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This manual provides information for the proper servicing of 1959
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The V-8 engines will be referred
to as follows: medium duty engine
(292 cubic inch displacement) as
MD V-8; heavy duty engines (292,
302, and 332 cubic inch displace-
ment) as HD V-8; and super duty
engines (401, 477, and 534 cubic
inch displacement) as SD V-8,

The following service procedures
apply to all engines. The cleaning,
inspection, repair, and overhaul pro-
cedures of the component engine
parts apply after the parts have been

removed from the engine, or in the
case of a complete engine overhaul,
after the engine has been disas-
sembled.

For removal, disassembly, and

installation procedures, refer to Part
1-2, 1-3, or 1-4.

The specifications for all engines
are listed in Part 1-5.

] ENGINE TROUBLE DIAGNOSIS

Poor engine performance can be
caused by the need for a general
engine tune-up, by gradual wear of
engine parts or by a sudden parts
failure. A good trouble diagnosis
will indicate the need of a complete
engine tune-up, individual adjust-
ments, part(s) replacement or over-
haul, or the need of a complete
engine overhaul.

Engine performance complaints
usually fall under one of the basic
headings listed in the “Engine Trou-
ble Diagnosis Guide.”

In addition, the “Engine Trouble
Diagnosis Guide” lists procedures
and checks to be performed to help
isolate the cause of the trouble in a
particular system. The reference after

each check refers to that part of the
manual which covers, in detail, check-
ing procedures as well as corrections
to be made in the various systems.
When a particular trouble can not
be traced to a definite system by a
simple check, the possible systems
that could be at fault are listed in the
order of their probable occurrence;
therefore, in most cases, the checks
should be made in the order listed.
Some consideration, however, should
be given to logical order. For ex-
ample, if the spark plugs are removed
for testing and they are not the cause
of the trouble, and several checks
later calls for a compression test, to
save time, check the compression
while the spark plugs are out.

A separate “Trouble Diagnosis
Guide” is included in the ignition,
fuel, and cooling system parts of the
manual. These diagnosis guides list
the basic troubles listed in the “En-
gine Trouble Diagnosis Guide”, but
cover only the items relating to the
particular system under considera-
tion. For example, in the “Engine
Trouble Diagnosis Guide” under
Poor Acceleration, the ignition sys-
tem is listed as a probable cause of
the trouble. In the Ignition Trouble
Diagnosis Guide under Poor Accel-
eration, all the ignition system items
that affect acceleration are listed.
These items should all be checked be
fore proceeding to the next item listec
in the “Engine Trouble Diagnosis
Guide.”
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ENGINE TROUBLE DIAGNOSIS GUIDE

ENGINE WILL NOT
CRANK

The cause of this trouble is usually
in the starting system (Part 10-2).

If the starting system is not at
fault, check for a hydrostatic lock or
a seized engine. Remove the spark
plugs, then attempt to crank the
engine with the starter. If the engine

cranks, it indicates that water is leak-
ing into the cylinders. Remove the
cylinder head(s) and inspect the gas-
ket(s) and/or head(s) for cracks.
Also examine the cylinder block for
cracks.

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START

Check the fuel supply.

If there is sufficient fuel in the
tank, the cause of the trouble prob-
ably lies in either the ignition or the
fuel system.

To isolate the cause:

Remove the ignition wire from a
spark plug, and insert a piece of
proper sized metal rod in the insula-
tor so that it protrudes from the insu-
lator. With the ignition on and the
starter cranking the engine, hold the
end of the rod approximately 3/,

inch from the cylinder block.

If there is no spark or a weak
spark, the cause of the trouble is in
the ignition system (Part 2-1).

If the spark is good, check the
spark plugs (Part 2-1).

If the spark plugs are not at fault,
check the fuel system (Part 2-2).

If the fuel system is not at fault,
check the valve timing (Part 1-2,
1-3, or 1-4).

ENGINE STARTS, BUT
FAILS TO KEEP RUNNING

If the engine starts and runs for a
few seconds, then stops, check the:
Fuel system (Part 2-2).
Ignition system (Part 2-1).

No oil pressure (on trucks with an
electric fuel pump the safety switch
would automatically shut off the elec-
tric fuel pump).

ENGINE RUNS, BUT
MISSES

First, determine if the miss is
steady or erratic and at what speed
the miss occurs by operating the
engine at various speeds under load.

MISSES STEADILY AT
ALL SPEEDS

Isolate the miss by operating the
engine with one cylinder not firing.
This is done by operating the engine
with the ignition wire removed from
one spark plug at a time, until all
cylinders have been checked. Ground
the spark plug wire removed.

If the engine speed changes when
a particular cylinder is shorted out,
that cylinder was delivering power
before being shorted out. If no change
in the engine operation is evident, the
miss was caused by that cylinder not
delivering power before being shorted
out, check the:

Ignition system
Engine compression

MISSES ERRATICALLY AT
ALL SPEEDS

Check the:

Exhaust gas control valve (Part
1-1).

Ignition system (Part 2-1).
Fuel system (Part 2-2).

Engine compression to deter-
mine which mechanical com-
ponent of the engine is at
fault (Part 1-1).

Exhaust system for excessive
back pressure,

Cooling system for internal leaks
and/or for a condition that
prevents the engine from
reaching normal operating
temperature (Part 2-4).

CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE (Cont.)

ENGINE RUNS, BUT
MISSES (Cont.)

MISSES AT IDLE ONLY
Check the:

Fuel system (Part 2-2).

Ignition system (Part 2-1).

Vacuum booster pump, lines,
and fittings for leaks (223 Six
only).

Valve lash (Part 1-2, 1-3, or
1-4).

Engine compression for low
compression (Part 1-1).

MISSES AT HIGH SPEED ONLY
Check the:
Ignition system (Part 2-1).
Fuel System (Part 2-2).

Cooling system for overheating
or internal leakage (Part 2-4).

ROUGH ENGINE IDLE

Check the:

Fuel system (Part 2-2),

Ignition system (Part 2-1).

Exhaust gas control valve (Part
1-1).

Valve lash (Part 1-2, 1-3, or
1-4).

Vacuum booster pump, lines,

and fittings for leaks (223 Six

only).
Loose engine mounts (Part 1-2,
1-3, or 1-4).

Improper cylinder head bolt
torque (Part 1-2, 1-3, or 1-4).

Leaking power brake vacuum
booster (Part 9-2).

POOR ACCELERATION

Check the:
Ignition system (Part 2-1).
Fuel system (Part 2-2).
Exhaust gas control valve (Part
1-1).
Valve lash (Part 1-2, 1-3, or
1-4).

Brakes for proper adjustment

(Group 9).

Clutch slippage (Manual-Shift
Transmission).

Automatic transmission for
proper adjustment.

ENGINE DOES NOT
DEVELOP FULL POWER,
OR HAS POOR HIGH
SPEED PERFORMANCE

Determine if the trouble exists
when the engine is cold, at normal
operating temperature, or at all
engine temperatures.

ENGINE COLD

Check the:
Exhaust gas control valve (Part
1-1).
Fuel system (Part 2-2).

Cooling system if the engine
reaches operating tempera-
ture slowly (Part 2-3).

ENGINE AT NORMAL
OPERATING TEMPERATURE

Check the:

Exhaust gas control valve (Part
1-1).
Fuel system (Part 2-2).

ALL ENGINE TEMPERATURES
Check the:
Engine compression (Part 1-1).
Ignition system (Part 2-1).
Fuel system (Part 2-2).
Governor (Part 2-3).
Valve lash (Part 1-2, 1-3, or
1-4).
Camshaft lobe lift (Part 1-1).
Valve timing (Part 1-2, 1-3, or
1-4).
Cooling system if the engine
overheats (Part 2-3).
Exhaust system for excessive
back pressure,

Torque converter (Automatic
Transmission).

Brake adjustment.
Tire pressure (Part 7-3).

CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE (Cont.)

EXCESSIVE FUEL
CONSUMPTION

Determine the actual fuel con-
sumption with test equipment in-
stalled in the truck.

If the test indicates that the fuel
consumption is not excessive, demon-
strate to the owner how improper
driving habits will affect fuel con-
sumption.

If the test indicates that the fuel
consumption is excessive, make the
preliminary checks listed below be-
fore proceeding to the fuel and igni-
tion systems.

PRELIMINARY CHECKS

Tires (Part 7-3).
Wheel alignment (Part 7-3).
Brakes.

FUEL SYSTEM

IGNITION SYSTEM

ENGINE COMPRESSION

COOLING SYSTEM

TORQUE CONVERTER

Exhaust gas control valve (Part
1-2, 1-3, or 1-4).

Odometer calibration (Part
11-1).

Ignition timing (Part 2-1).

Valve lash (Part 1-2, 1-3, or
1-4).

(Part 2-2.)

(Part 2-1.)

(Part 1-1.)

(Part 2-4.)

ENGINE OVERHEATS

Temperature sending unit
(Part 11-1).

Temperature gauge (Part 11-1).

Exhaust gas control valve (Part
1-1).

Cylinder head bolt torque
(Part 1-2, 1-3, or 1-4).

Cooling system (Part 2-4).
Ignition timing (Part 2-1).
Valves (Part 1-1).

Exhaust system.

Brakes.

ENGINE FAILS TO REACH
NORMAL OPERATING
TEMPERATURE

Temperature sending unit
(Part 11-1).

Temperature gauge (Part 11-1).

Engine thermostat(s) (Part 2-4).

E] TUNE-uP

A tune-up is a systematic proce-
dure for testing various engine com-
ponents, and, if necessary, bringing
them within recommended specifica-
tions to restore engine efficiency and
performance,

The Tune-Up Schedule (Table 1)
is applicable for either a minor or
major tune-up, A minor tune-up is
recommended each 8000 miles and a
major tune-up is recommended each
24,000 miles, The reference after

each operation refers to that part of
the manual which describes, in detail,
the procedure to be followed. Per-
form the operations in the sequence
listed.
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TABLE 1—1un e-Up Schedule

_ Perform on | Recom- ) Perform on | Recom-
Operation - — mended Operation - — mended
Minor | Major| Procedure Minor | Major|Procedure
SPARK PLUGS Part 2-1 IDISTRIBUTOR (Cont’d)
Clean, adjust, and test. X X a Check and adjust centrif-
ugal advance (Centrif-
ENGINE COMP,RESSIQN ugal Advance and Dual
Take compression reading Part 1-1 Advance Distributors). X
of each cylinder. X
Check and adjust vacuum Part 2-1
INTAKE MANIFOLD Part 1-2, advance (Loadomatic
Check and tighten bolts. X |(1-3, 0r 1-4 and Dual Advance Dis-
tributors). X
DRIVE BELTS RPN,
Check and adjust the ten- Part 2-4 C""a? i e X
sion of all drive belts, | X X -
[BATTERY FUEL SYSTEM
Clean batler}' cables and Clean fuel pump ﬁ_lter
terminals. X bowl. X X
Tighten cable clamps. X |part 10-1 Replace fuel pump filter
Grease battery terminals, X bowl strainer, X
Check battery state of Check fuel pump pressure
charge. X X and capacity. X |Part 2-2
: Drain fuel system filter. X
|[ELECTRICAL
Oil generator rear bearing Replace fuel system filter
through oil cup (223 Six),. X element. %
Ch Part 10-1 Clean carburetor fuel
eck generator output. X bowl(s) and adjust
Check starter motor cur- float setting. X
rent draw. X
Check coil output. X IADJUSTMENTS
: : Check and adjust ignition Part 2-1
Perform a primary cir- tmin X X
cuit resistance test, X |Part 2-1 ¥
Perform a secondary cir- Check and adjust engine
cuit continuity test. X idle speed. X X |part 22
Adjust idle fuel mixture. X X
DISTRIBUTOR
Check the condition of i
: Check and adjust valve Part 1-2,
the breaker points. X lash. X [1-3,0r 1-4
Replace the breaker points
anc the condeser: X Check and adjust governor Part 2-3
Check and adjust the speed. X X
breaker arm spring
tension. X
- —— Part 2-1 XHAUST
Lubricate the distributor Free the exhaust gas con- Part 1-1
cam. Oil the lubricating trol valve. X X
wick (Centrifugal Ad-
vance and Dual Ad-
vance Distributors). COOLING SYSTEM
Lubricate the distributor In;pect th; rafitat?r.
bushing through the oil oses, and engine Ior
cup. . xX water leaks. X Part 24
Check and adjust point Add rust inhibitor to ra-
dwell, X X diator. X
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MANIFOLD VACUUM TEST

A manifold vacuum test aids in
letermining the condition of an
engine and also in helping to locate
the cause of poor engine perform-
ance. To test manifold vacuum:

1. Operate the engine for a mini-
mum of V2 -hour at 1200 rpm,.

2, Install an accurate, sensitive
vacuum gauge on the manifold vac-
uum line or on the fitting in the in-
take manifold.

3. Operate the engine at recom-
mended idle rpm.

4. Check the vacuum reading on
the gauge.

TEST CONCLUSIONS

Manifold vacuum is affected by
carburetor adjustment, valve timing,
the condition of the valves, cylinder
compression, and leakage of the in-
take manifold, carburetor, or cylinder
head gaskets.

Because abnormal gauge readings
may indicate that more than one of
the above factors is at fault, exercise
caution in analyzing an abnormal
reading. For example, if the vacuum
is low, the correction of one item may
increase the vacuum enough to indi-
cate that the trouble has been cor-
rected. It is important, therefore, that
each cause of an abnormal reading
be investigated and further tests con-
ducted where necessary in order to
arrive at the correct diagnosis of the
trouble.

Table 2 lists various types of read-
ings and their possible causes.

Allowance should be made for the
effect of altitude on the gauge read-
ing. The engine vacuum will decrease
with an increase in altitude.

ENGINE COMPRESSION TEST

1. Be sure the battery is good.
Operate the engine for a minimum
of ¥2 hour at 1200 rpm. Turn the
ignition switch off, then remove all
the spark plugs.

2. Set the throttle plates (primary
throttle plates only on the 4-barrel
carburetor) and choke plate in the
wide open position,

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

TABLE 2—Manifold Vacuum Gauge Readings

Gauge Reading (Inches Hg.)

Engine Condition

16-17 (401 SD V-8)

17-18 (447,534 SD V-8)

18-19 (223 Six and 302, 332 HD
V-8)

19-20 (292 MD and HD V-8)

Normal.

Low and steady.

Loss of power in all cylinders caused possibly
by late ignition or valve timing, or loss of
compression due to leakage around the piston
rings.

Very low.

Manifold, carburetor, or cylinder head gas-
ket leak.

Needle fluctuates steadily as
speed increases.

A partial or complete loss of power in one
or more cylinders caused by: a leaking valve;
cylinder head or intake manifold gasket leak;
a defect in the ignition system; or a weak
valve spring.

Gradual drop in reading
at engine idle.

Excessive back pressure in the exhaust
system.

Intermittent fluctuation.

An occasional loss of power possibly caused
by a defect in the ignition system or a stick-
ing valve,

Slow fluctuation or drifting
of the needle.

Improper idle mixture adjustment, carburetor
or intake manifold gasket leak, or possibly

late valve timing,

4. Crank the engine several times
and record the highest reading re-
corded. Note the number of com-
pression strokes required to obtain
the highest reading.

5. Repeat the test on each cylinder,
cranking the engine the same number
of times for each cylinder as was re-
quired to obtain the highest reading
on No. 1 cylinder.

TEST CONCLUSIONS

A variation of = 20 pounds (SD
V-8 engines) or = 10 pounds (223
Six and all MD and HD V-8 en-
gines) from specified pressure is sat-
isfactory. However, the compression
of all cylinders should be uniform
within 10 pounds.

A reading of more than the allow-
able tolerance above normal indicates
excessive deposits in the cylinder.

A reading of more than the allow-
able tolerance below normal indicates
leakage at the cylinder head gasket,
piston rings, or valves,

A low even compression in two
adjacent cylinders indicates a cylin-
der head gasket leak. This should be
checked before condemning the rings
or valves.

To determine whether the rings or
the valves are at fault, squirt the
equivalent of a tablespoon of heavy
oil into the combustion chamber,
then crank the engine to distribute
the oil and repeat the compression
test. The oil will temporarily seal leak-
age past the rings. If approximately
the same reading is obtained, the
rings are satisfactory, but the valves
are leaking. If the compression has
increased 10 pounds or more over
the original reading, there is leakage
past the rings.

During a compression test, if the
pressure fails to climb steadily and
remains the same during the first two
successive strokes, but climbs higher
on the succeeding strokes, or fails to
climb during the entire test, it indi-
cates a sticking valve.

a MANIFOLDS, CYLINDER HEADS, AND VALVES

MANIFOLDS

Clean the manifolds in a suitable
solvent, then dry them with com-
pressed air.

On the intake manifolds for all
engines except the SD V-8 engines,
scrape all carbon deposits from the
center exhaust passage below the car-

buretor heat riser of the intake mani-
fold. This carbon acts as an insulator
restricting the heating action of the
hot exhaust gases.




GROUP 1-—ENGINES

PUSH ROD

Holding fixture

HG J—Push Rod Runout—Typical

Inspect the manifolds for cracks,
leaks, or other defects that would
make them unfit for further service.
Replace all studs that are stripped or
otherwise damaged. Remove all fil-
ings and foreign matter that may have
entered the manifolds as a result of
repairs.

EXHAUST GAS CONTROL
VALVE—223 SIX AND 292
MD V-8

Check the thermostatic spring to
make sure it is hooked on the stop
pin. The spring stop is at the top of
the valve housing when the valve is
properly installed. The action of the
valve is illustrated in Fig. 1 or 2.

Check to make sure the spring
holds the valve closed when the en-
gine is cold, Actuate the counter-
weight by hand to make sure it moves
freely through approximately 90° of
rotation without binding.

The wvalve is closed when the
engine is at normal operating temper-
ature and running at idle speed. How-
ever, a properly operating valve will
open when very light finger pressure
is applied to the counterweight, Rap-
idly accelerate the engine to make
sure the valve momentarily opens.
The valve is designed to open when
the engine is at normal operating

CLOSED
(HEAT ON)

OPEN VNN, e i
(HEAT OFF)

(@) (3) cHECK DIAGONALLY
(2) CHECK ACROSS CENTER

1001-A

FIE 2—Exhuus| Gas Control Valve—
292 MD V-8

1004-A

FIG. 4—Cy|inder Head Flatness—Typical

temperature and is operated at high
rpm. Free stuck valves with a pene-
trating oil and graphite mixture.

VALVE ROCKER ARM
SHAFT ASSEMBLY

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

Check the clearance between each
rocker arm and the shaft by checking
the I.D. of the rocker arm bore and
the O.D. of the shaft. If the clearance
between any rocker arm and the shaft
exceeds the wear limit, replace the
shaft and/or the rocker arm. Inspect
the shaft and the rocker arm bore for
nicks, scratches, scores, or scuffs.
Dress up minor surface defects with
a hone.

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

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

Check for broken locating springs.
Inspect the oil tubes (except SD V-8
engines) for cracks or sharp bends.

PUSH RODS

Check the ball end and the socket
end of the push rods for nicks,
grooves, roughness, or excessive
wear.

The push rods can be visually
checked for straightness while they
are installed in the engine by rotating
them with the valve closed. They
also can be checked between ball and
cup centers with a dial indicator (Fig.
3). If the runout exceeds the maxi-
mum limit at any point, discard the
rod. Do not attempt to straighten
push rods.
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Tool—-T52L—6085—AEE

INTAKE AND EXHAUST—223
SIX AND ALL M D V-8 ENGINES

INTAKE— ALL HD V-8
ENGINES
Tool—T56T-6085-A

INTAKE AND EXHAUST—
ALL SD V-8B ENGINES

EXHAUST— ALL HD V-8
ENGINES

HE 7—Reaming Valve Guides—Typical

CYLINDER HEADS

To protect the machined surfaces
of the cylinder head, use holding fix-
tures while the head is off the engine.

CLEANING AND INSPECTION

With the valves installed to protect
the valve seats, remove carbon de-
posits from the valve heads and cyl-
inder head surface with a scraper and
a wire brush, Be careful not to scratch
the cylinder head gasket surface.
After the valves are removed, clean

the valve guide bores with a valve
guide cleaning tool. Use cleaning sol-
vent to remove dirt and grease.
Check the head for cracks, and
the gasket surface for burrs and
nicks. Replace the head if it is
cracked. Do not plane or grind more
than 0.010 inch from the cylinder
head gasket surface. Remove all
burrs or scratches with an oil stone.
Check the valve seat insert for
signs of excessive wear, cracks, or
looseness (intake and exhaust on 302

FIG. 6—valve Seat Width—Typical

and 332 HD V-8 and all SD V-8
engines, exhaust only on 292 HD V-8
engines).

Cylinder Head Flatness. Check the
flatness of the cylinder head gasket
surface (Fig. 4). Specifications for
flatness are 0.006 inch maximum over
all, or 0.003 inch in any 6 inches.

Valve Seat Runout. Check the
valve seat runout with an accurate
gauge (Fig. 5). Follow the instruc-
tions of the gauge manufacturer. The
total runout should not exceed the
wear limit.

Valve Seat Width. Measure the
valve seat width (Fig. 6). It should
be within specified limits.

REAMING VALVE GUIDES

If it becomes necessary to ream a
valve guide (Fig. 7) to install a valve
with an oversize stem, a reaming kit
is available which contains the follow-
ing reamer and pilot combinations; a
0.003-inch O.S. reamer with a stand-
ard diameter pilot, a 0.015-inch O.S,
reamer with a 0.003-inch O.S. pilot,
and a 0.030-inch reamer with a 0.015-
inch O.S. pilot,

When going from a standard size
valve to an oversize valve, always use
the reamers in sequence. Always
reface the valve seat after the valve
guide has been reamed.

REFACING VALVE SEATS

Refacing of the valve seats should
be closely coordinated with the refac-
ing of the valve face so the finished
seat will match the valve face and be
centered. This is important so that the
valve and seat will have a good com-
pression and vacuum tight fit. Be sure
that the refacer grinding wheels are
properly dressed.



1-10 GROUP 1-ENGINES

TO REMOVE STOCK
FROM TOP OF SEAT,
USE 60 WHEEL

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

VALVE SEAT WIDTH:
REFER TO SPECIFICATIONS

. 1093-A

FlG. 8—valve Seat Refacing—Typical

COUNTERBORE TO ENGINE SPECIFICATIONS

VALVE PORT

Ny
TRUE UP THIS

FACE LIGHTLY 1210-B

HG. g—Counterhore For Oversize Insert—HD and
SD V-8 Engines

_‘____..--Mode! TV.2 Runout Gauge

Var" MINIMUM

MAXIMUM VALVE
FACE RUNOUT
0.002

REFER TO SPECIFICATIONS
FOR CORRECT DIAMETER

FIG. 10—critical Valve Tolerances—Typical

Grind the valve seat to a true 45°
angle (Fig. 8). Remove only enough
stock to clean up pits, grooves, or to
correct the valve seat runout. After
the seat is ground, measure the seat
width (Fig. 6). Narrow the seat, if
necessary to bring it within limits.

If the valve seat width exceeds the
maximum limit, remove enough
stock from the top edge and/or bot-
tom edge of the seat to reduce the
width to specifications (Fig. 8). Use
a 30° angle grinding wheel to remove
stock from the bottom of the seat
(raise the seat). Use a 60° angle
wheel to remove stock from the top
of the seat (lower the seat).

The finished valve seat should con-
tact the approximate center of the
valve face. To determine where the
valve seat contacts the face, coat the
seat with Prussian blue, then set the
valve in place. Rotate the valve with
light pressure. If the blue is trans-
ferred to the center of the valve face,
the contact is satisfactory. If the blue
is transferred to the top edge of the
valve face, lower the valve seat. If the
blue is transferred to the bottom edge
of the valve face, raise the valve seat,

After refacing the valve seat, it is
good practice to lightly lap in the

CHECK FOR BENT STEM

DO NOT REMOVE MORE THAN 0.010 INCH

1776-A

1015-A

FIG. 11—=valve Face Runout—Typical

valve with a medium grade lapping
compound. Remove all the com-
pound from the valve and seat after
the lapping operation.

VALVE SEAT INSERT REPLACEMENT—HD
AND SD V-8 ENGINES

The exhaust valve seats of the 292
HD V-8 are the insert-type and the
intake and exhaust valve seats of the
302 and 332 HD V-8 and all SD V-8
engines are the insert type.

To remove the valve seat insert,
invert the head and position a drift in
the valve port, then drive the insert
out.

Counterbore the insert recess to
specifications (Fig. 9). Cut slightly
below the old counterbore depth to
clean up this face (approximately
0.001-0.002 inch). Clean out chips
and oil from the recess.

Chill the oversize insert and the
installation tool in dry ice for 12

hour. The insert must be installed
immediately upon removal from the
dry ice. Protect the hands when
handling the chilled insert and tool.
Position the insert on the tool with
the small radius on the outer edge
facing outward. Pilot the driving tool
in the valve guide, then drive the
insert into the counterbore until it is
fully seated. Do not peen the area
around the insert. Reface the new
insert.

VALVES
CLEANING AND INSPECTION

Remove all carbon and varnish
from the valve with a fine wire brush
or buffing wheel. The critical inspec-
tion points and tolerances of the valve
are illustrated in Fig. 10.

Inspect the valve face and the
edge of the valve head for pits,
grooves, scores, or other defects.
Inspect the stem for a bent condition
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FlG 13—Vc||ve Spring Pressure
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and the end of the stem for grooves
or scores, Check the valve head for
signs of burning or erosion, warpage,
and cracking. Defects, such as minor
pits, grooves, etc., may be removed.
Discard valves that are severely dam-
aged. Do not discard sodium cooled
valves (exhaust valves of all HD and
SD V-8 engines) with other scrap
metal in scrap bins. If a sodium
cooled valve is accidentally broken
and the sodium exposed, it will react
violently upon contact with water
resulting in fire and explosion due to
chemical action. Therefore, these
valves should be handled with care
and disposed of by being buried in
the ground in an area not subjected to
excavation, or dropped into deep
natural water in a section not sub-

1777-A

jected to dredging.

Inspect the valve springs, valve
spring retainers, locks, and sleeves
for defects. Discard any defective
parts.

Valve Face Runout. Check the
valve face runout (Fig. 11). It should
not exceed the wear limit.

Valve Stem Clearance. Check the
valve stem to valve guide clearance
of each valve in its respective valve
guide with the tool shown in Fig. 12
or its equivalent.

Install the tool on the valve stem
until fully seated and tighten the set
screw, then permit the valve to drop
away from its seat until the tool con-
tacts the upper surface of the valve
guide. Position a dial indicator with
a flat tip against the center portion of

the spherical section of the tool at
approximately 90° to the valve stem.
Move the tool back and forth on a
plane that parallels normal rocker
arm action and take the indicator
reading without lifting the tool from
the valve guide upper surface. Divide
the indicator reading by 2 (division
factor of the tool) to obtain the actual
stem clearance. If the clearance
exceeds the wear limit, try a new
valve.

Valve Spring Pressure. Check the
valve spring for proper pressure (Fig.
13). Weak valve springs cause poor
performance; therefore, if the pres-
sure of any spring exceeds the wear
limit, replace the spring.

Valve Spring Squareness. Check
each spring for squareness using a
steel square and a surface plate (Fig.
14). Stand the spring and square on
end on the surface plate. Slide the
spring up to the square, Revolve the
spring slowly and observe the space
between the top coil of the spring and
the square. If the spring is out of
square more than %¢ inch, replace it.

REFACING VALVES

The valve refacing operation
should be closely coordinated with
the valve seat refacing operation so
that the finished angle of the valve
face will match the valve seat. This is
important so that the valve and seat
will have a good compression tight fit.
Be sure that the refacer grinding
wheels are properly dressed.
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TABI.E 3—Vulve Timing Specifications

Intake Valve Exhaust Valve
Engine Opens Closes Opens Closes
Crankshaft | Camshaft | Crankshaft | Camshaft Crankshaft | Camshaft | Crankshaft | Camshaft
Degrees Lobe Lift Degrees Lobe Lift Degrees Lobe Lift Degrees Lobe Lift
223 Six 17° 0.016 53° 0.019 61° 0.016 9° 0.019
B.T.C. A.B.C. B.B.C. AT.C
292 MD 12° 0.016 54° 0.019 58° 0.015 8° 0.018
V-8 B.T.C. A.B.C. B.B.C. ATC
292 HD 18° 0.015 58° 0.015 667 0.013 10° 0.016
V-8 B.T.C. A.B.C. B.B.C. AT.C
302, 332 22° 0.017 62° 0.019 52° 0.017 24° 0.019
HD V-8 B.T.C. A.B.C. ~B.B.C. AT.C
SD V-8 18° 0.0175 58° 0.0195 56° 0.0175 20° 0.0195
B.T.C. A.B.C. B.B.C. A.T.C

If the valve face runout is exces-
sive and/or to remove pits and
grooves, grind the valve to a true 45°
angle. Remove only enough stock to
correct the runout or to clean up the
pits and grooves. If the edge of the
valve head is less than %2 inch after
refacing, replace the valve as the
valve will run too hot in the engine.

Grind off all grooves or score
marks from the end of the valve stem,
then chamfer as necessary. Do not
remove more than 0.010 inch from
the stem.

After refacing the valves, it is good
practice to lightly lap in the valves
with a medium grade lapping com-
pound to match the seats. Be sure to
remove all of the compound from the
valve and seat after the lapping op-
eration,

SELECT FITTING VALVES

If the valve stem to the valve guide
clearance exceeds the wear limit, it is
recommended that the valve guide be
reamed for the next oversized valve
stem. Valves with oversize stem diam-

eters of 0.003, 0.015, and 0.030 inch
are available for service. Always re-
face the valve seat when the valve
gl.lide is mmedl

VALVE TIMING

The valve timing should be
checked when poor engine perform-
ance is noted and all other checks,
such as carburetion, ignition timing,
etc. fail to locate the cause of the
trouble.

Before the valve timing is checked,
check for a bent timing pointer.
Bring the No. 1 piston to T.D.C. on
the compression stroke and see if the
timing pointer is aligned with the
T.D.C. mark on the damper.

If the valve timing is not within
specifications, check the timing chain,
camshaft sprocket or gear, crank-
shaft sprocket or gear, camshaft, and
crankshaft in the order of accessi-
bility.

To check the valve timing with the
engine installed in the truck, proceed
as follows:

Install a quadrant on the crank-
shaft damper. Back off the No. 1
intake valve adjusting screw, then
slide the rocker arm to one side and
secure it in this position. Make sure
the push rod is in the tappet socket,
then install a dial indicator in such a
manner as to have the actuating point
of the indicator in the push rod socket
and in the same plane as the push
rod movement (Fig. 18). Turn the
crankshaft damper slowly in the di-
rection of rotation until the tappet
is on the base circle of the camshaft
lobe, At this point the push rod will
be in its lowest position. Zero the dial
indicator and continue turning the
crankshaft slowly in the direction of
rotation until the dial indicator reg-
isters the specified camshaft lobe lift
(Table 3).

Compare the crankshaft degrees
indicated on the quadrant with speci-
fications (Table 3). After the valve
opening is checked, continue to ro-
tate the engine to check the valve
closing,.

n TIMING CHAIN, TIMING GEARS, CAMSHAFT, AND BEARINGS

TIMING CHAIN—223 SIX,
292 MD AND HD V-8
CLEANING AND INSPECTION

Clean all parts in solvent and dry
them with compressed air. Inspect the
chain for broken links and the
sprockets for cracks, worn or dam-
aged teeth. It is recommended that all
the components be replaced if any
one item needs replacement.

TIMING GEARS—302, 332
HD V-8 AND ALL SD V-8
CLEANING AND INSPECTION

Clean the gears in solvent. Note the

condition of the gear teeth. If the
teeth are scored or the contact pattern
on the teeth is uneven, replace the
gear(s). It is good practice to replace
both gears if either gear needs re-
placing.

BACKLASH

Check the backlash between the
camshaft gear and the crankshaft
gear with a dial indicator (Fig. 15).
Hold the gear firmly against the block
while making the check. Refer to the
specifications for the backlash limits.

RUNOUT

Check the camshaft and crankshaft
gear runout with a dial indicator (Fig.
16). If the gear runout is excessive,
remove the gear and clean any burrs
from the shaft, or replace the gear
and/or gears,

CAMSHAFT AND BEARINGS
CLEANING AND INSPECTION

Clean the camshaft in solvent and
wipe dry. Inspect the camshaft lobes
for pitting, scoring, and signs of ab-
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FIG. ”—Cumshnﬂ Lobe Lift Measurement

normal wear. Lobe wear characteris-
tics may result in pitting in the gen-
eral area of the nose portion of the
lobe. This pitting is not detrimental to
the operation of the camshaft, there-
fore, the camshaft should not be
replaced until the camshaft lobe lift
loss has exceeded 0.005 inch. The lift
of suspected worn lobes should be
checked by measuring over the top of
the lobe with a micrometer and sub-
tracting the measurement of the base
circle diameter (Fig. 17).

Check the camshaft journal to
bearing clearances by measuring the
diameter of the journals and the 1.D,

ROD

of the bearings. If the clearance ex-
ceeds the wear limit, the camshaft
journals should be ground for under-
size bearings or the camshaft re-
placed, and/or the bearings should
be replaced. Bearings are available
pre-finished to size for standard and
undersize journal diameters. Check
the parts catalog for the undersizes
available.

Check the distributor drive gear
(and governor drive gear on SD V-8
engines) for broken or chipped teeth,

Remove light scuffs, scores, or
nicks from the camshaft machined
surfaces with a smooth oilstone,

FIG. 18—camshaft Lobe Lift—Typical

CAMSHAFT LOBE LIFT (CAMSHAFT
INSTALLED)

This procedure is similar to the
procedure for checking valve timing.
Loosen the valve rocker arm adjust-
ing screw, then slide the rocker arm
assembly to one side and secure it
in this position. Make sure the push
rod is in the tappet socket, then in-
stall a dial indicator in such a manner
as to have the actuating point of the
indicator in the push rod socket and
in the same plane as the push rod
movement (Fig. 18). Turn the crank-
shaft damper slowly in the direction
of rotation until the tappet is on the
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base circle of the camshaft lobe. At
this point, the push rod will be in its
lowest position. Set the dial indicator
on zero, then continue to rotate the

damper slowly until the push rod is
in the fully raised position. Compare
the total lift recorded on the indicator
with specifications. Continue to ro-

tate the damper until the indicator
reads zero. This later step is a check
on the accuracy of the original indi-
cator reading.

FLYWHEEL, CRANKSHAFT, CONNECTING RODS,

AND BEARINGS

FLYWHEEL—MANUAL-SHIFT
TRANSMISSIONS
INSPECTION

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

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

With the flywheel installed on the
crankshaft, check the flywheel face
runout.

FLYWHEEL FACE RUNOUT

Install a dial indicator so that the
tip bears against the flywheel face
(Fig. 19). Turn the flywheel, making
sure that the crankshaft is full for-
ward or rearward so that crankshaft
end play will not be indicated as fly-
wheel runout.

If the runout exceeds the maxi-
mum limit, remove the flywheel and
check for burrs between the flywheel

FIG. Ig—Flywheel Face Runout—Typical

and the face of the crankshaft mount-
ing flange. If no burrs exist, check
the runout of the crankshaft mount-
ing flange. Replace the flywheel or
machine the crankshaft flywheel face
if the mounting flange runout is ex-
cessive.

FLYWHEEL—AUTOMATIC
TRANSMISSIONS

The procedure for checking the
flywheel on trucks with an automatic
transmission is covered in Group 4
or 5.

CRANKSHAFT

Handle the crankshaft with care
to avoid possible fractures or dam-
age to the finished surfaces.
CLEANING AND INSPECTION

Clean the crankshaft with solvent,
then blow out all oil passages with
compressed air.

Inspect main and connecting rod
journals for cracks, scratches,
grooves, or scores. Dress minor im-
perfections with an oilstone. Reface
severely marred journals.

Measure the diameter of each jour-
nal in at least four places to deter-
mine out-of-round, taper, or under-

A v
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PISTON ASSEMBLIES,

size condition (Fig. 20).

If the journals exceed the wear
limit, they should be refinished to
size for the next undersize bearing,
REFINISHING JOURNALS

Refinish the journal to give the
proper clearance with the next under-
size bearing. If the journal will not
“clean up” to give the proper clear-
ance with the maximum undersize
bearing available, replace the crank-
shaft,

Always reproduce the same jour-
nal shoulder radius that existed origi-
nally. Too small a radius will result
in fatigue failure of the crankshaft.
Too large a radius will result in bear-
ing failure due to radius ride of the
bearing.

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

CONNECTING RODS

The connecting rods and related
parts should be carefully inspected
and checked for conformance to
specifications. Various forms of en-
gine wear caused by these parts can
be readily identified,

A shiny surface on the pin boss
side of the piston usually indicates
that a connecting rod is bent or the
piston pin hole is not in proper rela-

S B = VERTICAL TAPER
S D = HORIZONTAL TAPER
S C AND B vS D = OUT OF ROUND

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

/
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|
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\ / /
\\ / /
7
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FIG 20—crankshaft Journal Measurements
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Tool—RC-500
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FlG. 2]—C|euning Ring Grooves—Typical

tion to the piston skirt and ring
grooves.

Abnormal connecting rod bearing
wear can be caused by either a bent
connecting rod, an improperly ma-
chined journal, or a tapered connect-
ing rod bore.

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

CLEANING AND INSPECTION

Remove the bearings from the rod
and cap (identify them if they are to
be used again). Clean the connecting
rod in solvent, including the rod bore
and the back of the inserts. Do nort
use a caustic cleaning solution. Blow
out all passages with compressed air.

Inspect the rods for signs of frac-
tures and the bearing bores for out-of-
round and taper. If the bore exceeds
the maximum limit and/or if the rod
is fractured, it should be replaced.

Check the piston pin to connecting
rod bushing clearance. Replace the
connecting rod if the bushing is so
worn that it cannot be reamed or
honed for an oversize pin,

Replace defective connecting rod
nuts and bolts.

After the connecting rods are as-
sembled to the piston, check the rods
for bend or twist on a suitable align-
ment fixture. Follow the instructions
of the fixture manufacturer. If the
bend and/or twist is excessive, the
rod should be straightened or re-
placed.

PISTONS, PINS, AND RINGS
CLEANING AND INSPECTION

Remove carbon deposits from the
piston surfaces and from the under-
side of the piston head. Clean gum or
varnish from the piston skirt, piston
pins, and rings with solvent. Do not
use a caustic cleaning solution or a
wire brush to clean pistons. Clean the
ring grooves with a ring groove clean-
er (Fig. 21). Make sure the oil ring
slots (or holes) are clean.

Carefully inspect the pistons for
fractures at the ring lands, skirt, and
pin bosses, and for scuffed, rough, or
scored skirts. If the lower inner por-
tion of the ring grooves have high
steps, replace the piston. The step will
interfere with ring operation and
cause excessive ring side clearance.

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

Check the piston to cylinder bore
clearance with a tension scale and
ribbon and the ring side clearance
following the recommended proce-
dures.

Replace piston pins showing signs
of fracture or etching and/or wear.
Check the piston pin fit in the piston
and rod bushing,

Replace all rings that are scored,

chipped, or cracked. Check the end
gap and side clearance. It is good

practice to always install new rings
when overhauling the engine. Rings
should not be transferred from one
piston to another regardless of mile-
age.

FITTING PISTONS

Pistons are available for service in
standard sizes and 0.003, 0.020,
0.030, 0.040, and 0.060-inch over-
size. Standard size pistons are divided
into two sizes and are identified by a
daub of red or blue paint. Refer to
the specifications for the available
sizes.

The piston and cylinder block
should be at room temperature (70°F)
when the piston fit is checked. After
any refinishing operation, allow the
cylinder bore to cool before the pis-
ton fit is checked.

Calculate the size piston to be used
by taking a bore check (Fig. 25),
then select the proper size piston to
provide the desired clearance.

Make sure the piston and cylinder
bore are clean and dry. Attach a ten-
sion scale to the end of a feeler gauge
ribbon that is free of dents or burrs.
The feeler ribbon should be Y2-inch
wide and of the recommended thick-
ness listed in Table 4.

Position the ribbon in the bore so
that it extends the entire length of the
piston at 90° from the piston pin
location. Invert the piston and install
it in the bore so that the end of the
piston is about 1% inches below the
top of the cylinder block and the pis-
ton pin is parallel to the crankshaft
axis.

Hold the piston and slowly pull
the scale in a straight line with the
ribbon, noting the pull required to
remove the feeler ribbon (Fig. 22).

The piston to cylinder bore clear-
ance should be from 0.0008-0.0026
inch (MD and HD V-8 engines) or
0.0011-0.0029 inch (all SD V-8 en-
gines). The wear limit is 0.005 inch.

In Table 4, the diagonal lines
represent feeler ribbons of various
thicknesses, the horizontal lines rep-
resent the pounds pull, and the ver-
tical lines represent clearance. To
determine the clearance, locate the
line representing the pounds pull re-
quired to remove the feeler ribbon
from the cylinder bore. Follow the
horizontal line to the right until it
intersects the diagonal line represent-
ing the feeler ribbon. Read down the
vertical line for the clearance.

Example 1. If a 0.0015-inch feeler
ribbon is used and it takes approxi-
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FIG. 22—Checking Piston Fit—Typical

TABLE 4—Piston Clearance Chart

13

12

FIG. 23—piston Ring Gap—Typical
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FIG 24—Beuring Failures—Typical

mately 4% pounds pull to remove
the feeler ribbon, the clearance is
approximately 0.0008 inch. This is
determined by locating the pounds
pull (4% ) in Table 4 and following
the line to the right until it intersects
with the diagonal line representing
the 0.0015 inch feeler ribbon. Read
down the vertical line for the clear-
ance (approximately 0.0008 inch).

Example 2. If a 0.003 inch feeler
ribbon is used and it takes approxi-
mately 9 pounds pull to remove the
ribbon, the resultant clearance is ap-
proximately 0.0015 inch.

Example 3. If a 0.003