and fine thread pitches.

Metric and customary thread notation differ slightly. The difference is illustrated

below:

CUSTOMARY : METRIC
1/4 Mé6.3
Thread Major Thread Major
Diameter Diameter
in Inches in Millimetres
20 1
Number of Distance
Threads Between Threads
per Inch in Millimetres

Care should be taken when servicing to guard against cross threading or improper

retention due to interchanged metric and inch nuts and bolts.

When obtaining metric or customary nuts, bolts, and screws locally for servicing
care must be exercised in selecting parts that are equivalent to the original parts in

dimensions, strength, and pitch of threads.




METRIC BOLT AND NUT IDENTIFICATION

Common metric fastener strength property classes are 9.8 and 10.9 with the class identification
embossed on the head of each bolt. Customary (inch) strength classes range from grade 2 to 8 with
line identification embossed on each boit head. Markings correspond to two lines less than the
actual grade (i.e. grade 7 bolt will exhibit 5 embossed lines on the bolt head). Some metric nuts will
be marked with single digit strength identification numbers on the nut face. The following figure
illustrates the different strength markings.

GRADE 2 GRADE 5 GRADE 7 GRADE 8
(GM 200-M) (GM 280-Mm) (GM 290-Mm) (GM 300-m)

Customary (inch) bolts - tdentification marks correspond to bolt
strength - Increasing numbers represent increasing strength.

Metric Bolts - Identification class numbers correspond to bolt
strength - Increasing numbers represent increasing strength.

MANUFACTURERS NUT STRENGTH

IDENTIFICATION IDENTIFICATION
POSIDRIV
SCREW HEAD
r—=
22

9.8 O

IDENTIFICATION MARKS (4)




SI METRIC-CUSTOMARY CONVERSION TABLE

to get equivalent

Multiply by number of:
LENGTH
Inch 254 millimetres (mm)
Foot 0.304 8 metres (m)
Yard 0914 4 metres
Mile 1.609 kilometres (km)
AREA
Inch? 645.2 millimetres? (mn&z)
6.45 centimetres? (cm?)
Foot? 0.092 9 metres (m2)
Yard? 0.836 1 metres
VOLUME
Inch’ 16 387. I
16.387 Tr:}
0.016 4 litres (1)
Quart 0946 4 litres
Gallo 3.785 4 litres
Yard 0.764 6 metres® (m°)
MASS
Pound 0.453 6 kilograms (kg)
Ton 907.18 kilograms (kg)
Ton 0.907 tonne (t)
FORCE
Kilogram 9.807 newtons (N)
Ounce 0.278 0 newtons
Pound 4.448 newtons
TEMPERATURE
Degree Fahrenheit (CF32)>18 degree Celsius (C)
L]
°F 32 98.6
212
-40 | 40 80 L 120 160
bl L. b d i1 deedend b1 4 1 ] ] I ]I
I I 1 | l | l 1T 1T 71 LI 1
-40 0 20 40 60 80 100
°c 7 °c

Multiply

Foot/sec2
Inch/sec2

Pound-inch
Pound-foot

Horsepower

Inches of mercury
Pounds/sq. in.

BTU
Foot-pound
Kilowatt-hour

Foot candle

Miles/gal
Gal/mile

Miles/hour

by
ACCELERATION

0.304 8
0025 4

TORQUE

0.112 98
1.355 8

POWER _
0.746
PRESSURE OR STRESS

3377
6.895

ENERGY OR WORK
1 055.
1.355 8
3 600 000.
or 3.6x106
LIGHT
10.764
FUEL PERFORMANCE

0425 1
2352 7

VELOCITY
1.609 3

to get equivalent
number of :

metre/sec? (m/s°)
metre/sec

newton-metres (N-m)
newton-metres

kilowatts (kW)

kilopascals (kPa)
kilopascals

joules (J)
joules
joules (J = one W’s)

lumens/metre? (lm/m2 )

kilometres/litre (km/1)
litres/kilometre (I/km)

kilometres/hr. (km/h)




HOW TO USE CONVERSION CHARTS

Left Column is units of 10, (0, 10, 20, 30 etc.);
Top Row is in units of one (0, 1, 2, 3, etc).

EXAMPLE: Feet to inches Conversion Chart

feet 0 1 | 2 3 4 5 6 7 8 9 feet
inches inches inches inches inches inches inches inches inches inches
-- 12 24 36 48 60 72 84 96 108 -
10 120 132 144 156 168 180 192 204 216 228 10
20 240 252 264 276 288 300 312 324 336 348 20
30 360 372 384 396 408 420 432 444 456 468 30
40 480 492 504 516 528 540 552 564 576 588 40
50 600 612 624 636 648 660 672 684 696 708 50

12 feet equals 144 inches. Read across from 10 and down from 2.
6 feet equals 72 inches. Read down from 6.

FEET TO METRES

ft 0 1 2 3 4 5 6 7 8 9 ft

- 0.305 0.610 0.914 1.219 1.524 1.829 2.134 2.438 2.743 -
10 3.048 3.353 3.658 3.962 4.267 4.572 4.877 5.182 5.486 5.791 10
20 6.096 6.401 6.706 7.010 7.315 7.620 7.925 8.230 8.534 8.839 20
30 9.144 9.449 9.754 10.058 10.363 10.668 10.973 11.278 11.682 11.887 30
40 12.192 12.497 12.802 13.106 13.411 13.716 14.021 14.326 14.630 14.935 40
50 15.240 15.545 15.850 16.154 16.459 16.764 17.069 17.374 17.678 17,983 50
60 18.288 18.693 18.898 19.202 19.607 19.812 20.117 20.422 20.726 21.031 60
70 21.336 21.641 21.946 22.250 22.555 22.860 | 23.165 | 23.470 23.774 24.079 70
80 | 24384 24.689 | 24.994 25.298 | 25.603 25.908 26.213 | 26.518 26.822 | 27.127 80
90 27.432 27.737 28.042 28.346 28.651 28.956 29.261 29.566 | 29.870 | 30.175 90
100 30.480 30.785 | 31.090 | 31.394 | 31.699 | 32.004 | 32.309 | 32.614 | 32.918 | 33.223 | 100

METRES TO FEET

m 0 1 2 3 4 5 6 7 8 9 m

ft ft ft ft ft ft ft ft ft ft

- 3.2808| 6.5617 9.8425| 13.1234 | 16.4042] 19.6850 | 22.9659| 26.2467 | 29.5276 -
10 | 32.8084| 36.0892| 39.3701] 42.6509] 45.9318| 49.2126] 52.4934 | 55.7743] 59.0651] 62.3360| 10
20 | 65.6168] 68.8976] 72.1785[ 75.4593] 78.7402] 82.0210] 85.3018 ] 88.5827[ 91.8635] 95.1444| 20
30 | 98.4252]101.7060] 104.9869] 108.2677]111.56486 [114.8294 ] 118.1102 {121.3911]124.6719 [127.9528 | 30
40 |131.2336) 134.5144]137.7953|141.0761[ 144.3570 [147.6378 | 150.9186 | 154.1995 ]| 157.4803 [160.7612 [ 40
50 | 164.0420( 167.3228]170.6037 | 173.8845| 177.1654 [ 180.4462 | 183.7270 | 187.0079 ] 190.2887 [193.5696 | 50
60 | 196.8504 | 200.1312[203.4121 [ 206.6929] 209.9738 | 213.2546 | 216.5354 [ 219.8163 [ 223.0971 1226.3780 | 60
70 | 229.6588) 232.9396 | 236.2205 [ 239.5013| 242.7822 [ 246.0630[ 249.3438 [ 252.6247] 255.9055 [259.1864 | 70
80_| 262.4672 265.7480 | 269.0289 | 272.3097 | 275.5906 {278.8714 1 282.1522 [285.4331] 288.7139 [291.9948 | 80
90 | 295.2756 [ 298.5564 | 301.8373] 305.1181] 308.3990 [311.6798] 314.9606 | 318.2415[321.56223 [324.8032 | 90
100 | 328.0840( 331.3648| 334.6457| 337.9265| 341.2074 | 344.4882|347.7690 | 351.04991354.3307 [357.6116 { 100




MILES TO KILOMETRES

mile 0 1 2 3 4 5 6 7 8 9 mile
km km km km km km km km km km

-- 1.609 3.219 4.828 6.437 8.047 9.656 11.265 12.875 14.484 --
10 16.093 17.703 19.312 20.921 22.531 24.140 25.750 27.359 28.968 30.578 10
20 32.187 33.796 35.406 37.015 38.624 40.234 1 41.843 43.452 45,062 46.671 20
30 48.280 49,890 51.499 53.108 54.718 56.327 57.936 59.546 61.155 62.764 30
40 64.374 65.983 67.593 69.202 70.811 72.421 74.030 75.639 717.249 78.868 40
50 80.467 82.077 83.686 85.295 86.905 88.514 90.123 91.733 93.342 94.951 50
60 96.561 98.170 99.779 | 101.39 103.00 104.61 106.22 107.83 109.44 111.04 60
70 | 112.65 114.26 115.87 117.48 119.09 120.70 122.31 123.92 125.53 127.14 70
80 | 128.75 130.36 131.97 133.68 135.19 136.79 138.40 140.01 141.62 143.23 80
00 | 144.84 146.45 148.06 149.67 151.28 1562.89 154.50 156.11 167,72 159.33 90
100 | 160.93 162.54 164.15 165.76 167.37 168.98 170.59 172.20 173.81 175.42 100

KILOMETRES TO MILES
km 0 1 2 3 4 5 6 7 8 9 km
mil mil mif mil mil mil mil mil mil mil

-- 0.621 1.243 1.864 2.486 3.107 3.728 4.350 4.971 5.592 --
10 6.214 6.835 7.457 8.078 8.699 9.321 9.942 10.562 11.185 11.805 10
20 12.427 13.049 13.670 14.292 14.913 15.534 16.156 16.776 17.399 18.019 20
30 18.641 19.263 19.884 20.506 21.127 21.748 22.370 22.990 23.613 24.233 30
40 24.855 25.477 26.098 26.720 27.341 27.962 28.584 29.204 29.827 30.447 40
50 31.069 31.690 32.311 32.933 33.504 34.175 34.797 35.417 36.040 36.660 50
60 37.282 37.904 38.525 39.147 39.768 40.389 41.011 41,631 42.254 42.874 60
70 43.497 44,118 44,739 45.361 45.982 46.603 47.225 47.845 48.468 49.088 70
80 49.711 50.332 50.953 51.675 52.196 52.817 53.439 54.059 54.682 55.302 80
90 55.924 56.545 57.166 57.788 58.409 59.030 59.652 60.272 60.895 61.515 90
100 62.138 62.759 63.380 64.002 64.623 65.244 65.866 66.486 67.109 67.729 100

GALLONS (U.S.) TO LITRES
uU.s. uU.s.
gal 0 1 2 3 4 5 6 7 8 9 gal
L L L L L L L L L L

-- 3.7854 7.5709 | 11.3563| 15.1417 | 18.9271| 22.7126| 26.4980| 30.2834| 34.0638 -
10 37.8643| 41.6397| 45.4251 | 49.2105| 52.0060 | 56.7814| 60.5668| 64.3523| 68.1377] 71.9231 10
20 75.7086| 79.4940| 83.2794 | 87.0648] 90.8502 | 94.6357| 98.4211| 102.2065 | 105.9920 ] 109.7774 20
30 | 113.5628] 117.3482 [ 121.1337 |124.9191 [ 128.7045 | 132.4899] 136.2754 | 140.0608 | 143.8462 | 147.6316 30
40 | 161.4171| 165.2025 | 158.9879 | 162.7734 | 166.5588 | 170.3442 ] 174.1296 | 177.9151 | 181.7005 | 185.4859 40
50 | 189.2713| 193.0668 | 196.8422 | 200.6276 | 204.4131 | 208.1985] 211.9839 | 215.7693 | 219.5548 | 223.3402 50
60 | 227.1256| 230.9110 | 234.6965 | 238.4819 | 242.2673 | 246.0627 | 249.8382 | 253.6236 | 257.4090 | 261.1945 60
70 | 264.9799] 268.7663 | 272.6507 [276.3362 | 280.1216 | 283.9070 | 287.6924 | 291.4779 | 295.2633 | 299.0487 70
80 | 302.8342| 306.6196 | 310.4050 [314.1904 [ 317.9759 [ 321.7613 | 325.5467 | 329.3321 | 333.1176 | 336.9030 80
00 | 340.6884 | 344.4738 | 348.2593 | 3562.0447 | 355.8301 | 359.6156 | 363.4010 | 367.1864 | 370.9718 | 374.7573 90
1700 | 378.6427] 382.3281 | 386.1135 | 380.8990 | 393.6844 | 397.46981 401.2553 | 405.0407 | 408.8261 {412.6115 | 100




LITRES TO GALLONS (U.S.)

L 0 1 2 3 4 5 6 7 8 9 L

gal gal gal gal gal gal gal gal gal gal

0.2642 | 0.5283 | 0.7925 1.0667 1.3209 15850 | 18492 | 2.1134 | 2.3775

10 26417 | 2.9059 | 3.1701 34342 | 3.6984 | 3.9626 | 4.2267 | 4.4909 | 4.7551 5.0192 1.6

20 52834 | 55476 | 5.8118 | 6.0759 | 6.3401 6.6043 | 6.8684 | 7.1326 | 7.3968 [ 7.6610 20

30 7.9251 81893 | 84535 | 8.7176 | 89818 | 9.2460 | 95102 | 9.7743 ] 10.0385 ] 10.3027 30

40 | 10.5668 | 10.8310 | 11.0952 | 11.3594 | 11.6235 | 11.8877 | 12.15619 | 12.4160 | 12.6802 | 12.9444 40

50 | 13.2086 | 13.4727 | 13.7369 | 14.0011 42652 | 14.56294 | 14.7936 | 15.0677 | 165.3219 | 15.5861 50

60 | 15.8503 ] 16.1144 | 16.3786 | 16.6428 | 16.9069 | 17.1711 | 17.4353 | 17.6995 | 17.9636 | 18.2278 60

70 | 18.4920 | 18.7561 | 19.0203 j 19.2845 | 19.5487 | 19.8128 | 20.0770 | 20.3412 | 20.6053 | 20.8695 70

B0 | 21.1337 | 21.3979 | 21.6620 | 21.9262 | 22.1904 | 22.4545 | 22.7187 | 22.9829 | 23.2470 [ 23.5112 80

00 | 23.7754 | 24.0396 | 24.3037 [ 24.5679 | 24.8321 | 25.0962 | 25.3604 | 25.6246 | 25.8888 | 26.1529 90

10 2641711 26.6813 | 26.9454 | 27.2096 | 27.4738 | 27.7380 | 28.0021 | 28.2663 | 28.5305 | 28.7946 | 100

GALLONS (IMP.) TO LITRES

IMP 0 1 2 3 4 5 6 7 8 9 IMP
gal gal

L L L L L L L - L L L
4.5460| 9.0919| 13.6379| 18.1838 | 22.7298| 27.2758 | 31.8217 | 36.3677| 40.9136

10 | 45.4596 | 50.0056] 54.551 59.0975| 63.6434 | 68.1894 | 72.2354 | 77.2813] 81.8275] 86.3732 | 10
20 | 90.9192 ] 95.4652]100.0111 [104.5571 }109.1030 ] 113.6490 } 118.1950 [ 122.7409 [127.2869 | 131.8328 | 20
30 [ 136.3788 [140.9248 145.4707 | 150.0167 [ 154.5626 | 159.1086 [ 163.6546 | 168.0005 | 172.7465 [ 177.2924 | 30
40 | 181.8384 [186.3844 [ 190.9303 [ 195.4763 [200.0222 | 204.5682 | 209.1142 | 213.6601 [ 218.2061 | 222.7520 | 40
50 | 227.2980 |231.8440 ] 236.3899 [ 240.9359 | 245.4818 [ 250.0278 | 2564.5738 | 259.1197 [263.6657 | 268.2116 | 50
60 1 272.7576 1277.3036 { 281.8495 | 286.3955 [290.9414 [295.4874 | 300.0334 | 304.5793 | 309.1253 [ 313.6712 | 60
70 | 318.2172]322.7632]327.3091 | 331.8551 [ 336.4010 | 340.9470 | 345.4930 | 350.0389 | 354.5849 | 359.1308 | 70
80 |363.6768 1368.22231372.7687 | 377.3147 | 381.8606 | 386.4066 | 390.9526 | 395.4985 {400.0445|404.5904 | 80
90 | 409.1364 ]413.6824 [ 418.2283 | 422.7743 | 427.3202 | 431.8662 | 436.4122 | 440.9581 | 445.9041 | 450.0500 | 90
100 | 454.56960 1459.1420 } 463.6879 | 468.2339 | 472.7798 | 477.3258 | 481.8718 1 486.4177 1 490.9637 | 495.56096 | 1

LITRES TO GALLONS (IMP.)

L 0 1 2 3 4 5 6 7 8 9 L

gal gal gal gal gal gal gal gal gal gal

- 0.2200 | 0.4400 0.6599 0.8799 | 1.0999 | 1.3199 | 1.56398 1.7598 | 1.9798

10 21998 | 2.4197 | 26397 | 28597 | 3.0797 | 3.2996 | 35196 | 3.7396 | 3.9596 | 4.1795 10

20 43995 | 46195 | 4.8395 | 50594 | 52794 | 54994 | 5.7194 | 59394 | 6.15693 | 6.3793 20

30 65593 | 6.8193 | 7.0392 | 7.2592 | 7.4792 | 7.6992 1 7.9191 8.1391 8.3591 8.56791 30

40 8.7990 | 9.0190 | 9.2390 | 9.4590 | 9.6789 [ 9.8989 | 10.9189 | 10.3389 | 10.6588 | 10.7788 | 40

. 560 | 10.9988 | 11.2188 | 11.4388 | 11.6587 | 11.8787 | 12.0987 { 12.3187 | 12.6386 | 12.75686 | 12.9786 50

60 | 13.1986 | 13.4185 | 13.6385 [ 13.8585 | 14.0785 | 14.2984 | 14.5184 | 14.7384 | 14.9584 | 15.1783 60

70 | 15.3983 ] 15.6183 | 15.8383 | 16.0582 | 16.2782 | 16.4982 | 16.7182 ] 16.9382 | 17.1581 | 17.3781 70

80 | 17.5081 | 17.8181 | 18.0380 | 18.2580 | 18.4780 | 18.6980 | 18.0179 | 19.1379 | 19.35679 | 19.6779 80

90 | 19.7978 | 20.0178 | 20.2378 | 20.4578 | 20.6777 20:8977 21.1177 ] 21.3377 | 21.5576 | 21.7776 20

100 | 21.9976 | 22,2176 | 22.4376 | 22.6575 | 22.8775 | 23.0975 | 23.3175 | 23.56374 | 23.7574 | 23.9774 | 100




POUNDS TO KiLOGRAMS

b 0 1 2 3 4 5 6 7 8 9 b
kg kg kg kg kg kg kg kg kg kg
- 0.454 0.907 1.361 1.814 2.268 2.722 3.175 3.629 4.082 -
10 4536 . 5.443 5.807 6.350 | 6.804 | 7.257 7.711 8.165 01 i
20 9.072 9.525 9.979 | 10.433 | 10.886 | 11.340 | 11.793 | 12.247 | 12.701 | 13.154 20
30 | 13.608 | 14.061 | 14.515 | 14.969 5.427 | 15.876 | 16.320 | 16.783 | 17.237 | 17.690 | 30
40 | 18.144 | 18597 | 19.061 | 19.504 | 19.958 | 20.412 | 20.865 | 21.319 | 21.772 | 22.226 40
50 | 22.680 | 23.133 | 23.587 | 24.040 | 24494 | 24.048 | 25.401 | 25.855 | 26.308 | 26.762 50
60 | 27216 | 27660 | 28.123 | 28576 | 20.030 | 29.484 | 20.037 | 30.391 | 30.844 | 31.298 80
70 | 31.751 | 32.205 | 32.659 | 33.112 | 33.566 | 34.019 | 34.473 | 34927 | 35.380 | 35.834 70
80 | 36287 | 36.741 | 37.195 | 37.648 | 38.102 | 38.5656 | 39.009 | 39.463 | 39.916 | 40.370 80
90 | 40.823 | 41.277 | 41.730 | 42.184 | 42.638 | 43.092 | 43,545 | 43.998 | 44453 | 44.906 50
100 | 45350 | 45813 | 46.266 | 46.720 | 47.174 | 47.627 | 48.081 | 48.534 | 48.988 | 49.442 | 100

KILOGRAMS TO POUNDS

kg 0 1 2 3 4 5 6 7 8 9 kg
Ib b Ib ib Ib b Ib Ib ib Ib
- 2.205 4.409 6.614 8.818 | 11.023 | 13.228 | 15.432 | 17.637 | 19.842 -
10 | 22.046 | 24.251 | 26455 | 28.660 | 30.865 | 33.069 | 35.274 | 37.479 | 39.683 | 41.888 1 10
20 | 44.092 | 46.297 | 48502 | 50.706 | 52911 | 55.116 | 57.320 | 59.525 | 61.729 | 63.93 20
30 | 66.139 | 68.343 | 70.548 | 72.752 | 74.957 | 77.162 | 79.366 | 81.671 | 83.776 | 85.980 | 30
40 | 88.185| 90.389 | 92594 | 94.799 | 97.003 | 99.208 | 101.41 | 103.62 | 105.82 | 108.03 40
50 | 110.23 | 112.44 | 11464 | 116.84 | 119.05 | 121.25 | 123.46 | 125.66 | 127.87 | 130.07 50
60 | 132.28 | 134.48 | 136.69 | 13889 | 141.10 | 143.30 | 14551 | 147.71 | 149.91 | 152.12 60
70 | 154.32 | 156.53 | 158.73 | 160.04 | 163.14 | 16535 | 167.556 | 169.76 | 171.96 | 174.17 70
80 | 176.37 | 17857 | 180.78 | 18298 | 185.19 | 187.39 | 189.60 | 191.80 | 194.01 | 196.21 80
90 | 198.42 | 200.62 | 202.83 | 205.03 | 207.23 | 209.44 | 211.64 | 213.86 | 216.05 | 218.26 90
100 | 220.46 | 222.67 | 22487 | 227.08 | 22928 | 23149 | 23369 | 235.80 | 238.10 | 240.30 | 100
POUNDS PER SQUARE INCHES TO KILOPASCALS
b/inZ| 0 1 2 3 a4 5 .6 7 8 9 Ib/in2
kPa kPa kPa kPa kPa kPa kPa kPa kPa kPa
- 0.0000| 6.8948| 13.7895| 20.6843] 27.5790| 34.4738| 41.3685| 48.2663| 55.1581| 62.0628| --
10 _| 68.9476] 75.8423| 82.7371| 89.6318]| 96.5266 | 103.4214|110.3161]117.2109] 124.1056] 131.0004] 1C
20 | 137.8051 | 144.7809 | 151.6847 | 158.5794 | 166.4742 | 172.3689 | 179.2637 | 186.1584[193.0532] 199.9480] 20 |
30 | 206.8427 | 213.7375 | 220.6322 | 227.6270 | 234.4217 | 241.3165 | 248.2113 | 265.1060 | 262.0008 | 268.8955 | 3C
40 _|275.7903 | 262.6850 | 289.5798 | 296.4746 | 303.3693 | 310.2641 | 317.1588 | 324.0636 | 330.9483 | 337.8431| 40
50 | 344.7379 | 351.6326 | 358.5274 | 365.4221 | 372.3169 | 379.2116 | 386.1064 | 393.0012]399.8969] 406.7907] 50 |
60_| 412.6854 | 420.5802 | 427.4740 | 434.3697 | 441.2645 | 448.1592 | 455.0540 | 461.9487 | 468.8435 [ 475.7382] 60 |
70 |482.6330]489.56278 | 496.4225 | 503.31731510.2120 | 517.1068 [524.0015 | 530.8963 ] 537.7911] 544.6858 | 70
80 | 551.5806]558.4753 | 565.3701 | 572.2648 | 579.1596 | 586.0544 | 592.9491 | 599.8439 | 606.7386 | 613.634 80 |
90 162052811627.4229 |634.3177641.2124 _613_1572‘ 5.0010 | 661.8067 | 668.7014 | 675.6862 . 90 |
700 [689.4757|696.3705 | 703.2653 ] 710.1601 | 717.0649 | 723.9497 | 730.8445 | 737.7303 | 744.6341| 751.5280 |




KILOPASCALS TO POUNDS PER SQUARE INCHES

kPa (] 1 2 3 a 5 6 7 8 9 kPa
b/in2 | b/in2 | b/in2 | b/in2 | b/in2 | b/in2 | b/in2 | b/in2 | b/in2 | Ib/in2
- .1450 2901 4351 5801 7262 8702 | 1.01563 | 1.1603 | 1.3053 -
10 | 14504 | 15064 | 17404 | 1.8856 | 2.0306 | 2.1666 | 2.3206 | 2.4666 | 2.6107 | 2.7567 0
20 | 209007 | 3.0458 | 3.1908 | 3.3359 | 3.4809 | 3.6259 | 3.7710 | 3.9160 | 4.0610 | 4.2061 20
30 | 43511 | 44961 | 4.6412] 4.7862 | 49313 | 50763 | 5213 | 5.3664 | 5.5114 | 5.6564 30
40 | 58015 | 59465 | 6.0916 | 6.2366 | 6.3816 | 65267 | 6.6717 | 6.8167 | 6.9618 | 7.1068 | 40
50 | 7.2518 | 7.3969 | 7.6419 | 7.6870 | 7.8320 | 7.9770 | 8.1221 | 8.2671 | 8.4121 | 85672 50
60 | 8.7022 8473 | 89923 | 01373 | 90.1824 | 9.4274 | 05724 | 9.7175 | 9.8625 | 10.0076 50
70 | 10.1626 | 10.2976 | 10.4427 | 10.5877 | 10.7327 | 10.8778 | 11.0228 | 11.1678 | 11.3129 | 11.4579 | 70
B0_| 11.6030 | 11.7480 | 11.8030 | 12.0381 | 12.1831 | 12.3281 | 12.4732 | 12.6182 | 12.7633 | 12.0083 | 80
00 | 13.0533 | 13.1984 | 13.3434 | 13.4884 | 13.6335 | 13.7785 | 13.9236 | 14.0686 | 14.2136 | 14.3587 | 90
100 | 14.5037 | 14.6487 | 14.7938 | 14.9388 | 15.0838 | 15.2289 | 15.3739 | 15.5190 | 15.6640 | 15.8090 | 100
POUND FEET TO NEWTON-METRES
ft-Ib 0 1 2 3 4 5 6 7 8 9 ft-Ib
N'm N‘m N-m N'm N'm N‘m N'‘m N‘m N‘m N‘m

13558 2.7116] 40675 642331 6.7791] 81349 94907 ) 108465 2024 -

- 1
10 | 13.5682] 14.9140] 16.2698 | 17.6256 | 18.9815 | 20.3373[ 21.6931] 23.0489 | 24.4047 ] 25.7605| 10
20 | 27.1164 | 284722 | 20.8280 ] 31.1838 | 32.5396 | 33.80564] 3b.2513| 36.6071 ] 37.9620 | 30.3187 ] 20

30 | 406745 | 42.0304 | 43.3862] 44.7420 ] 46.0978] 47.4536] 48.8004 | 50.1653 | 51.6211] 52.8769] 30 |
:

40 | 542327 555885 | 56.9 58.3002 | 59.6560( 61.0118| 62.3676| 63.7234 | 656.0793 | 66.4351 | 40
50 | 67.7909 | 69,1467 | 70.,5025] 71.8584| 73.2142] 74.5700| 75.9268| 77.2816 | 78.6374 | 79.9933] 50
60 | 81.3491] 82.7049 | 84.0607 | 85.4165 | 86./7724| 88.1282] 89.4840 | 90.3898 | 92.19656 | 93.5514 | 6
70 | 9490731 96.2631 | 97.6189] 98.9747 |100.3305 | 101.6863 | 103.0422 | 104.3980 |105.7538 | 107.1096 | 70
80 |108.4654 [109.8213 [111.1771 | 112.6329 [113.8887 | 115.2445] 116.6003 [ 117.9562 [119.3120 [120.6678 | 80

90 | 122.0236 | 123.3794 [124.7363 [ 126.0911 | 127.4460 | 128.8027 | 130.1585 | 131.5143 |132.8702 [ 134.2260 | 90 _

100 | 135.5818 [ 136.9376 | 138.2934 | 139.6493 | 141.0051 | 142.3609 | 143.7167 [ 145.0725 | 146.4283 [ 147.7842 | 100

NEWTON-METRES TO POUND FEET

N-m 0 1 2 3 4 5 6 7 8 9 N'm
ft-lb ft-lb ft-ib ft-lb ft-lb ft-lb ft-lb ft-lb ft-lb ft-lb
- 7376 | 1.4751 2.2127 | 29502 | 3.6878] 4.4254 | 5.1692 | 5.9005} 6.6381 -
10 73756 | 8.1132 | 8.8507 | 9.5883 | 10.3258 | 11.0634 | 11.8010 | 12.5385 | 13.2761 | 14.0136 10
20 | 14.75612 | 15.4888 | 16.2264 | 16.9639 | 17.7015 | 18.4390 | 19.1766 | 19.9142 | 20.6517 | 21.3893 20
30 | 22.1269 | 22.8644 | 23.6020 | 24.3395 | 25.0771 | 25.8147 | 26.5622 | 27.2898 | 28.0274 | 28.7649 30
40 | 29.5025 | 30.2400 | 30.9776 | 31.7152 | 32.4527 | 33.1903 | 33.9279 | 34.6654 | 35.4030 | 36.1405 40
50 [ 36.8781 | 37.6157 | 38.3532 | 39.0908 | 39.8283 | 40.5659 | 41.3035 | 42.0410 | 42.7786 | 43.5162 50
60 | 44.2637 | 44.9913 | 45.7288 | 46.4664 | 4/.2040 | 47.9415 | 48.6791 | 49.4167 | 50.1542 | 50.8918 60
70 | 51.6293 | 52.3669 | 53.1045 | 53.8420 | 54.56796 | 55.3171 | 56.0547 | 56.7923 | 57.5298 | 58.2674 70
80 | 59.0050 | 59.7425 | 60.4801 | 61.2176 | 61.9552 | 62.6928 | 63.4303 | 64.1679 | 64.9055 | 65.6430 | 80
90 | 66.3806 | 67.1181 | 67.8557 ] 68.5933 | 69.3308 | 70.0684 | 70.8060 | 71.5435 | 72.2811 3.0186 90
100 | 73.7562 | 74.4938 | 75.2313 | 75.9689 | 76.7064 | 77.4440 | 78.1816 | 78.9191 | 79.6567 | 80.3943 | 100




Fractions

Decimal
In.

015625 . ...
03125

0625 .....
078125 . ...

09375 ....
09375 . ...

15625

3125 ...

34375

40625 ....
421875 . ...
4375 .....
453125 . ...

DECIMAL AND METRIC EQUIVALENTS

Metric
MM.

.39688
.79375
1.19062
1.58750
1.98437
2.38125
2.77812
3.1750
3.57187
3.96875
4.36562
4.76250
5.15937
5.565625
5.95312
6.35000
6.74687
7.14375
7.54062
7.93750
8.33437
8.73125
9.12812
9.52500
9.92187
10.31875
10.71562
11.11250
11.50937
11.90625
12.30312
12.70000

Fractions

Decimal
In.

515625 ...
53126 ....
546875 ...
5625 ....
578125 ...
59375 . ...
.609375 ...

.671875 ...
6875 ....
703125 ...
71875 . ...
734375 ...

.796875 ...
8126 . ...
828125 ...
84375 . ...
.859375 ...
87 .....
890625 ...
90625 . ...
921875 ...
9375 ....
953125 ...
96875 . ...
984375 ...
100 ......

Metric
MM.

13.09687
13.49375
13.89062
14.28750
14.68437
15.08125
15.47812
15.87500
16.27187
16.66875
17.06562
17.46250
17.85937
18.26625
18.65312
19.05000
19.44687
19.84375
20.24062
20.63750
21.03437
21.43125
21.82812
22.22500
22.62187
23.01875
23.41562
23.81250
24.20937
24.60625
25.00312
25.40000



Subject A

Adjustments

Alignment . . . . . . ..

Belt Tension, Engine.

Carburetor . .
Furnace Spark Electrode .
Ignition Timing .

Motor Generator Breaker Pomts

Ride Height

Spark Plugs, Engine .
Throttle Return Control .
Tire Pressure .

Valves, Engine

Valve Timing, Engine

Air Bellows

Air Compressor
Diagnhosis . . . . « . . .

Repair.

Replacement . . . . . .
Air Conditioning and Heating .
Component Replacement.

Compressor Repair . .

Diagnosis

Evacuating and Chargmg ..

Operation .
Performance Test .

Periodic Service . . . . .
Refrigerant Precautions .
Special Tools .

Specifications . . . . . .
AirlLeaks . . . . . . . ..

Alignment
Front . . . . . . . . ..
Rear

Aluminum and Fiberglass

Repair, Body . . . . .

Ball Joint

Checks
Lower. « « « « « « « &
Upper . . . « « « « « .

INDEX

Sec. Page
. 3A - 19
4A - 21
6A - 51

. . 6K - 3
. 6M - 16
. 286G - 12
6Y - 15
24C - 1

. 3A - 19
. 4A - 23
. . 6Y -18
. 6T - 8
.10 - 1
. 6A - 40
. 6A - 56
. . 4A - 20
. 4B - 21
. 4A - 12
4B - 12

. 4A - 20
. 4B - 21
. . 4A - 18
. 4B - 18
B - 1

. 1B - 69
. 1B - 81
1B - 89
B - 37
1B - 53

. 1B - 3
1B - 67
1B - 37

. 1B - 51
1B -109

. 1B -110
. 1B -109
4A - 16
4B - 16
3A - 19

. 4A - 21
. 4B - 17
1A - 3
3A - 17
3A - 17

. 3A - 17
3A - 17

Subject

Bathroom Sink Faucet . . .
Batteries . . . . . . . .
Amphere Load Chart . .
Cables. .
Charging Guide . . . . .
Charging Procedure . . .
Description .
Diagnosis
Jump Starting . .
Replacement . . . . . .

Voltage and Temperature Chart .

Belt Tension, Engine. . . . .

Body . .
EndCap. . . « ¢ ¢« o .
Entrance Door . . . . .
Floor. . . . . . . .
Paint Codes . . . .
Repair. :
Rub Rail. . . . . .
Structure . . . . .
Brakes. . . . . e e e
Bleeding. . . . . . .
Brake Shoe Adjustment
Component Repair . . .
Component Replacenient.
Breaker Point Adjustment .

s o o o o . .

e« o e o o
s o o o & @

C

Camshaft Bearings, Engine .
Camshaft, Engine . . . .
Carburetor, Engine
Adjustments . . . . . .
Assembly
Cleaning and Inspection
Disassembly . . . . .
Replacement . . . . .
Vacuum Ports . . .
Chassis Electrical. . . .
Diagnosis of Radio . .
Circuit Breakers . . .
Fuses
Horn .
Instrument Panel . . .
Light Bulbs. . . . . .
Radio and Tape Player. .
Wiring. . . . . . . . .
Checking Valve Timing . .
Circuit Breakers . . . . .
Ground F ault Interrupter.

. e o o * .

e o & o o e

Sec. Page
. 243 - 2
. 6Y - 2
. 6Y - 5
. 6Y - 8
. 6Y - 6
. 6Y - 5
. 6Y - 2
. 6Y - 3
. 6Y - 6
6Y - 8
6Y - 5
6A - 51
. 6K - 4
. 1A - 1
. 1A - 14
. 1A - 14
. 1A - 15
. 1A - 1
. 1A - 3
. 1A -~ 13
. 1A - 4
.5 -1
.5 -1
.5 -1
.5 -5
.5 -1
. 24C- 1
. 6A - 60
. 6A - 59
. 6M - 16
. 6M - 12
. 6M - 11
. 6M - 7
. 6M - 3
. 6M - 2
.12 - 1
. 12 - 8
. 12 - 13
.12 - 13
.12 - 12
.12 - 1
.12 - 12
.12 - 8
.12 - 6
. 6A - 56
. 12 - 13
. 2B - 6




Subject

Connecting Rod, Engine .
Installation. . . .
Removal. . . e o e

Control Arm, Front

Bushing .

. . . . .
. . . . o

Lower .
Upper . .
Control Arm, Rear
Replacement .
Converter Replacement
Model ZEO6581.

Model ZEO6584. . . .

Coolant, Engine.
Precautions .
Recommendations.
Testing . . . . .

Coolant Recovery System

Cooling, Engine. . . . .
Belt Tension .

Coolant Check .

" DrainandFill . . . . .

. Drive Belt Check . . .
Fan and Fan Clutch .
Hoses and Brackets . .
Pressure Check . . . .
Thermostat Check . .
Water Pump . . .

Crankshaft, Engine . . .

Crankshaft Pulley, Engine .

Cylinder Bore, Checking .
Cylinder Head, Engine . .

D
Diagnosis
Air Conditioning . . .
Battery
Engine. . . . .
Front Suspenswn .
Furnace . . . . . . .
Generating System . .

.

.

Heating and Air Conditioning .
High Energy Ignition System

Radio. . . « « . .« &
Rear Suspension

DiscandHub. . . . . .
Disce « ¢« ¢ ¢« o & .
Hub Bearing . .

Distributor

Component Replacement.

. Components . . . . .
-Diagnosis . . . . . .
Service . . . . . . .
Specifications . . . .

Sec. Page
. 6A - 44
. 6A - 48
. 6A - 44
. 3A - 14
. 3A - 16
. 3A - 15

3A - 14
. 4A - 19
. 48 - 20
. 24B - 2

248 - 7

13 - 5
.13 - 5
.13 - 5
.13 - 5
13- 4
. 6K - 1
. 6K - 3
6K - 1
LK - 1
. 6K - 2
. 6K - 2
. 6K - 2
. 6K - 1
. 6K - 2
. 6K - 3
. 6A - 61
. 6A - 51
. 6A - 47
. 6A - 38
. 1B - 1
. 6Y - 3
. 6A - 5
C3A - 1
. 26G- 4
. 6Y - 10
. 1B - 1
. 6Y - 19
. 6Y - 25
.12 - 8
. 4A - 11
. 4B - 11
.3A - 9
. 3A - 12
. 3A - 11
. 6Y - 29
. 6Y - 14
. 6Y - 20
. 6Y - 28
. 6Y - 33

Subject

Draining Water System (ZEOQ6584).

Drive Belts, Engine
Replacement . . .

Tension Adjustment . . . .

ECS System . . . . . . . .
Electrical, Engine. . . . . .
Batterles e e . .

Generating System
High Energy Ignition System

6Y -
6Y -

. 6Y -

Specifications . . . . . . .

tlectrical, Living Area . . .
Electronic Height Sensor
Description . . . . . . .
Operation Check . . . . .
Replacement . . . . . . .
Electro-LevelI. . . . . . .
Electro-Level II. . . . . .
Emission Control Mamtenance

. o o * o . .

Emission Control Systems . .
Evaporation Control System

Positive Crankcase Ventilation .
. 6T -
. 6T -

Thermal Vacuum Switch . .
Throttle Return Control .
EndCap. . . . . .
Engine. . . . . . .. ...
Diagnosis . . . « .« . . .
Electrical . . . . . . . .
Fuel System . . . . . . .
In-Vehicle Service. . . . .
Maintenance Intervals . . .
Out-of-Vehicle Service . .
Replacement . . . . . . .
Specifications . . . . . .
Storage . . . . . .. ..
Entrance Door . . . . . . .
Evaporation Control System .
Description. . . . . . . .
Diagnosis . . . . . . .
On-Vehicle Service . .
Exhaust System, Vehicle . . .
Exterior Receptacle. . . . .

F

fFanandFanClutch . . . . .
Final Drive. « « « « « « . .
Floor . e e s s s
Fluids and l_ubricants Chart

Frame. e o e
Front Cover, Engine. . . . .

Front End Alignment . . . .

e e e e o

N OO
|

. 6Y -
. 6Y -

24B -

. 4B -

4B -

. 48 -
. 4A -
. 4B -

6T -

6T -

1A -
6A -

. 6A -
. 6Y -
. 6M -

6A -

. 6A -

6A -
6A -
6A -
1A -

6K -
3C -
1A -

6A -
3A -
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Front Suspension .

Galley Sink Faucet .
Generating System (Automotive)

Subject

Alignment . . . .
Component Replacement.
Description
Diagnosis .
Ride Height . .
Torque Specifications . .

e o o o o o

* e o o

Fuel Pump, Engine . . . .

Fuel System, Engine. . . .
Carburetor .
Fuel Pump .

. .

Fuel Tank and Exhaust . .
Furnace . « . ¢« « « « &

Diagnosis . . . o o e
General Informatlon .
Combustion Chamber
Replacement .
Component Replacement.
Specifications

Fuses « v v ¢ ¢ o o o o &

G

Diagnosis

Faulty Indicator Lamp o« e e s

Mounting . .
Quick-Check . . . . .

Harmonic Balancer, Engine .

Component Replacement.
Compressor Repair . . .
Diagnosis o .
Evacuating and Charging.
Operation . . . . . . .
Performance Test. . .
Periodic Service . o .
Refrigerant Precautions .
Special Tools. . .

Specifications

High Energy Ignition System

Component Replacement.
Description
Diagnosis .« o e
Operation « . « « « . &

#UBBPVICE & ¢ o o o o o e

Specifications . . . . .

Heating and Air Conditioning .

e o o o 8 e e o & o

e o o o e & e e o e & e o o

e e o o o o

Holdmg Tank and Dramage System
Horn

* 8 & o o o o

Sec. Page Subject i Sec. Page
3A - 1 Ignition Timing . « . . « « . . . 6Y - 15
3A - 19 Instrument Panel . . . . . . . .12 - 1
3A - 9 Engine Water Indicator . . . . 12 - 2
3A - 9 Printed Circuits . . . . . . . 12 - 2
3A - 1 Speedometer and Gauge Cluster. 12 - 1
3A - 19 Intervals, Maintenance. . . . . . 0 - 2
3A - 21
6M - 28
6M - 1 J
6M - 1
6M - 28 Jump Starting . . . . . . . . . 6Y - 6
8 - 1
26G- 1
24G- 4 K
24G- 1
Knuckle . « « ¢ o ¢« v v o o o o 3A - 13
248G - 6 Knuckle Seal . . . . . . . . « 3A - 12
24G- 8
24G - 14
12 - 13 L
Light Bulbs
Chassis « « ¢« ¢« o o o o o o « 12 -12
LivingArea . . . « « « « « o 2B~ 9
‘243 - 1 Living Area Facilities
Electrical . . .+ . . . . .. . 2B- 1
6Y - 10 Furnace « « « « « o o « « » o 24G- 1
6y - 11 Holding Tank and
6Y - 9 Drainage System . . . . . . 24L - 1
6Y - 9 Motor Generator . . . . . . . 24C- 1
Refrigerator . . « « . . . . . 24D- 1
Toilet . . « « « ¢« . & e oo 2K~ 1
Water System . . . . . . . . 247 - 1
Lube and General Maintenance . . 0 - 2
e
6A - 51 Lubricants « « « ¢« ¢« oo o« o « . 0 - 7
8 - 1 :
1B - 69
1B - 81 M
B - 89 Main Bearings, Engine . . . . . . 6A - 62
B - 37 Maintenance Schedule . . . . . . 0 - 2
18 - 53 Manifold, Engine
B - 3 Exhaust . o« « « o o v o o . o« 6A - 33
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Wiring Diagrams

Living Area
1977 /1978 12v DC (zEO6581)
1977 /1978 120v AC (zEO6581)

1977 120v AC (zEO6584)

Chassis
1977 / 1978 with Electro Level | (Models ZEO6581, ZEO6584)

1977 / 1978 Transmode with Electro Level |
(Models ZEO6083, ZEO6583)

1978 with Electro Level Il (Model ZEO6581)

1978 Transmode with Electro Level Il (Models ZEO6083, ZEO6583)
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FOREWARD

Information in this Supplement when used in conjunction with the 1975
& 1976 Maintenance Manual (Form No. X-7525) provides coverage for
1977 and 1978 GMC Motorhomes andTransModes.

References are made to special tools in the various sections of this
supplement. These tools or their equivalent, are necessary and are
recommended to readily and efficiently accomplish certain service
operations. The tools, however, are not supplied by General Motors
Corporation. Information regarding the availability of these tools can be
obtained from the Zone Office or from the Service Department at the
factory.

All information, illustrations and specifications contained in this
supplement are based on the latest product information available at the
time of publication approval. The right is reserved to make changes at

any time without notice.

GMC

GMC TRUCK & COACH

DIVISION OF GENERAL MOTORS CORPORATION
PONTIAC, MICHIGAN 48053
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IMPORTANT SAFETY NOTICE |

Proper service and repair is important to the safe, reliable
operation of all motor vehicles. The service procedures recommended
by GMC Truck & Coach and described in this manual are effective
methods for performing service operations. Some of these service
operations require the use of tools specially designed for the purpose.
The special tools should be used when and as recommended. '

It is important to note ‘that this manual contains various Warnings
and Cautions which should be carefully read in order to minimize risk

of personal injury to service personnel or the possibility that improper

service methods will be followed which may damage the vehicle or
render it unsafe. It is also important to understand that these
Warnings and Cautions are not exhaustive. GMC Truck & Coach could
not possibly know, evaluate and advise the service trade of all
conceivable ways in which service might be done or of the possible
hazardous consequehces of each way. Consequently, GMC Truck &
Coach have not undertaken any such broad evaluation. Accordingly,
anyone who uses a service procedure or tool which is not recommended
by GMC Truck & Coach must first satisfy himself thoroughly that
neither his safety nor vehicle safety will be jeopardized by the service

method he selects.
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CAUTION

These vehicles contain some parts dimensioned in the metric svstem as
well as in the customary system. Some fasteners are metric and are very
close in dimension to fdmiliar customary fasteners in the inch system. It
is important to note that, during any vehicle maintenance procedures,
replacement fasteners must have the same measurements and strength as
those removed, whether metric or customary. (Numbers on the heads of
metric bolts and on surfaces of metric nuts indicate their strength.
Customary bolts use radial lines for this purpose, while most customary
nuts do not have strength markings.) Mismatches or incorrect fasteners
can result in vehicle damage or malfunction, or possibly personal injury.
Therefore, fasteners removed from the vehicle should be saved for re-use
in the same locations whenever possible. Where the fasteners are not
satisfactory for re-use, care should be taken to select a replacement that
" matches the original. For information and assistance, see your
authorized dealer.
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