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This part covers engine trouble 
diagnosis and tune-up procedures for 
the 223 Six engine, the medium-duty 
(292) and the heavy-duty (292, 302, 
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and 332) V-8 engines. In addition, 
the cleaning, inspec tion, repair, and 
overhaul procedures for these co­
gines arc covered . 

D ENGINE TROUBLE DIAGNOSIS 

Engine performance complaints 
usually fall under one of the basic 
headi ngs lis ted in the "Engine 
Trouble Diagnosis Guide." When a 
par ticu lar trouble can not be traced 
to a definite cause by a simple check, 

the poss ible items that could be at 
fault are listed in the order of their 
probable occurrence. Check the 
items in the order listed. For ex­
ample, under Poor Acceleration the 
ignit ion system is listed as a proba-

ENGINE TROUBLE DIAGNOSIS GUIDE 

ENGINE WILL NOT 
CRANK 

ENGINE CRANKS 
NORMALLY, BUT WILL 
NOT START 

The cause of this trouble is usually 
in the start ing system (Part 12-2). 

If the starting system is not at 
fault, check for a hydrostatic lock or 
a seized engine, as fo llows: 

Remove the spark plugs, then at­
tempt to crank the engine with the 

Check the fuel supply. If there is 
sufficient fuel in the tank, the cause 
of the trouble probably lies in either 
the igni tion or the fuel system. 

To determine which system is at 
fault, perform the fo llowing test: 

Disconnect a spark plug wire. 
Check the spark intensity at the end 
of the wire by install ing a terminal 
adapter in the terminal of the wire to 
be checked. Then, hold the adapter 
approx imately o/w inch from the ex­
haust manifold and crank the engine. 
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Timing Gears- 302 and 
332 HD V-S ........ . . .. 1-21 
Camshaft. . . . . . . . . . . . . . . 1-21 
Cra nkshaft .... . . .. ... . . 1-22 
Connecting Rods .... . ... 1-22 
Pistons, Pi ns, and Rings.. 1-22 
Main and Connecting Rod 

Bearings ............. 1-24 
F lywheel- Manual-Shift 
Transm iss ions, ......... 1-24 
Cylinder Block .......... 1-25 
Oil Pan and Oi l Pumps .. 1-25 
Crankcase Vent ilation 

System Maintenance ... 1-26 

For engine removal, disassembly, 
assembly, and installation proce­
dures, refer to the part of this group 
which covers the applicable engines. 

ble cause of the trouble. All the igni­
tion system items that affect accelera­
tion are listed. Check all these items 
before proceed ing to the next prob­
able cause. 

starter. If the engine cranks, it indi­
cates that water is leaking into the 
cy lind ers. Remove the cylinder 
head (s) and inspect the gasket(s) 
andl or head(s) for cracks. Examine 
the cylinder block for cracks. 

IF THERE IS NO SPARK OR 
A WEAK SPARK AT THE 
SPARK PLUGS 

The cause of the trouble is in the 
ignition sys tem. 

To determine if the cause of the 
trouble is in the primary or the 
secondary circuit, remove the coil 
high tension lead from the top of 
the distributor and hold it approxi­
mately 3/ 16 inch from the cylinder 
head. With the ignition on, crank the 
engine and check for a spark. 

If the spark at the coil high ten-

CONTINU ED ON NEXT PAGE 























































ment is dirty and will not permit a 
sufficient flow of oi l, the pressure 
acting on the inner face of the va lve 
drops. If the pressure difference be­
tween the valve faces is great enough 
to overcome spring pressure, the 
valve will open. Oil then by-passes 
the element, maintaining an emer­
gency suppl y of oil to the engine. 

From the filter , the oil flows into 
the main oil ga llery. The oil gallery 
supplies oil to all the camshaft and 
main bearings through a drilled pas­
sage in each main bearing web. 

The timing cha in and sprockets arc 
lubricated through a flat on the No. 
I camshaft bearing. 

Oil slingers prevent leakage by 
directing o il away from the crank­
shaft front and rear oil seals. 

Cylinder walls, pistons, and piston 
pins are lubrica ted th rough a dri lled 
hole in each connecting rod which 
indexes with a drilled hole in the con­
necting rod journal of the crankshaft. 

Oil under reduced pressure lubri­
cates the valve rocker arm shaft as­
sembly. The oi l is fed through a 
drilled passage in the cylinder block 
at the No.3 camshaft bearing which 
indexes with a hole in the cylinder 
head . An oil inlet tube directs the oil 
into the hollow valve rocker arm shaft 
through the No.6 valve rocker arm 
shaft support. The oil from the shaft 
flows through drilled holes in each 
rocker arm to lubrica te the rocker arm 
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PART 1-2 - 223 SIX ENGINE 

shaft bore and the va lve and ball end 
of the rocker arm. Excess oi l spirals 
down the rotating push rod and ass ists 
in lubricating the tappet and push rod 
seat. An oil outlet tube exhausts ex­
cess oil from the rocker shaft to lu­
bricate the distributor lower bushing 
and distr ibutor drive gear. The oil 
out let tube is located at the No. 1 
rocker arm support. The oi l from 
each rocker arm drains into the push 
rod chamber through holes provided 
in the cylinder head. 

The oil in the push rod chamber 
drains back into the oil pan through 
an opening at the back of the block. 

CRANKCASE VENTILATION 

The 223 Six engine is equipped 
with either a vent tube-type crank­
case venti lation system or a positive 
crankcase venti lation system . In the 
vent tube-type system, the crankcase 
vapors are discharged to the atmos­
phere. In the positive system, the 
crankcase vapors are returned to the 
intake manifold. 

VENT TUBE-TYPE CRANKCASE 
VENTILATION SYSTEM 

A crankcase ventilation tube is lo­
cated at the rear of the engine. The 
forward mol ion of the truck causes a 
partial vacuum to be formed at the 
tube out let. This vacuum action 
causes a ir to be drawn through the 
engine from the combination oi l tiller 
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and breather cap located in the front 
of the valve push rod chamber cover 
(Fig. 5). The fi ller cap contains a 
maze filtering element. 

Filtered air from the breather cap 
flows into the front section of the 
valve rocker arm shaft chamber. 
Here the ai r has a chance to normal­
ize its temperature before contacting 
contaminating vapors originating in 
the crankcase. Warm ventilating air 
minimizes the formation of crank­
case sludge. 

The ventilat ing air moves down 
past the push rods into the crankcase. 
A ir is diverted from the front section 
of the crankcase through holes in the 
front of the cylinder block wall to 
ventilate the timing cha in chamber. 
The air from the crankcase is then 
directed into the crankcase venti la­
tion tube by the TOtating action of 
the crankshaft. 

POSITIVE CRANKCASE VENTILATION 
SYSTEM 

Ventilating air enters the engine in 
the normal manner through the 
breather cap and is distributed 
through the engine in the same man­
ner as in the vent tube-type system. 
However, instead of the ventilating 
air being discharged to the atmos­
phere, it is returned to the intake 
manifold . The a ir is returned to the 
intake manifold through an exhaust 
tube which extends from the crank­
case ventilat ion out let in the left side 
of the cylinder block to a spring­
loaded regulator valve (Fig. 6). The 

FIG. 5-Venl Tube-Type Crankcase Venlilalion Syslem FIG. 6-Positive Crankcase Ventilalion System 
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FIG. 7-Positive Crankcase Ventilation Regulator Valve 

valve regulates the amount of air to 
meet changing operating conditions. 

During idle, intake mani.fold vac­
uum is high. The high vacuum over­
comes the tension of the spring pres­
SUfe and seats the valve (Fig. 7). With 
the valve in this position, all the ven­
tilating air passes through a cali­
brated orifice in the valve. With the 
valve seated, there is minimum venti­
lation. As engine speed increases and 
manifold vacuum decreases, the 
spring forces the valve off its seat and 
to the fu ll open position. This in­
creases the flow of ventilating air. 

COOLING SYSTEM 

The coolant is drawn from the 
bottom of the radiator by the water 
pump which delivers the coolant to 
the cylinder block (Fig. 8). FIG. 8-Cooling System 

EJ ENGINE REMOVAL AND INSTALLATION 

The procedures are separated ac­
cording to truck body styles. 

B- AND F-SERIES 

A typical engine installation is 
shown in Fig. 9. 

REMOVAL 

1. Remove the hood. 
2. Drain the cooling system and 

the crankcase. 
3. Remove the drive belt(s). Re­

move the fan , spacer, and pulley. 

4. Remove the radiator and shroud 
as an assembly. 

S. Remove the air cleaner. 

6. Disconnect the choke control 
cable at the carburetor. Disconnect 
the accelerator shaft to accelerator 
bellcrank rod at the bellcrank. 

On a truck with an automatic 
transmission, disconnect the transmis­
sion throttle control rod at the bell­
crank. 

7. Remove the accelerator retract­
ing spring. 

As the coolant enters the block, it 
travels through cored passages to cool 

the entire length of each cylinder 
wal l. Upon reaching the rear of the 
cylinder block, the coolant is directed 
upward into the cylinder head where 
it cools the combustion chambers, 
valves, and valve seats on its return 
to the front of the engine. 

At this point, the coolant flows 
into the coolant outlet connection, 
past the thermostat if it is open, into 
the top of the radiator. If the thermo­

stat is closed, a small portion of the 
coolant is returned to the water pump 
for recirculation. The entire system 
is pressurized to 7 psi. 

Al033-B 

8. Disconnect the flexible fuel line 
at the fuel tank line and install a cap 
on the fuel tank line. 

9. Disconnect the generator wires 
at the generator. 

10. Remove the engine ground 
strap at the flywheel housing (re­
tained by the upper left flywheel 
housing to engine rear plate bolt). 

11. Remove the upper right and 
the lower left engine rear plate to 
flywheel housing retaining bolt. 

12. Disconnect the heater hoses at 
the engine. 
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