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FOREWORD
This manual provides in/ormation for the proper servicing of 1959
Ford Trucks. Service procedures for the Courier and R anchero
are covered in the 1959 Ford Car Shop Manual. Th e
descriptions and specifications contained in this manual were
in effect at the time the manual was approved Jar printing.
Th e Ford Division 0/ Ford Motor Company reserves the right
to discontinue models at any time, or change specifications
or design, without notice and without incurring obligation.
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The V-8 enginu will be referred
a.r follows: medium duty engine
(292 cubic inch displacement) as
MD V-8; heavy duty engines (292,
302, and 332 cubic inch displacement) as HD V-8; and super dUlY
engines (401. 477, and 534 cubic
inch tlisplacement) as SD V-8.
10

installation procedures, refer to Part
].2, 1·3, or 1·4.
The specifications for all engines
arc listed in Part 1-5.

ENGINE TROUBLE DIAGNOSIS

Poor engine perfqrmance 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 adjustments, partes) replacement or overhaul, or the need of a complete
engine overhaul.
Engine performance complaints
usually fall under o ne of the basic
headings listed in the "Engine Trouble 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, checking 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
si mple check, the possible systems
that cou ld 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 example, 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
whi le the spark plugs are out.

A separate '''Trouble Diagnosis
Guide" is included in the ignition,
fue l, ilnd cooling system parts of the
manual. These diagnosis guides list
the basic troubles listed in the "Engine Trouble Diagnosis Guide", but
cover only the items relating to the
particular system under consideration. For example, in the "Engi ne
Trouble Diagnosis Gu ide" under
Poor Acceleration, the ignition system is listed as a probable cause of
the trouble. In the Ignition Trouble
Diagnosis Guide under Poor Acceleration. all the ignition system items
thai affect acceleration are listed.
These items should al1 be checked be
fore proceeding to the next item !islet.
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 ( Paq 10-2).
If the starting system is not at
fault, check fo r a hydrostatic lock or

a seized engine. Remove the spark
plugs, then allempt to crank the
engine with the starter. If the engine

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START

ENGINE STARTS, BUT
FAILS TO KEEP RUNNING

ENGINE RUNS, BUT
MISSES

Check the fuel supply,
If there is sufficient fuel in the
tank, the cause of the trouble probably lies in either the ignition or the
fu el system.
To isolate the cause:
Remove the ignition wire from a
spark plug, and insert a piece of
proper s ized metal rod in t he insulator so that it protrudes from the insulator. With the ignition on and the
starter cranking the engine, hold the
end of the rod approximately %6

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

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 fue l pump the safety switch
would automatically shut off the elecIric fuel pump).

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

MISSES ERRATICAllY AT
All SPEEDS

MISSES STEADilY AT
All SPEEDS

I

cranks, it indicates that water is leaking into the cylinders. Remove the
cylinder head( s) and inspect the gasket(s) and/or bead( s) for cracks.
Also examine the cylinder block fo r
cracks.

Isolate the miss by operating the
engine with one cylinder not firing .
This is do ne by operating the engine
wilh 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 oul. If no change
in the engine operation is evident, the
miss wa.~ caused by that cylinder not
delivering power before being shorted
out, check the:
Ignition system
Engine compression

Check the:
Exhaust gas control valve (Part
I-I) .
Ign ition system (Part 2- 1) .
Fuel system (Part 2-2).
Engine compression to determine which mechanical componenl of the engine is al
fault ( Part I-I).
Exhaust system for excessive
back pressure.
Cooling system for intemalleaks
and / or for a condition that
prevents the engi n e fr om
reaching normal operating
temperat ure (Part 2-4).
CONTINUED ON NE XT PAG E
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ENGINE TROUBLE DIAGNOSIS GUIDE (Cont. )

MISSES AT IDLE ONLY

ENGINE RUNS, BUT
MISSES (Cont.)

Check the:
Fuel system ( Part 2-2),
Ignit ion system (Part 2- 1).
Vacuum booster pump. lines,
and fittings for leaks (223 Six
only),
Valve lash (Part 1-2, 1-3, or

MISSES AT HIGH SPEED ONLY
Check the:
Ignition system (Part 2-1).
Fuel System (Part 2-2),
Cooling system (or overheating
or internal leakage ( Part 2-4).

1-4) ,

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

ROUGH ENGINE IDLE

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

Vacuum boosler pump, lines,

POOR ACCELERATION

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

Valve lash (Part \-2, 1-3 , or

and fittings for leaks (223 Six
on ly),
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).

Brakes for proper adjustment
(Group 9).
C lutch slippage (Manual-Shift
Transmission) .
Automat ic t r ans miss ion for
proper adjustment.

1-4).

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

Determine if the trouble exists
when the engine is cold, at normal
operat in g tempera tu re, or at all
engine temperatures.
ENGINE COLD

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

Fuel syste m ( Part 2-2).
Cooling system if the engine
reaches operating temperature slowly ( Part 2-3).
ENGINE AT NORMAL
OPERATING TEMPERATURE

Check the:
Exhaust gas control valve ( Part
1-\ ).

Fuel system ( Part 2-2).

ALL ENGINE TEMPERATURES

Check the:
Engine compression (Part I-I).
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 I-I).
Valve timing (Part 1-2, \-3, or
1-4) .

Cooling system if the engine
overheats (Pan 2-3) .
Exhaust system for excessive
back pressure.
Torque converter (Automatic
Transmission ) .
Brake adjustment.
Tire pressure (Part 7-3).
CONTINUED ON NE XT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE (Cont. )

EXCESSIVE FUEL
CONSUMPTION

Determine the actual fuel consumption with test equipment installed in the truck.
If the lest indicates that the fuel
consumption is not excessive, de monstrate to the owner how improper
driving habits will affect fuel consumption.
If the test indicates that the fuel

consumption is excessive, make the
preliminary checks listed below before proceeding to the fuel and ignition systems.
PRELIMINARY CHECKS

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

Tempera ture sending unit
( Part II-I).
ENGINE OVERHEATS

T emperature gauge ( Part I I-I ) .
Exhaust gas control valve ( Part
I- I ) .
Cy linder h ead bolt torq u e
(Part 1-2, 1-3, or 1-4).

ENGINE FAILS TO REACH
NORMAL OPERATING

T emp er ature sen d ing
(Part II-I).

TEMPERATURE

Temperature gauge (Part I I-I).

EJ

unit

Exh:;uSI gas control valve (Part
1-2,1-3, or 1-4) .
Odometer calibrat ion (Par t
II - I).

Ignition limi ng (Part 2-1).
Valve lash (Part 1-2, 1-3, or
1-4) .
fUEL SYSTEM
(Part 2-2.)
IGNITION SYSTEM
( Part 2- 1. )
ENGINE COMPRESSION
( Part 1-1.)
COOLING SYSTEM
(Part 2-4.)
TORQUE CONVERTER

Cooling system (Pan 2-4).
Ignit ion timing (Part 2- 1) .
Valves (Part I-I).
Exhaust system.
Brakes.

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

TUNE-UP

A tune-up is a systematic procedure for testing various engine components, and. if necessary, bringing
them within recommended specifications 10 restore engine efficiency and
performance.

The Tune-Up Schedule (Table I )
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. Perform the operations in the sequence
listed.

GROUP 1- ENGINES
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TABLE

l-Tu" e.Up S,hedu le

Operation

~PARK PLUGS
Clean, adjust, and lest.

Perform on

~inor
X

Recom-

mended
Majo Procedure
X

Part 2- 1

~NGlNE COMPRESSION
Take compression reading
of each cylinder.

Pari 1-1

X

INTAKE MANIFOLD
Check and tighten bolts.

DRIVE BELTS
Check and adjust the tensian of all drive belts.

X

Part 1-2,
1-3. or 1-4
Part 2-4

X

X

~ATIERY
Clean batlery cables and
terminals.

X

T ighten cable damps.

X

Grease battery te rminals.
Check battery state of
charge.

X

Operation

FUEL SYSTEM
Clean fuel pump fi ller
bowl.

Check coil output.

X
X

Part 10-1

Part 10-\

Part 2-2

X

Replace fuel system filter
element.

X

C l ean c arbureto r fuel
bow l (s) .nd adjust
float setting.

X

!ADJUSTMENTS
Check and adjust ignition
timing.

X

X

Check and adjust engine
idle speed.

X

X

Adjust idle fuel mixture.

X

X

Part 2-1

Part 2-1

X

Check .nd adjust valve
lash.

X
X

X

Part 2-L

X

X

X

X

Check and adjust point
dwell.

X

Check fuel pump pressure
and capacity.

Check starter mOlor CUfrent draw.

Lubricate the distributor
cam. Oil the lubricating
wick (Centrifugal Advance ond Dual Ad·
vance D istributors).
Lubricate the distributo r
bushing througb the oil
cup.

X

X

X

Check and adjust the
breaker arm spring
tension.

X

X

Check generator output.

Replace the breaker points
and the condenser.

X

X

X

DISTRIBUTOR
Check the condition of
the breaker points.

Part 2- 1

Replace fuel pump filter
bowl strainer.

ELECTRICAL
Oi l generator rear bearing
through oil cup (223 Six:

Perform a secondary circuit continuity lest.

X

Check and adjust vacuum
advance (Loadomatic
and Dual Advance Distributors) .

Drain fue l system fi lter.

Perform a primary cir_
cuit resistance test.

Minor

DISTRIBUTOR (Cont'd)
Check and adjust centrifugal advance (Centrifugal Advance and Dual
Advance Distributors).

Clean d istributor cap and
rotor.

Recommended
Major Procedure

Perform on

X

Check and adjust governor
speed.

X

X

JEXHAUST
Free the exhaust gas control valve.

X

X

Part 2-2

Part 1-2,
1-3 , or 1-4

Part 2-3

Part 1-1

X

!cOOLING SYSTEM
Inspect the radiator,
hoses, and engine fo,
water leaks.

X

X

Add rust inhibitor to radiator.

X

Part 2-4
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MANIFOLD VACUUM TEST
A manifold vac uum test aids in
Jctcrmin ing the cond iti on o f an
engine and also in helping to locate
the cause of poor engine performance. To test manifold vacuum:
1. Operate the engine for a minimum of !h -hour at 1200 rpm.
2. Install an accurate, sensitive
vac uum gauge on the manifold vacuum line or on the fitt ing in the intake manifold.
3. Operate tbe engine at recommended idle rpm.
4. Check the vacu um rcading on
the gauge.
nST CONCLUSIONS

Manifold vacuum is affected by
carburetor adj ustment, valve lim ing,
the cond ition of the valves, cylinder
compression, and leakage of the intake manifold, carburetor, or cylinder
head gaskets.

Because abnormal gauge readings
may ind icate that more than one of
the above factors is at fault , exercise
caution in analyzing an abnormal
readi ng. For example, i f the vacuum
is low, the correction of one item m ay
increase the vacuum enough to indicate that the trouble has been corrected. It is important, therefo re, that
eac h cause of an abnormal reading
be investigated and further tests conducted where necessary in order to
arrive at the correct diag nosis o f the
trouble.
T able 2 lists various types of readings and their possible causes.
Allowance should be m ade for the
effect of altitude on the gauge reading. 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 Y.z hour at 1200 rpm. Turn the
ignition switch off, then remove all
the spark plugs.
2. Set the throttle plates (primary
throttle plates onl y on the 4-barrel
carburetor) and choke plate in the
wide open position.
3. Install a compression gauge in
No. 1 cylinder.

a

TABLE
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2-Manifold Vacuum Gauge Readings

Gauge Reading (Inches H g.)
16- 17 (40 1 SOV-S)
17- 18 (447,534 SO V-8)
I S- 19 (223 Six and 302, 332 HD
V-8)
19-20 (292 MD and HD V-8)
Low and steady.

Very low.
Needle fluctuates steadil y as
speed increases.

Gradual drop in reading
at engine idle.
Intermittent fluctuation.

Slow fluctuation or drifting
of the needle.

Engine Condition

Normal.
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.
Manifold. carburetor, or cylinder head gasket leak.
A panial 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.
Excessive back pressure in ,he exhaust
system .
An occasional loss of power possibly caused
by a deCect in the ignition system or a stick·
ing valve.
Improper idle mixture adjustment, carburetor
or intake man ifold gasket leak, or possibly
late valve timing.

4. Crank the engine several times
and record the highest readi ng recorded. Note the number of com·
pression strokes required to oblain
the highest reading.
S. Repeat the test on each cylinder,
cranking the engine the same number
of ti mes for each cylinder as was reo
quired to obtain the highest reading
on No. I cylinder.
TEST CONCLUSIONS

A variation of ± 20 pounds (SO
V-S engines) or ± 10 pounds (223
Six and all MD and HO V-S en·
gines) from specified pressure is satisfactory. However, the compression
of all cylinders should be unifo rm
within 10 pounds.
A readi ng of more than the allowable tolerance above norma l indicates
excessive deposits in the cylinder.
A reading of more than the allowable tolerance below normal indicates
leakage at the cyl inder head gasket,
piston rings, or valves.

A low even compression in two
adjacent cylinders indicates a cylinder head gasket leak. This should be
checked before condemning the rings
or valves.
To determine whether the rings or
the valves are at fau lt, 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 temporari ly seal leak.
age past the rings. If approximately
the same reading is obtained, the
rings are satisfactory, but the valves
are leak ing. If the compression has
increased 10 pounds or more over
the original reading, there is leakage
paSI 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 indio
cates a sticking valve.

MANIFOLDS, CYLINDER HEADS, AND VALVES

MANIFOLDS
Clean the manifolds in a suitable
solvent, then dry them with compressed air.

On the intake manifolds for all
engines except the SO V-S engi nes,
scrape all carbon deposits from the
center exhaust passage below the car·

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

GROUP 1- ENGINES
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FIG.

l-Exhau st Gas Control Val ve-223 Six

FIG. 2-Exhau s.

Gas Control Val ve292 MD V-8

FIG. 3-Pu sh Rod

Runout-Typical

Inspect the manifolds fo r cracks,
leaks, or other defects that would
make the m unfit for fu rt her service.
Replace a ll studs that are stripped or
otherwise damaged. Re move a ll filings and roreign mailer that may have
entered the manifolds as a result of
repairs.
EXHAUST GAS CONTROL
VALVE-223 SIX AND 292
MD V-8

C heck the thermostatic spring to
make SUfe it is hooked on the slOp
pin. The spring stop is at the lOp of
the valve housing when the va lve is
properly installed. The action of the
valve is illustrated in Fig. I or 2.
Check to make SUfe the spring
holds the valve closed when the cngine is cold. Actuate the counterweight by hand to make sure it moves
freely through approximately 90° of
rotation without binding.
The valve is closed when the
engine is at normal operating temper.
ature and running at idle speed. However, a properly operating valve will
open when very light finger pressure
is applied to the counterweight. Rapidly accelerate the engine to make
sure the valve momentarily opens.
The valve is designed to open when
the engine is at normal operating

FIG.

4-Cylinder He ad Flatne ss-Typical

temperature and is operated at high
rpm. Free slUck valves with a penetrating 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
roc ker ar m and the shaft by checking
the J.D. of the rocker arm bore and
the 0.0. o f 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 Ihe
rocker arm . Do not attempt to true
this surface by grinding.

Check the rocker arm adjusting
screws and the push rod end of the
rocke r arms for stripped or broken
threads, and the ball end of the
adjusting screw for nicks, scratches,
or excessive wear.
C heck for broken locating springs.
Inspect the oil tu bes (except SO V-8
engines) for cracks or sharp bends.
PUSH RODS
Check the ball end and the socket
end o f 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 ) . I f the runout exceeds the maximum limit at any point, discard the
rod. Do not attempt to straighten
push rods.
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FIG.

FIG.

6-Valve Seat Width-Typical
and 332 HO V-S and all SO V-S
engines, exhaust only on 292 HD V-S
engines) .

5-Volve Seat Runout-Typicol

Cylinder Head Flatness. Check the
fl atness 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 Seal Runoul. Check the
valve seat runout with an accurale
gauge (Fig. 5). Follow the instructions 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.

Tool~ T52L _ 6085 _ AEE
INTAKE AND EXHA UST_ 223
SIX AND All M 0 V_8 fNGINES
INTAKE_ ALL HD V· 8

ENGINES
1001 _ T56T.6085.'"
INTAKE AND EXHAUSTALL SO v-a ENGINES
EXHAUST- ALL HO
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ENGINES

REAMtNG VALVE GUt DES

FIG.

7-Reaming Valve Guides-Typical

CYLINDER HEADS
To protect the machined surfaces
of the cylinder head, use holding fixtUfes while the head is off the engine.
CLEANING AND INSPECTION

With the valves installed to protect
the valve seats, remove carbon deposits from the valve heads a nd cyl-

inder head surface with a scra per nnd
a wire brush. Be careful not to scrntch
the cylinder head gasket surface.
After the valves arc removed, clean

the valve guide bores with a valve
guide cleaning tool. Use cleaning solvent to remove dirt and grease.
Check the head for cracks, and
the gasket surface for burrs and
nicks. Repl ace the head if it is
cracked. Do nol plane or grind more
than 0.010 inch from the cylinder
hcad 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

If it becomes necessary to ream a
valve guide (Fig. 7) 10 install a valve
with an oversize stem, a reami ng kit
is available which contains the following reamer and pilot combinations; a
O.003-inch 0.5. reamer with a standard diameter pilot, a O.OIS-inch 0.5.
reamer with a 0.003-inch 0.5. pilot,
and a 0.030-inch reamer with a 0.015inch 0 .5. 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 refacing 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 compression and vacuum tight fit. Be sure
that the refacer grinding wheels are
properly dressed.
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TO REMOVE STOCK
FROM TOP OF SEAT,

TO REMOVE 5TOO:
FROM eoTIOM OF SEAT,

COUNTER80RE TO ENGINE SPEOFICATIONS

USE 6<r WHEfl~. -.::::::=;___ 30" USE 30- WHEEL

TRUE UP THIS
fACE LIGHTLY

12 10 - 1

FIG. 9-Counte rbore For O versize lnsert-HD and
SD V-S Engin es

10 93 -1.

FIG. a-Val ve Seat Refacing --11--- ~' MINIMUM
....._ '~I~":M VAlVE

1~

Typ ical

___ ,...,.'TV_2I/unou' Gou".

REFER TO SPECIFICATIO NS

fOR CORRECT DlAMffiR

fACE RUNOur

0.002

00 NOT R~OVE MORE THAN 0.0 10

1776."

FIG.

lO- Critica l Valve Tole ra nces-Typical

Grind the valve seat to a Irue 45°
angle (Fig. 8), Remove only cnough
stock to clean up pits, grooves, o r to
correct the va lve seat Tuno ut . AIler
Ihe seal is ground, measure the seat
width (Fig. 6). Narrow thc scat, if
necessary to bring it within limits.
If the valve seat width exceeds Ihc
maximum limi t, remove enough
stock from the top edge and/or bOI10m edge of Ihe seal to reduce the
width to specifications (Fig. 8). Use
a 30° angle grind ing wheel to remove
slock from the bottom of Ihe seat
(raise Ihe seal). Use a 60 0 angle
wheel to remove stock from Ihe lOp
of the seal (lower the scal).
The finished va lve scat should conlaci the approximate center of the
valve face. To determine where the
valve seat contacts the face, coat the
seat with Prussia n blue, Ihen sel the
valve in place. ROlate Ihe valve with
light pressure. If the blue is transferred to the center of the valve face.
the conlact is satisfac tory. If the blue
is transferred 10 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 va lve seal.
After refacing the va lve seal, it is
good practice to light ly lap in the

FIG.

ll-Valve Face Runout-Typical

valve with a medium grade lapping
compound. Remove all the compound from Ihe valve and scat after
the lapping operation.
VALVE SlA T INSERT REPlACEMENT_ HD
AND SD v-a ENGI NES

The exhaust valve seats of the 292
HD V-8 are Ihe inserl-type and the
int ake and exhaust valve seats of the
302 and 332 HD V-8 and all SD V-8
engi nes arc the insert type.
To remove Ihe valve seal insert,
inver! the head and position a drift in
the valve port, then drive the insert
out.
Coun!erbore the insert recess 10
speci fications (Fig. 9). Cut slightl y
below the o ld counterbore depth to
clean up this face (approxi mately
0.001-0.002 inch). C lean out chips
and oil from the recess.
Chill the oversize insert and Ihe
installation tool in dry ice for ~

hour. T he Insert must be instaUed
immediately upon removal from the
dry Ice. Proted the hands when
handling the chilled Insert and tool.
Posi tion the insert on the tool with
the small radius on the outer edge
faci ng outward. Pilot the d riving tool
in the valve guide, then drive the
insert into the counterbore until it is
(ully 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 buffi ng whcel. The critical inspectio n points and lO[erances o f the valve
arc illustrated in Fig. 10.
Inspect the valve face aDd the
ed ge o f the valve he a d (or pits,
grooves, scores, or other defects.
Inspect the stem for a bent condition
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FIG.

FIG.

l3-val ve Spring Press ure

14-Val ve Spring Squareness

and the end of the stem for grooves
or scores. Chec k 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 arc severely damaged. Do not discard sodium cooled
valves (exhaust valves of all HD and
SO V·S engines) with other scrap
metal in scrap bios. H a sodium
cooled valve is accidentally brokeD
and the sodium exposed, it will reacl
violently upon contact with water
resulting in fire and explosion due to
chemical action. Therefore, these
~alvcs should be handled with care
and disposed of by being buried in
the ground in a n area not subjected to
excavation, or dropped into deep
natural water in a section not suiJ.

jected to dredging.
Inspect the valve springs, valve
spring retainers, locks, and sleeves
{or defects. Discard any defective
parts.
Valve Face Runoul. Check the
valve face runout (Fig. I I ). It should
not exceed the wear limit.
Valve Stem C learance. 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 full y seated and tighten the set
screw, then permit the valve to drop
away from its sea t until the tool conlacts the upper surface of the valve
guide. Position a dial indicator wit h
a flat tip against the center ponion 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 fro m
the valve guide upper surface. Divide
the indicator reading by 2 (di vision
factor of the tool) to obtain the actual
stem clearance. If the clearance
exceeds the wear limit, try a new
valve.
Valve Spring Pressure. C heck the
valve spring for proper pressure (Fig.
13). Weak valve springs cause poor
performance; therefore, if the pressure 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 su rface 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 ~6 inch, replace it.
RHACING VALVES

The valve refacing operati o n
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 light fit.
Be sure that the rcfacer grinding
wheels are properly dressed.
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If the valve face runcut is excessive and/or to remove pits and
grooves, grind the valve 10 a true 45 0
angle. Remove only enough stock to
correct the runcut or to clean up the
pits and grooves. If the edge of the
valve head is less than Y.n 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.
Afte r refacing the valves, it is good
practice to Ijghtly lap in the valves
with a medium grade lapping compound to match the seats. Be sure 10
remove all of the compound from the

valve and seat aflCr the lapping operal ion.
SlUCT "nING VALVIS

If the va lve stem to the va lve 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-

D

eters of 0.003, 0.015, and 0.030 inch
are available fo r service. Always reface the valve seat when the valve
guide is reamed.
VALVI TIMING

The valve tim in g s hould be
checked when poor engine performance is noted and all other checks,
such as carburetioD, ignition liming,
etc. fail to locate the cause of the
trouble.
Before the valve timing is checked,
check for a bent timi ng pointer.
Bring the No. I piston to T.O.C. on
the compression stroke and see if the
timing pointer is aligned with the
T.O.C. mark on tbe damper.
If the valve liming is not within
specifications, check Ihe liming chain,
ca mshaft sprocket or gear, crankshaft sprocket or gear, camshaft, and
crankshaft in the order of accessibility.
To check the valve timing with the
engine installed in the truck, proceed
as fo llows:

Install a quadrant on the crankshaft damper. Back off the No. I
intake valve adjusting screw, then
sl ide the rocker arm 10 o ne 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 thc same plane as the push.
rod movement (Fig. 18). Turn the
crankshaft damper slowly in the direction 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 registers the specified camshaft lobe lift
(Table )).
Compare the crankshaft degrees
indicated on the quadrant with specifications (Table ). After the valve
opening is checked, continue to rotate the engine to check the valve
closing.

TIMING CHAIN, TIMING GEARS, CAMSHAFT, AND BEARINGS

TIMING CHAIN-223 SIX,
292 MD AND HD v-a
CUANIN G AND INSPECTION

Clean all parts in solvent and dr y
them with. compressed air. Inspect the
c h ain for broken li nks and the
sprockets for cracks, worn or damaged teeth. It is recommended th.at all
the components be replaced if any
one item needs replacement.
TIMING GEARS-302 , 332
HD v-a AND ALL SD v-a
CUANING AN D INS PICT ION

C lean the geMS 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 replacing.

RU NOUT

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 shafl, or replace the gear
andl or gears.

lACk LASH

Check the backlash between the
camshaft gear a nd the cranksh.art
gear with a dial indicator (Fig. 15).
Hold the gear firml y agai nst the block
while maki ng the check. Refer to the
speci fi cations for Ih.e b:lck lash. limits.

CAMSHAn AND BEARINGS
CLEANING AND INSPECTION

Clean the camshaft in solvent and
wipe dry. Inspect th.c ca mshaft lobes
for pitting, scoring, and signs of ab-
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FIG.

15-Camshaft Gear Backlash-Typical

FIG.

FIG.

17-Camshaft lobe Lift Mea sure me nt

norm al wear. Lobe wear characte ristics may res ult in pining in the gene ra l a rea o f Ihe nose portio n of the
lo be. This pitting is not dClri mc nla l lo
thc operation o f the camshaft, Ihercfo re, the camshaft should nOI be
replaced until thc 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 subtracting the measure ment o f the base
circle diamete r (Fig. 17).

Check the camsha ft journal 10
bearing clearances by measuring thc
diameter o f the journals and Ihc 1.0.

16-Camshaft Ge ar Runout-Typical

FIG. la-Cams haft lobe Lift-Typical

o f the bearings. If the clearance exceeds the wear limit, the camshaft
journals should be ground for undersize bearings or the camshaft replaced, and / or the bearings should
be replaced. Bearings are available
pre-fin ished to size for standard and
undersize journal diameters. Check
the parts catalog for the undersizes
available.
Check the distributor drive gear
(and governor dri ve gear on SO V-8
engi nes) for broken or chi pped teeth.
Remove light scuffs, scores, or
nicks fro m the ca mshaft mac hined
surfaces with a smooth oilstone.

CAMSHAn lOll un (CAMSHAn
INnAwDI

T his procedure is similar 10 the
proced ure for checking valve tim ing.
Loosen the valve roc ker arm adjusting 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 inSHill a dial indicator in such a manner
as 10 have the actualing point of the
indicator in the push rod socket and
in the same plane as the push rod
move ment ( Fig. 18 ) . Turn the cranksha ft damper slowly in the direction
o f rOlation until Ihe lappet 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. Sct the dial indicator
on zero, thcn continue to rotate the

D

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

tate the damper unti l the indicator

reads zero. This later step is a check
on the accuracy of the original indio
cator reading.

FLYWHEEL, CRANKSHAFT, CONNECTING RODS, PISTON ASSEMBLIES,
AND BEARINGS

FL YWHEEl-MANUAL-SHIFT
TRANSMISSIONS
INSPECTION

Inspec t the flywheel for cracks,
heat check, or other defects that
would make it unfit for funher service. Machine the friction surface of
the flywhee l if it is scored or worn.
If it is necessary to remove more
than 0.045 inch of stock fro m the
original thickness, replace the flywheel.
Inspect the ring gear for worn,
chipped, or cracked teeth. If the teeth
are damaged, replace the ring gcar.
With the flywheel installed on the
crankshaft, check the fl yw heel face
runout.
flYWHEEL fACE RUNOUT

Install a dia l indicator so that the
tip bears agai nst the flywheel face
(Fig. 19). Turn the flywheel, making
sure that the crankshaft is full forward or rearward so that crankshaft
end play wi ll not be indicated as flywheel runout.
If the runout exceeds the maximum limit, remove the flywheel and
check for burrs between the flywheel

and the face of the crankshaft mounting flange. If no burrs exist, check
the runout of the cranks haft mounting flange. Replace the fl ywheel or
mac hine the crankshaft flywheel face
if the mounting flange runout is excessive.
FL YWHEEL-AUTOMA TIC
TRANSMISSIONS
The procedure fo r checking the
flywheel on trucks with an automatic
transmission is covered in Group 4
or 5.
CRANKSHAFT
Handle the cranksbaft with care
to avoid possible fractures or damage to the finished surfaces.
CLfANING AND INSPECTION

Clean the crankshaft with solvent,
then blowout all oil passages with
compressed air.
Inspect main and connecting rod
journals for cracks, scra tches,
grooves, or scores. Dress minor imperfections with an oilstone. Reface
severely marred journals.
Measure the diameter of each journal in at least fou r places to determine out-of-round, taper, or under-

size condition (Fig. 20).
I f the journals exceed the wear
limit, they should be refinished to
size fo r the next undersize bearing.
REFINISHING JOURNALS

Refinish the journal to give the
proper clearance with the next undersize bearing. If the journal will not
"clean up" to give the proper clearance with the maximum undersize
bearing avail able, replace the crankshaft.
Always reproduce the same journal shoulder radi us that existed originally. Too small a radius will result
in fa tigue failure of the crankshaft.
Too large a radius will result in bearing fai lure 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 engine wear caused by these paris 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 no t in proper rela_
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practice to always install new rings
when overhauling the engine. Rings
should not be transrerred from ODe
piston to another regardless of mileage.
FiniNG PISTONS

FIG.

21-Cleaning 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 machined journa l, o r a tapered connecting rod bore.

Twisted connecting rods will not
create an easily identifiable wear paltern, but badly twisted rods will disturb the action of the entire piston,
rings, and connec ting rod assem bly

and may be the cause of excessive oil
consum ption.
CUANING AND INSPECTION

Remove the bearings from the rod
a nd cap (identify them if they are to
be used again), C lean the connecting
rod in solvent, including the rod bore
and the back of thc inserts. Do nOI
use a caustic cleaning solulion. Blow
out all passages with compressed ai r.

Inspect the rods for signs of fractures and the bearing bores for out-ofround and taper. If the bore exceeds
the maxim um limit and/o r 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 fo r an oversize pin.
Replace defective connecting rod
nuts and bolts.
Afte r the connecting rods are assembled to the piston, check the rods
for bend or twist on a suitable alignment fixture. Follow the instructions
of the fixture manufact urer. If the
bend and/or twist is excessive, the
rod should be straightened or replaced.

PISTONS, PINS, AND RINGS
CUANING AND INSPECrtON

Remove carbon deposits from the
piston surfaccs and from the undcrside 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. C lean the
ring grooves with a ring groove cleaner (Fig. 21). Make sure the oil ring
slots (or holes) are clean.
Carefully inspect the pistons for
frac tures at the ring lands, skirt, and
pin bosses, and for scuffed, rough, or
seored skirts. If the lower inner portion 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 ncar the edge
of the piston to p are usually caused
by detonation, or pre. ignition. A
shiny surface on the thrust surface of
the piston, offset fro m t.he centerline
between the piston pin holes, can be
caused by a bent connecti ng rod.
Replace pistons that show signs of
excessive wear, wavy ring lands, fractu res. and / or da mage from detonatio n or pre-ignition.
Check the piston to cylinder bore
clearance with a tension scale and
ribbon and the ring side clearance
following the recommended procedUres.
Replace piston pins showing signs
of frac ture or etching and/or wear.
Check the piston pin fit in the piston
and rod bushi ng.
Replace all rings that are scored,
chipped, or cracked. Check the end
gap and side clearance. It is good

Pistons are available for service in
standard sizes and 0.003, 0.020,
0.030, 0.040, and 0.060-i nch oversize. 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. Arter
any refinishing operation, allow (he
cylinder bore to cool before the piston 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. Attac h a tension scale to the end of a feeler gauge
ribbon that is free o f dents or burrs.
The feeler ribbo n should be !I.z -inch
wide and of the recom mended thickness listed in T able 4.
Position the ribbon in the bore so
that it extends the entire lengt h of the
piston at 90° fro m the piston pin
location. Invert the piston and install
it in the bore so that the end of the
piston is abo ut 1!I.z inches below the
top of the cylinder block and the piston 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 ribbo n (Fig. 22).
The piston 10 cylinder bore clearance shou ld be from 0.0008-0.0026
inch ( MD and HD V-8 engines) or
0.00 11 -0.0029 inch (all SO V-8 engines). T he wear limit is 0.005 inch.
In T able 4, the diagonal lines
represent feeler ribbons of various
thicknesses, the horizonlal Jines re present the pounds pull, and the vertical lines represent clearance. To
dete rmine the clearance. locate Ihe
line representing the pounds pull requ ired 10 remove the feeler ribbon
from the cylinder bore. Follow the
horizontal line to the right until it
intersects the diagonal line representing the fee ler ribbon. Read down the
vert ical line for the clearance.
Exa mple I. If a 0 ,0015-inch feeler
ribbon is used and it takes approxi-
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FIG. 22-Checking Piston Fit-Typical
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FIG. 24-Bearing Failures-Typical
rnately 411.1 pounds pull 10 re move
the feeler ribbon. the clearance is
approx imately 0.0008 inch. This is
determined by locating the pounds
pull (4 \1.. ) in Table 4 and fo llo wing
the line to thc right umil it intersects
with thc diagonal line representing
Ihc 0.00 15 inch feeler ribbon. Read
down Ihc ve rt ical line for the clea rance (approximately 0.0008 inch).
Example 2. If a 0.003 inc h feeler
ribbon is used and it takes approxi.
mately 9 pounds pull to remove the
ribbon. Ihc resultant clearance is approx imately 0 .00 15 inch.

[X3 'lIllle J. If a 0.003 inch feeler
ri bbon is used and it takes approxima te ly 4 pounds pu ll to remove Ihc
fee ler ribbon, the resultant clearance
is approximately 0.0026 inch.
If the c learance is greater than
the maximum limit, recheck calculations to be sure that the proper size
piston has been selected, check for a
damaged piston, then try a new pisIon.
If the clearance is less than the
minimum limit , recheck calculations
before Hyin g another piston. If none
can be filled , refinish the cylinder for
the next size piston.

When a piston has been filted,
mark it for assembly in the cylinder
, which it was fitted.
If the taper and out-of-round conditions of the cylinder bore are within
limits, new piston rings will give sat-

isfactory service provided the piston
clearance in the cylinder bore is
within limits. If the new rings are to
be installed in a used cylinder that
has nol been refinished , remove the
cylinder wall "glaze."
Select the proper ring set for the
size piston to be used. The rings must
be checked for proper gap in the cylinder bore and for the proper side
clearance in the piston grooves. First ,
check each ri ng for proper gap as
follows:
Position the ring in the cylinder
bore in which it is going to be used.
Push the ring down into the bore area
where normal ring wear is not encountered . Use the head of a piston
to position the ring in the bore so the
ring is square with the cylinder wall.
Use cauHon to avoid damage to the
ring or cylinder bore. Measure the
gap between the ends of the ring with
a feeler gauge (Fig. 23).
If the ring gap is less than the recommended [ower limit, try another
ring set.
f iniNG PISTON PINS

The piston pin fit should be a light
Ihumb press fit at normal temperature
(70 0 F). Standard pislon pins are color
coded green. Pins ofO.OO1-i nch oversize (color coded blue) and 0.OO2-i nch
oversize (color coded yellow) are
available.
If the pin hole in the piston must
be reamed, use an expansion-type,

piloted reamer. Place the reame r in
a vise and revolve the piston around
the reamer. Set the reamer to the
size o f the pin bore, then expand the
reamer slightly and trial ream the pin
bore. Take a light cut. Use a pilot
sleeve of the nearest size to maintain ali gnment of the bores.
Check the hole size, using the new
piston pin. If the bore is small, expand the reamer slightly and make
another cut. Repeat the procedure
unlil the proper fit is obtained. Check
the fitted piston pin for fit in the
respecti ve rod bushing. If necessary,
ream or hone the bushing to fit the
pin.
Install the piston pin in the piston
and rod. Install a new retainer at
each end of the pin to hold il in
place. When the retainers are installed, make sure they are properly
sea ted in the grooves provided in the
piston pin bore.
MAIN AND CONNECTING
ROD BEARINGS

C lean the bea ring inserts and cap
thoroughly. Inspect each bearing
carefully. Bearings that have a scored,
chipped. or wo rn surface should be
replaced. Typical examples of bearing failures and their causes are
shown in Fig. H. Check the clearance of bearings that appear to be
satisfactor y with Plastigage. Fit new
bearings following the recommended
procedure tpart 1-2, 1-3, or 1-4).
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CYLINDER BLOCK

During the disassembly of the cylinder block for engine overhaul,
closely inspect the wear pattern on
all parts to help diagnose the cause
of wear.

CLEANING AND INSPECTION

Thoroughly clean the block in solvent. Remove, old gasket. material
(rom all machmed surfaces. Remove
all pipe plugs which seal oil passages,
then clean out aU the passages. Blow
out all passages, bolt hoies, etc.
with compressed air. Make sure the
threads in the head bolt holes are
clean. Dirt in the threads may cause
binding and result in a fa lse torque
reading. Use a tap 10 true-up threads
and to remove any deposits.
After the block has been thoroughly cleaned, make a check for
cracks. Minute cracks not visible 10
the naked eye may be detected by
coating the suspected area with a
mixture of 25% ke rosene and 75%
light motor oil. Wipe the part dr y and
immediately apply a coating o f zinc
oxide dissolved in wood alcohol. If
cracks are present, the coaling will
become discolored at the defective
area. Replace the block if it is
cracked.
Check all machined gasket surfaces
for burrs, nicks, scratches, and scores.
Remove minor imperfections with an

oil stone. Check the flatness of the
cylinder block gasket surface following the procedure and specifications
recom mended fo r the cyli nde r head.
Replace all expansion-type plugs
that show evide nce of leakage.
Inspect the cylinder walls for scoring, roughness, or other signs of wear.
C heck the cylinder bore for out-ofround and taper: Measure the bore
with an accurate gauge following the
instructions of the manufacturer.
Measure the diameter of each cylinde r bore at the top, middle, and bottom with the gauge placed at right
angles and parallel to the centerline
of the engine (Fig. 25).
Refinish cylinders that are deeply
scored and/or when out-of-round
and! or taper exceed the wear limits.
If the cylinder walls have minor
surface imperfections, but the oUI-ofround and taper are within limits, it
may be possible to remove the imperfections by honing the cylinder
wall and installing new service piston
rings providing the piston clearance
is within limits. Use the finest grade
of honing stone for this operation.
REFINISHING CYLINDER
WALLS

Honing is recommended fo r refinishing cylinder walls only when the

A- AT fUGHT A NGLE
TO CENTERliNE
Of ENGINE

B-

PARAllEL TO
CENTERltNE Of
ENGINE

OUT·Of.ROUNO = DIFFERENCE BETWEEN A AND B
2 . TAPER
OIFFERENCE BETWEEN THE A MEASUREMENT AT TOP OF
CYli NDER BORE AND THE A MEASUREMENT AT BonOM
O f CYLINOER BORE
1039-A

=

FIG.

25-Cylind er Bore OUf-of-Round And Tap erTypical

walls have minor imperfections, such
as light sc uffs, scratches, etc. The
grade of hone to be used is determined by the amount of metal to be
removed. Follow the instructions of
the hone manufac turer. If coarse
stones are used to start the honing
operation, leave enough material so
that all hone marks can be removed
with the finishing hone which is used
to obtain the proper piston clearance.
Cylinder walls that are severely
marred and/or worn beyond the
specified limits should be refinished.
Before any cylinder is refinished, all
main bearing caps must be in place
and tightened to the proper torque
so that the cran kshaft beari ng bores
will not become distorted from the
boring operation.
Refinish only the cylinde r or cylinders that require it. All pistons are the
same weight, both standard and oversize; therefore, various sized pistons
can be intermixed without upsetting
engine balance.
Refinish the cylinder with the most
wear fi rst to determine the maximum
oversize. If the cylinder will not clean
up when bored for the maximum
oversize piston recommended, replace
the block.
Refinish the cylinder to within approximately 0.0015 inch of the required oversize diameter. This will
allow enough stock fo r the final step
of honing so the correct surface finish and pattern are obtained. Usc
clean sharp hones of No. 220-280
grit for this operation.
For the proper use of the boring
equipment, follow the instructions of
the manufacturer. Only experienced
personnel should be allowed to perfor m this work.
After the fin al operation in either
o f the two preceding refinishing methods and prio r to checking the piston
fit , thoroughly wash the cylinder walls
wit h a suitable cleaner to remove all
abrasive particles, then thoroughly
dry. Check the piston fit. Mark the
pistons to correspond to the cylinders
in wh ich they are to be installed.
When the refinishing of all cyl inders
that require it has been completed
and all pislons arc filted, thoroughl'
clean the entire block to remove a
particles from the bearing bores, oi,
passages, head bolt holes, etc. Coat
the cylinder walls. with oiL
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OIL PAN, O IL PUMP, AND OIL COOLER

O IL PAN

Scrape any dirt or metal particles
from the inside of the pan. Scrape
all old gasket material from the gasket surface. Wash the pan in a solvent and dry it thoroughly. Be sure

all foreign matter is removed from
below the baffle plate.
Check the pan for cracks, holes,
damaged drain plug threads, a loose
baffle, and a nicked or warped gasket
surface.
Repair any damage, Or replace the

pan if repairs cannot be made.
OIL PUMP

v-a

ENGINES

Wash all parts in a solvent and dry
them thoroughly, Use a brush to
clean the inside of the pump housing
and the pressure relief valve chamber.

Be sure all dirt and chips are removed.
Check tbe inside of the pump

housing and the outer race and rotor
fo r dam,age or excessive wear.
C heck the mating surface of the
pump cover for wear. If the cover
mating surface is worn, scored, or
grooved, replace the cover.
Measure the outer race to housing
clearance (Fig. 26).
With the rotor assembly installed
in the housing, place a straight edge
over the rotor assembly and the housing. Measure the clearance between
the straight edge and the rotor and
outer race (Fig. 27).

FIG.

T he outcr rate, sbaft and rotor are
repJateable only as an assembly.
Check the drive shaft to housing
bearing clearance by measuring the
0.0. of the shaft and the I.D. of the
housing bearing.
I nspect the relief valve spring for
a collapsed or worn condition.
Check the relief valve spring tension. If the spring tension is not within specifications and/or the spring is
defective, replace the spring.
Check the relief valve piston for
scores and free operation in the bore.
OIL PUM P-2 2 3 SIX ENGI NE

Wash all parts in a solvent and dry
them thoroughly. Use a brush to
clean the inside of the pump housing
and the pressure relief valve chamber.
Be sure all dirt and chips are removed.
Remove old gasket material from the
pump body and cover,
Inspect the pump body and the
gear teeth fo r damage or wear. Check
the gear end clearance with a dial
indicator or Plastigage. The Plastigage method is as follows:
Position the gasket on the housing,
then place Plastigage on the gears and
install the cover. Remove the cover
and check the Plastigage reading.
Check the gears fo r freedom of
rotation. Check the compression of
the oil pressure relief valve spring
and check the clearance of the relief
valve in the valve chamber.

26-0uter Ra ce to Housing Clea ranceV - 8 Engines

OIL COOLER-SD V-B
ENGIN ES

Clean the oil cooler as soon as possible after removing it from the engine, or soak it in cleaning solvent
until ready to clean. This will prevent
hardening and drying of accumulated
foreign material.
Immerse the oil cooler in a commercial cleaning solvent and clean
the outside of the plates with a stiff
bristle brush.
Pressure circulate a standard commercial solvent (at a pressure of approximately 20 psi) through the oil
passages of the cooler in the reverse
direction of normal flow. Normal
flow is from the bottom hole (inlet)
to the top hole (outlet) . If a circulating pump is not available, soak the
cooler in solvent for a few minutes
and force the solvent through the oil
passages with a plunge r or pistontype hand pump. If the oil passages
are severely clogged, use an oakite or
alkaline solution. After cleaning,
pressure flush the cooler with clean
hot water.
Thoroughly clean the passages in
the cover and clean the relief valve
assembly. Remove all old gasket
sealer from the cover, oil cooler, and
block.

FIG. 27-Rotor End Play-V- 8 Engines
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The service procedures given are
lor the engine installed in the chassis
unless otherwise noted. Cleaning, inspection, repair, and overhaul procedures are covered in Part J-1 .

The 223 Sill (Figs. I and 2 ) is a
6-cylinder engine with a piston displacement of 223 cubic inches and
a compression ratio of 8. 1: I. The
letter "J" at the beginning of the
serial number on the patent plate
designates a 223 Six engine.

MANIFOLDS
A chamber (heat riser) is cast into
the intake manifold center section
between the carburetor and exhaust
manifold. A thermostatically controlled valve, located in the exhaust
manifold (Fig. 3) . di rects exhaust
gases into this area to provide the
heat necessary to assist in vaporizing
the incoming fuel mixture.

CYLINDER HEAD
T he cyl inder head carries the
valves, valve rocker ar m shaft assem-

223 Six Eng ine-Right Front Vi ew

1-41

Pact!

5 Crankshaft Damper,
Cylinder Front Cover,
and Timing Chain

DESCRIPTION

FIG. 1 -

Pale
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1-33
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1-40
and Oil Filter ....
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2 -223 Six Engine-Sectional Vi ew

FIG.

3 - Exhau st Gas Control Valve
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bly, manifold assembly, ignition coil,
the water outlet and thermostat. Valve
Juides are cast integral in the head.
fhe valves are arra nged from front
to rear E- I-I-E-I-E-E- I-E-I-I-E.
CYLINDER BLOCK
The cylinders are numbered from
1-6 starting at the front of the engine.
The firing order is 1-5-3-6-2-4.
T he oi l pump is mounted inside the
engine block near the front . The distfibutor is located on the right side
of the engine nea r Ihe front and
drives the oi l pump through an intermediate drive shaft .
The crankshaft is supported by four
insert-ty pe main bearin gs. C ra nkshaft e nd thrust is controlled by Ihe
flanges of the No.3 mai n bearing.
The pistons have two compression
rings and one o il control ring. The top
compression ring is chrome-plated
and the lower compression ring is
phosphate-coated. The oil control
ring assembly consists of a serrated
spring and two chrome-plated steel
rails.

VALVE TRAIN
The intake and exhaust valve assemblies are the rotati ng-type which
rota te each time the valve opens and
closes.
The push rods are one·piece tubular
stee l with oil cushioned sockets. The
tappets are the solid steel, mushroomtype. Valve lash is maintained by self
lock ing adj usting screws.
The camshaft is supported by four
insert-type bearings pressed into the
block and is driven by a sprocket and
timing cha in in mesh with a sprocket
on the crankshaft. Camshaft th rust is
controlled by a thrust washer located
between the camshaft sprocket and
the front journal of the camshaft . An
eccentric, made integral with the camshaft, operates the fue l pump.

1·21
pump limits the maximum pressure of
the system. Oil relieved by the valve
is directed back to the intake side of
the pump.
A ll the oil discharged by the pump
passes through a fu ll flow-type filter
before it enlers the engine. The filte r
has an integral relief valve and mounting gasket. The relief valve permits oil
to bypass the filter if it becomes
clogged, th e reby maintaining an
emergency supply of oil to Ihe engine
at all times. An anti-drain back diaphragm prevents a reverse flow of
oil when the engi ne is stopped.
From the filter, the oi l flows into
the main oi l gallery. The oil ga llery
supplies oi l to all the camshaft and
main bearings through a drilled passage in each main bearing web.

LUBRICATION SYSTEM

T he timing chain and sprockets are
lubricated thro ugh a flat on the No. I
camshaft bearing.

Oil from the oil pan sump is forced
through the pressure-type lubrication
system (Fig. 4) by a gear-type pump.
A spring loaded relief valve in the

Oil slingers are provided to prevent leakage by directing oil away
from the crankshaft front and rear oil
seals.

1308_.

FIG. 4_lubrication System
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FIG.

FIG. 6- Cooli n g

5-Cran kca se Ve ntilation

Cylinder walls, pistons, a nd piston
pins are lubricated through a drilled
hole in each connecting rod which
indexes with a drilled hole in the connecting rod journal of the crankshaft.

cham ber through holes provided in
the cylinder head.
The oil in the push rod chamber
drains back into the oi l pan through
an opening at the back of the block.

Oil under reduced pressure is fed

CRANKCASE V ENTILATION
Ventilating air (Fig. 5) is provided
by the combination oil filler and
breather cap located on the front of
the valve rocker arm cover. The oil
filler cap contains a maze filtering
element.
From the filler cap, the filtered air
flows into the front section of the
valve rocker arm chamber. There are
relatively few contaminating vapors
at this point and the a ir has a chance
to normalize its temperature before
contacting contaminating vapors originating in the crankcase. This warm
ventilating air minimizes the formation of crankcase sludge. The ventilating air moves down past the push rods
into the crankcase. Air is diverted
from the front section of the crankcase through holes in the front of the
cylinder block wall to ventilate the

to the valve rocke r arm shaft assembly through a drilled passage in the
cylind~r 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 rocker
shaft through the No.6 valve rocker
arm support. The oil from Ihe shaft
flows through drilled holes in each
rocker arm to lubricate the shaft bore
and the valve and ball end of thc
rocker arm. The excess oil spirals
down the rOlaling push rod and assists
in lubricating the tappet and push rod
seat. An o il outlet tube exhausts excess
oil from the rocker shaft to lubricate
the distributor lower bushing and distribUlor drive gears. The oil outlet
tube is located at the No. 1 rocker
arm support. The o il from each
rocker arm drains into the push rod

EJ

System
timing chain chamber. The air from
the crankcase is then directed into the
crankcase ventilation tube by the rotating action of the cranksha ft.
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. 6).
As the coolant enters the block, it
travels through cored passages to cool
the entire length of each cylinder wall.
Upon reaching the rear of the cylinder block, the coolant is directed upward into the cylinder head where it
cools th e combustion chambers,
valv.es, and valve seats on its return to
the front of the engine.
At this point, tbe coolant flows into
the water outlet connection, past the
water thermostat if it is open, into the
top of the radiator. If the thermostat
is c losed, a small portion of the coolant is returned to the water pump for
recirculation. The entire system is
pressurized to 7 psi with the use of a
pres.~ure-type radiator cap.

ENGINE REMOVAL AND INSTALLATION

Engine removal and installation
procedures are separated according to
truck body styles. The procedures for
the Courier and Ranchero are the
same as for the car; therefore, refer to
the 1959 Ford Car Shop Manual.

B- AND F- SERIES
IUM O VAL

The engi ne installation for an Fseries truck is shown in Fig.8.
1. Remove the hood. Drain the

cooling system and the crankcase.
Rcmove the radiator.
2. Remove the air cleaner, the,
tape the carburetor air horn closed.
Disconnect the choke control cable at
the carburetor, the accelerator shaft

PART 1-2 - 223 SIX ENGINE
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Too/- T52T--OOOS-CJO (Spli".J Sholl)
TooI- T52T-6005_KJO (Ke1N Shoft)

FIG. 9-Engine

engine ground strap at the flywheel or
converter housing, and remove the
flywhee l or converter housing to en·
gine block and engine rear plate reo
taining bolts.
3. Remove the drive belt(s), then
remove the fan, spacer, and pulley.
4. Disconnect the heater hoses at
the engine. Disconnect the water tern·
perature and oil pressure sending unit
wires at the sending units. Disconnect
the coil primary wires. Remove the
starter.
On a truck with a conventional
drive or overdrive transmission, remove the flywheel housing inspection
cover and support the transmission
with a jack.
On a truck with an automatic transmission,support the transmission with
a jack, ,then remove the converter
housing lower access cover and the
flywheel to converter bolts. Secure the
converter assembly in the housing.
Disconnect the transmission oil cooler
inlet and outlet lines at the engine.
5. Attach the engine lifting hook
(Fig. 7). Remove the engine right and
left fro nt support to frame bracket
bolts. Lift the engine out of the engine
compartment and install it on a work
sland (Fig. 9).

FIG. 7-Engin e Lifting Hook

FIG. 8_ Typical

223 Six Engine Installation
F-Se ri es Tru ck

to accelerator belle rank rod at the
bellcrank, and the transmission throttle control rod at the bellcrank (automalic transmission). Remove the accelerator retracting spring. Disconnect the exhaust manifold al the rouf-

Mount

fief inlet pipe and remove the inlet
pipe to engine bracket bolt. Disconnect the flex ible fuel line at the fuel
lank line, then install a cap on the
fuel tank linc. Disconnect the generator wires at the generator. Remove the

INSTAllATION
1. Place a new gasket over the ex·haust manifold 10 mumer inlet pipe
studs. Lower the engine carefully into
the chassis. Make sure the studs on
the exhaUSI manifold are aligned with
the holes in the mumer inlet p ipe and
the dowels in the block engage the
holes in the flywheel or converter
housing.
On a truck with an automatic transmission, start the converter pilot into
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the crankshaft . Install the converter
housing to engine block and engine

rear plate retaining bolts. Remove the
support from the transmission. Remove tbe retainer securing the converter, then install the flywheel to
converter bolls. Tighten the bolts to
specificatio ns. Install the converter
housing inspection cover. Connect
the oil cooler inlet and outlet lines.
On a truck with a conventional

drive or overdrive transmission, start
the transmission mai n drive gear into
the clutch disc. It may be necessary
to adjust the position o f the transmissio n in relation to the engine if the
input shaft will nOl enler the clutch
disc. If the engine " hangs up" after the
shaft enters, tum the crankshaft slowly (transmission in gear) until the
shaft splines mesh with the clutch
disc splines. Install the flywhee l hous·
ing to engi ne block and engine rear
plate re taining bolts. Remove the sup·
port from the transmission. Install the
fl yw heel housing cover.
2. Position the engine ground strap
and install the remaining engine rear
piate retaining bolts. Install the engine
right and left front support bolt and
nu t, and tighten the nut 10 35-45 foot·
pounds torque.
3. Install the exhaust manifold to
muffler inlet pipe retaining lockwash·
ers and nuts, then tighte n the nuts to
23-28 foot·pounds torque. Install the
inlet pipe 10 engine bracket bolt. Con·
nect the generator wires. Remove the
cap from the fuel tank line and con·
nect the flexible fuel line. Install the
accelerator retracti ng spring. Connect
the transmission throttle control rod
at the accelerator bellcrank (auto·
matic trans mission ). Connect the ac·
celerator shaft to bellcrank rod at the
bellcrank and the choke control cable
at the carburetor. Remove the tape
from the carbureto r air horn, then
install the air cleaner.
4. Install the pulley. spacer, and
fan , then install and adjust the drive
belt(s). Install the radiator.
5, Install the starter. Connect the
ignition coil primary wires, the o il
pressure and water temperature send·
ing unit wires, and the heater hoses.
6. Fill and bleed the cooling sys·
tern. Fill the crankcase with the
proper grade and quantity of engine
oil. Install the hood. Run the engine
at fas t idle and check all gaskets and
hose connections fo r leaks.
7. On a truck with an automatic
transmission, adjust the throttle link.
age.

GROUP I-ENGINES
P-SERIES

IN STALU TI ON

REMO VA L

1. Place a new gasket over the ex
haust manifold to muffler inlet pip
studs. lower the engine carefully into
the chassis. Make sure the studs on
the exhaust manifo ld are aligned with
the holes in the muffler inlet pipe and
the dowels in the block engage the
holes in the converter or flywheel
housing.

1. Drain the cooling system and
the crankcase. Remove the driver's
seat assembly, the master cylinder
inspection cover, and the steering
column cover plates. Disconnect the
accelerator pedal at the accelerator
assembly, and the wires from the
headlight beam selector switch.
2. Remove the left wheel house
panel and the center flOOr plate. Re·
move the screws fastening the right
side of the engine rea r cover panel to
the right wheel house panel. Remove
the bolts and nuts retaining the rear
flange of the engine rear cover to the
removable frame cross member and
the center floor plate front bracket
Wedge the right and left frame gussets open so the rear flange of the
engine rear cover plate will clear the
slots. Remove the cover plate. Re·
move thl! air cleaner.
3 . Remove the accell!rator bracket
assembly, the accelerator retracting
spring, and the carburetor. Discon·
nectthe exhaust manifold at the muf·
fler inlet pipe and remove the inlet
pipe to engine bracket bolt. Discon·
n ect the ge n erator wir es at t h e
generator. Disconnect the flexible fuel
line at the fuel tank line, then install
a cap on the fuel tank line.
4. Disconnect the engine temperature and oil pressure sending unit
wires at the sending units. Disconnect
the coi l primary wires. Disconnect
the battery ground cable at the battery. Remove the starter.
5. Remove the fa n blade and
bracket as an assembly, and remove
the radiator.
6. Remove the engine right and
left front support to fra me bracket
bolts. Remo ve the flywhee l or con·
verter housing cover. Remove the
flywheel housing or converter ho using
to engine block and engi ne rear plate
retaining boils. Remove the engine
rig ht and left rear support capscrews.
Remove the engine crankcase venti·
lation tube. Support the transmission
with a jack.
7. O n a Huck with an automatic
transmission, disconnect the transmission oi l cooler in let and outlet hoses
at the engine. Drain the transmission
and remove the filler tube. Install the
drain plugs in the torque converter.
8. Remove the engine from the
truck and install it on a work stand.

O n a truck with an automatic trans·
mission, start the converter pilot into
the crankshaft. Remove the retainer
securing the converter, then install
the converte r to fl ywheel re taining
bolts. Install the converter housing to
engine block and engine rear plate
retaining bolts. Install the converter
housing cover plate. Install the automatic transmission filler tube. Con·
nect the transmission oil cooler hoses.
Fill the transmission with the recom·
mended fluid.
O n a truck with a conventional
drive or overdri ve transm ission. start
Ihe transmission main drive gear into
the clutch disc. It may be necessary to
adjust the position of the transmission
in relation to the engine if the input
shaft will not eDleT the clutch disc.
If the engine " hangs up" after the
shaft enters, turn the crankshaft slowly (transmission in gear) until the
shaft splines mesh with the clutch
disc splines. Install the fl ywheel hous·
ing to engine block and engi ne rear
plate retain ing bolts. Remove the
transmission support. Install the fl y.
wheel housing cover.
2. Install the engine rear support
capscrews, then install safety wire on
the capscrews. Install the engine front
support 10 the frame brackel, then
fighten the nuts to specifications.
3. Install the ran and bracket and
adjust the tension of the dri ve belts.
Install the radiato r.
4. Remove the cap from the fuel
tank line and conneCI the flexible fuel
line. Install the exhaust manifold to
muffler inlet pipe retaining lockwash·
ers and nu ts, then tighten the nuts to
23-28 foot-pounds torque. Connect
the inlet pipe 10 engine bracket. In·
stall the carburetor, the accelerato r
bracket assembly, and the accelerator
retracting spring. Connect all the car·
buretor linkage and lines.
5. Install the starter, connect the
coil primary wires, the engine ten
perature and oil pressure sending un
wires, the generator wires, and tht;
ban ery cable. Install the crankcase
ventilation tube.
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6. Install the frame cross member.
Posicion the engine cover assembly
Ind the engine rear panel assembly
lnd install thc flange of the engine
covcr rear panel between the frame
gussets and the cross member. Remove the wedges.
7. Install the right side of the engine rear cover panel to the right
wheel house panels. Install Ihe bolts

EI
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umn cover plates, and the master cylinder inspection cover. Install the
driver's seat assembly.
10. Fill and bleed the cooling system. Fill the crankcase with the
prOper grade and q uantity of engine
oi l. Operate the engine at fast idle and
check for coolant and oil leaks.
On a truck with an automatic transmission, adjust the throttle linkage.

and nuts retaining the rear flange of
Ihe engine rcaT cover to the fra me

cross member and the center floor
plate front bracket.
8. Connect Ihe headlight beam
selector switch wires and the accelerator pedal.

9. Inslall the engine left cover to
wheel house panel, the steering col-

ENGINE SUPPORTS

The engine is supported on each
side at the front (Fig. 10) and rear
(Fig. II ) o f the crankcase.
£NGIN£ FRONT
SUPPORT R£PLAC£MENT£NGIN£ IN CHASSIS
1. Remove the nut, washer, bolt,
and lower insulator from each front
support. Raise the front of the engine
and remove the upper insulators.

2. Place the upper insulator in position on each frame bracket, then
lower the engine.
3. lnstall the lower insulator, bolt,
washer, and nut on each side of the
engine. Tighten the bolts to specifications.

sulalor, and spacer from each rear
support. Raise the rear of the engine,
then remove the insulators.
2. Place a new upper insulator in
position on each side of the engine,
then lower the engine.
3. Install the spacer, the lower insulator, bolt, and nut on each side of
the engine. Tighten the bolts to speci·
ficat ions.

ENGINE REAR SUPPORT
REPLACEMENT
1. Remove the nut, bolt, lower in-
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MANIFOLDS, CYLINDER HEAD, AND VALVES

MANIFOLDS
T he manifold assembly is shown in
·ig. 12.
,UMOVAL

1. Remove the air cleaner, then
tape the carburetor air horn closed.

On a truck with an automatic transmission, disconnect the throttle control rod and the accelerator assembly
connecting link at the accelerator
bracket. Disconnect the accelerator
retracting spring at the block mount-

ed bracket, then remove the bracket.
On a truck with a conventional
drive or overd rive transmission, disconnect the accelerator retracting
spring and the accelerator rod assembly at the bellcrank.
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FIG. 12-Manifold

Assembly

2. Disconnect the vacuum line at
the intake manifold. Disconnect the
choke control cable, the fuel inlet
line, and the distributor vacuum line
at thc carburetor, thcn remove the
carburetor and gasket.
3. Disconnect the muffler inlet pipe
from the exhaust manifold . Remo ve
the bolts fastening the manifold 10
the head, and lift the manifold assembly from the head. Remove thc gaskets and sleeves.
4. Remove the nuts and bolt joining the intake and exha ust manifolds,
then separate the manifolds.
INSTAUATION

1. Place the intake manifold over
Ihc studs
the exhaust ma nifold.

on

FIG.

l3-0il Line Removal

Install the lock washers, nuts and bolt,
then tighten them finger tight.
2. Install new intake mani fold gaskets using new sleeves, if necessary,
in the cylinder head ports. Place a
new exhaust manifold to muffier
inlet pipe gasket over the studs on
the exbaust manifold . Coat the mating
surfaces lightly with graphite grease,
then place the manifold assembly in
position against the head. Make sure
the port openings in the manifold assembly are aligned with the port openings in the cylinder head and that
none of the steel gaskets have become
dislodged.
3. Install the attaching washers and
bolts, then lighten the bolts to 23-28
foot-pounds torque, tightening from

the center to the ends. Tighten the boh
and nuts joining the intake and ex·
haust manifolds to 23-28 foot-po unds
torque. Install the exhaust manifold
to muffler in let pipe lockwashers and
nuts, then tighten the nuts to 23-28
foot-pounds torque.
4. Position the carburetor gasket
on the intake manifold, then install
the carburetor. Tighten the carburetor
retaining nuts to 12-15 foot-pounds
torque. Connect the vacuum line to
the intake manifold . Connect the
choke control cable, the fu el inlet line,
and the distributor vacuum line to the
carburetor.
On a truck with an automatic transmission, install the accelerator ret ract_
ing spring bracket, then connect the
spring. Connect the accelerator assembly connecting link and the throttle control rod.
On a truck wit h a conventional
drive or overdrive transmission, connect the accelerator retracting spring
and the accelerator rod assembly.
S. Remove the tape from the carbureto r air horn, then install the air
cleaner.
EXHAUST GAS CONTROL
VALVE REPLACEMENT

.~

FIG.

l4-Valve Pus h Rod Remo val

=

The exhaust gas control valve is
located in the outlet of the exhaust
manifo ld. Normally, it does not requi re replacement unless it becom
inoperative due to excessive corrosio.
or damage.
1. Remove the manifold assembly

1-27

PART 1-2 - 223 SIX ENGINE

'l\.6"- u •

6" BOLT. CUT OFF HEAO, TAPER ENO
ANO SLOT FOR
AS SHOWN.

FIG. 16-Cylinder Head Guide Studs
FIG.

15-Cylinder Head Holding Fixture

and separate the intake and exhaust
manifolds. Before removing the con·
lrol valve assembly, note the position
of the counterweight in relation to the
valve plale. Remove the cotter pin,
shield, SlOp spring and thermostatic
spring from the front end of the shaft.
2. Using an acetylene torch in the
inside of the manifold, CUI the shaft
on both sides of the valve piale. Use
caution to avoid damage to the shaft
bearing bores. Remove the valve and
shaft pieces.
3. Clean Ihe bushings of corrosion
and repair any damage thai may have
occurred. Replace the bushings if
necessary. When new bushings are
installed, there should be a distance
of 2~ inches from the inside edge of
one bushing to the inside edge of the
other bushing. The bushing should be
equally spaced within the counterbores. After installation, ream the
bushings with a l:Xu-inch reamer.
Lubricate the new shaft and bushings
with a penetrating oil and graphite
mixture.
4. In se rt the sh aft through the
bushings and valve plate. Rotate the
shaft in the valve plate until the counterweight is in the normal "up" (heat
on) position (Fig. 3).
S. T ack weld the valve to the shaH,
then move the assembly back and
forth to check for a binding condition. If there is no binding, weld the
valve to the shaft in the original manner. The shaft and valve are stainless
steel to minimize corrosion and/or
damage by excessive heat.
6. Install the thermostatic spring in
the shaft slot. Wind the spring :y.. turn
and hook the open end of the spring
over the stop pin. The thermostatic
~pring should hold the valve in the
:Iosed or "heat on" position (i.e. in
the proper position to d irect the How
of gases into the heat riser).
7, Install the stop spring. shield,

and cOlier pin. Lubricate the shaH
bushings while operating the valve
manually to replace the originallubricant lost by the welding operation.
Install the manifold assembly.
(YUNDER HEAD REMOVAL
1. Drain the cooling system. Remove the air cleaner, Ihen tape the
carburetor air horn closed. Disconnect the radiator upper hose at the
radiator, the heater hose at the water
outlet housing, the oil pressure and
water temperature sending unit wires
at the sending units, and the ballery
ground cable at the cylinder head.
Disconnect the carburetor fue l inlet
line and the vacuum line at the fue l
pump, and the distributor vacuum
line at the distributor. Disconnect the
high tension lead at the coil , then
remove the coil from the head and
move it to one side. Remove the distribulOr cap. Disconnect the spark
plug wires, Ihen remove the spark
plugs.
O n a Iruck with an automatic transmission, disconnect the throttle conIrol rod and the accelerator assembly
connecting link at the accelerator
bracket. Disconnect the accelerator
ret racting spring at the block mounted bracket, then remove the bracket.
On a truck with a conventional
drive or overdri ve transmission, disconnect the accelerator retracting
spring and the accelerator rod assembly at the bellcrank.
2. Disconnect the fuel inlet line
and the distributor vacuum line at
the carburetor, and the vacuum line
at the intake manifold, thcn remove
the three lines as an assembly. Disconnect the choke conlrol cable at
the carburetor.
3. Remove the valve rocker arm
covcr. Remove the cap screw and
bracket from the No.6 valve rocker
arm support. Pull the oil inlet line
out of the support, then pull it out of

Ihe block with pliers (Fig. 13). Be
careful not to damage the line. Remove the cap screws fro m the No. I
valve rocker arm support, then remove the o il outlet line and bracket.
Loosen all rocker arm adjusting
screws to remove the valve spring
load from the rocker arms, then remove the valve rocker arm shaft assembly. Remove Ihe valve push rods
in sequence and idenlify them so they
can be installed in their original positions (Fig. 14).
4. Remove the manifold to cylinder head bolts, and pull the manifold
assembly away from the cylinder
head. Brace the assembly so the inlet
pipe will not be damaged. Install the
cylinder head holding fixtures for
convenience in lifling the head and to
protect the gasket surfaces (Fig. 15).
Rcmove al\ cylinder head bolts. Install the cylinder head guide studs
(Fig. 16). Lift the cylinder head assembly off the engine. Do not pry
between the head and block as the
gasket surfaces may be(:ome damaged,
VALVE ROCKER ARM
SHAn DISASSEMBLY
1. Remove the coller pins from
each end of the rocker arm shaft, and
remove the flat washers and spring
washers. Slide the r oc ker arms,
springs, and supports off the shaft. Be
sure to identify the parts.
2. If it is neccssary to remove the
plugs from each end of the shaft,
drill or pierce the plug on one end,
then use a steel rod to knock out the
plug on the opposite end . Working
from the open end, knock out the remaining plug.
VALVE ROCKER ARM
SHAn ASSEMBLY
1. Oil all moving parts with engine
oil.
2. If the plugs were removed from
the end of the shaft , use a blUnt tool
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FIG. 17 -Valve Rock. r Arm Shaft As.embly

FIG. 19-valve

Spring Assembled Height

FIG. l8-Valve Stem Lock Removal or Installation
o r large diameter pin punch and in·
stall a plug, cup side out, in each end
of the rocker arm shaft.
3. Install a fl at washer, spring
washer. another flat washer, and a
colter pin o n one end of the shafl .
4. Install the rocker arms, supports, and s prings (Fig. 17), Ins tall
the remaining flat washers with the
spring washer between them, and in·
s tall the cotter pin.

CYLINDER HEAD
DISASSEMBLY

1. Remove deposits from the com·
bustion chambers and valve heads
with a scraper and a wire brush before removing the valves. Be careful
not 10 scratch the cylinder head gasket surface.
2. Compress the valve spring (Fig.
18), then remove the valve relainer
locks and release the spring. Remove
the sleeve, spring re tainer, spring,
stem seal, and valve. Discard alJ valve
stem seals. Identify all valve parts.

CYLINDER HEAD ASSEMBLY
1. lnstall each valve in the port
from which it was removed or to

which it was fitted . Install a new stem
seal on the valve.
2. Install the valve spring. then install the valve spring retainer, and
sleeve. Compress the spring. and inSlall Ihe retainer locks (Fig. 18).
3. Measure the assembled height
of the valve springs from the surface
of the cylinder head spring pad to the
underside of the spring retainer with
dividers (Fig. 19). Chec k the dividers
against a scale. If the assembled
height is greater than Il¥!CS inches, install the necessary 0.030-inch thick
spacer(s ) between the cylinder head
spring pad and the valve spring to
bring the assembled height to the
recommended dimension of 12%211 %6 inches. Do not Install spacers unless net::essary. Use of spacers in excess of recommendations will result in
overstressing the valve springs which
will lead to excessive load loss and
spring breakage.

CYLINDER HEAD
INSTALLATION
I. Clean deposits from the head
and block gasket surfaces. Inspect the
head fo r an y damage and repair as
necessa ry. Posi tion the gasket over

the guide studs on the cylinder block.
Do not apply sealer to the gasket or
gasket surface of the head or block.
2. Lift the cylinder head over the
guides and slide the head down carefully. Before installing the cylinder
head bolts. coat the threads of each
bolt with a small amount of water
resistant sealer. Ins tall, but do not
tighten, two bolts at opposite ends of
the head to hold Ihe head and gasket
in position. Remove the guides, then
install the re main ing bolts. Remove
the cylinder head holding fixtures.
3. The cylinder head bolt tightening procedure is performed in three
progressive steps. Tighten Ihe bolts to
55 foot-pounds to rque in Ihe proper
sequence (Fi g. 20). then tighten them
to 65 foot-pounds torque in the same
sequence. Finally. tighten the bolts 10
75 foot -pounds torque in the same
sequence. After the cylinder head
bolts have been tightened to specificatio ns, the bolts should not be disturbed.
4. Install Ihe push rods in their
proper sequence, positioning the lower end of the rods in Ihe tappet
sockels. Position the valve rocker ar m
shaft assembly on the head, then install the oil outlet line, bracket. and
retaining screw on the No.1 support.
Make sure the oil line enlers the shaft
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SUP 1 - SIT NO.1 PISTON ON T.O.C . AT END OF COMPRHSION
STROKE. ADJUST NO.1 INTAKE AND EXHAUST.
SUP 4 - AOJUST

9-A

FIG.

20-Cylinder He ad Bolt Tightening Sequence

locating hole. Install a new "0" ring
seal on the lower end of the oil inlet
line, then position the line in the No.
6 support. Make sure the lower end
of the oil line "0" ring seal is in the
oil supply counterbore, then install
the bracket and support bolt. Tighten
all the retaining bolts to 45-55 footpounds torque. Perform a preliminary
(cold) valve lash adjustment.
5. Install the manifold to cylinder
head bolts and tighte n them to 23-28
foot-pounds torque. Position the two
vacuum lines and the carburetor fuel
inlet line on the engine. Connect the

distributor vacuum line and the carburetor fuel inlet line at the carburet·
or, and the manifold vacuum line at
the manifold. Connect the choke control cable. Remove the tape from the
carburetor air horn.
On a truck with an automatic transmission, install the accelerator retracting spring bracket on the block,
then connect the spring. Connect the
throttle control rod and the accelerator assembly connecting link.
On a truck with a conventional
drive or overdrive tra nsmission, connect the accelerator rod assembly and
the accelerator retracting spring.
6. Install the ignition coil, spark
plugs, and the distributor cap. Connect the spark plug wires and the coi l
high tension lead. Connect the carburetor fuel inlet line and the vacuum
line at the fue l pump. and the distributor vacuum line at the distributor. Connect the battery ground cable,
the oil pressure and water temperature sending unit wires, the heater
hose, and the radiator upper hose. Fill
and bleed the cooling system.
7. Start the engine and operate it
for a minimum of 30 minutes at approximately 1200 rpm to stabilize
engine temperature!. Check the valve
lash with the engine id ling and adjust
the lash if necessary.
8. Coat one side of the valve
:ocker arm cover gasket with oil resistant scaler, and lay the cemented
side of the gasket in place in the
cover. Install the cover, making sure

INTAK E

& EXHAUST

STEP .$ - AOJUST NO. 2
INTAKE & EXHAUST

3 _ .0.' " " NO. 3
INTAKE & EXHAUST
STEP 6 _ AOJUST NO. 4
INTAKE & EXHAUST

1411-A

FIG. 21-Preliminary Val ve LQ!h Adjustment
Ihat the gasket seats evenly all around
the head. Inslall the rubber seals on
the studs making sure they are centered in the cover openings. Tighten
the nuts to 2.0-2.5 foot -pounds
torque. Inslall the air cleaner.

The cylinders are numbered from
fronl to rear, 1-2-3-4-5-6. The valves
are arranged from front to rear, B-I1-B-I-E· B-1·E· I· I·E.
ItRlUMINARY ADJU.sTMENT

1. Turn all the valve adjusting
screws until interference is noted between the screw and the rocker arm,
then check the torque required to tum
the screw further. If the torque re.quired to turn a screw is less than 3
fool.pounds (36 inch pounds), try a
new self locking adjusting screw. If
this is still unsatisfactory, replace the
rocker arm and adjusting screw.

VALVE LASH ADJUSTMENT
It is very important that the valve
lash be held as close as possible to the
correct specifications. If the lash is
set too close, the valve will open 100
early and close too late, resulting in
rough engine idle. Burning and warping of the valves will occur also be·
cause the valves cannot make firm
contact with the seats long enough to
cool properly. If the lash is excessive,
it wi ll cause the valves to open too late
and close too early causing valve
bounce. In addition, damage to the
camshaft lobe is likely because the
tappet foot will not follow the pattern
of the camshaft lobe, causing a shock
contact between these two paris.

2_ Make two chalk marks on the
cranksha ft damper (Fig. 21). Space
the marks approx:imately 120 0 apart
so that with the timing mark, the
damper is divided into three equal
parts (120 0 represents 1h of the distance around the damper circumference).

If the cylinder head or the valve
rocker arm shaft assembly has been
removed and installed, it will be
necessary to make a preliminary
(cold) valve lash adjustment before
starting the engine. If the adjustment
is made for an engine tune-up, follow
the final adjustment procedure.

3. Rotate the crankshaft until No.
I piston is near T.O.C. at the end of
the compression stroke. Number 1
piston is on TO.C. at the end of the
compression stroke when both valves
are closed and the timing mark on the
crankshaft damper is in line with !Jle
timing pointer.
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4. Using a step-type feeler gauge
("go" and "no go"), adjust the intakr
and exhaust valve lash for No. 1 cyl
inder (Fig.

22). The preliminar),

(cold) intake and exhaust valve lash
should be set at 0.019 inch,

S. Repeat this procedure for the
remaining set of valves, turning the
crankshaft ~ turn at a time, in the
direction of rotation, while adjusting
the valves in the firing order sequence

( 1-5-3-6-2.4).
FINAL ADJUSTMENT

FIG.

D

Operate the engine for a minimum
of 30 minutes at a pproximately 1200
rpm to stabilize engine temperatures.
With the engine id ling, check the
valve lash. Adjust the lash if necessary (Fig. 22). The fina l (hot) intake
and exhaust valve lash should be
0.0 19 inch.

22-Volve lash Adjustment

CRANKSHAFT DAMPER, CYLINDER FRONT COVER, AND TIMING CHAIN

CRANKSHAFT DAMPER
.fMOVAL

1. On a P-series truck, remove the
hood, and remove the grille, headlamps, parking lamps, wind defteclor,
and hood lower weatherstrip as an
assembly.
2. On all models, remove the radiator, fan, spacer, drive belt (s), and
pulley.
3. On a D- or F-scries truck, remove the grille to hood lock support
bracket retaining bolt.

4. On all models, remove the cap
screw and washer from the end of the
crankshaft, then remove the damper
(Fig. 23),

FIG. 23-Damper Removal

INSfAUAfiON

1. Lubricate the crankshaft with an
oil and white lead mixture and lubricate the oil seal rubbing surface with
grease.
2. Align the damper keyway with
the key on the cra nkshaft , and start
the damper on the shaft. Press the
damper on the shaft (Fig. 24). Insta ll
the lockwasher and capscrew, then
tighten the capscrew to 85·95 foo t·
pounds torque. Install the pulley.
spacer and fa n. Install and adjust the
drive belts. Install the radiator and
fill and bleed the cooling system.
3. On a B- or F-series truck, install the grille to hood lock support
bracket retaining bolt.

FIG.

4. On a P-series truck, install the
grille, headlamps, parking lamps,
wind deflector, and hood lower weatherstrip. Install the hood .
CYLINDER FRONT COVER
AND TIMING CHAIN
REMOVAL

1. Drain the cooling system and
the crankcase. Remove the radiator,
the cra nkshaft dam per, and the oil
pan. Remove the cylinder front cover
retaining screws, then remove the
cover and gasket.
2. Remove the crankshaft front oil
slinger. Crank the engine until the
timing marks are positioned as shown
in Fig. 25. Remove the camshaft
sprocket retaining bolt and washer.

24-Damper Installation
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FIG. 26-oil

FIG.

Seal Installation

25-Aligning Timing Marks

Slide both sprockets and the timing
chain forward and remove them as an

assembly.
Oil Seal Replacement. It is good
practice to replace the oil seal each
time the cylinder front cover is re·
moved.
1. Drive out the old seal with a pin
punch, then clean out the recess in the
cover.
2. Coat a new seal with grease,
the n install the seal (Fig. 26). Drive
the seal in until it is fully seated in
the recess. Check the seal after in·
stallalion to be sure the spring is prop-

left side of the chain out with the
fingers and measure the distance between the reference point and the
chain. The deflection is the difference
between the two measurements. The
deflection should not exceed Ih inch.
S. Clean the cylinder fron t cover
and the gasket surface of the cylinder
block. Coat the gasket surface of the
block and the cover with sealer, then
position a new gasket on the block.

6. Place the cover on the block and
install the retaining screws. Tighten
the screws to 6-9 foot.pounds torque.
7. Install the oil pan, the crankshaft dampe r, and drive belt(s). Install
the radiator. Fill and bleed the cooling system. Fill the crankcase with the
proper grade and quantity of engine
oil. Operate the engine at fast idle and
check all hose connections and gaskets for leaks.

erly positioned in the seal.
INS'AUATION

1. Place the keys in position in the
slots on the crankshaft and camshafl.
2. Position the sprockets and timing chain on the camshaft and crankshaft. Be sure the liming marks on the
sprockets and chain are positioned as
shown in Fig. 25. There are 12 timing
chain link pins between the liming
marks on the sprockets.
3. Install the camshaft sprocket
washer and retaining bolt. Tighten
the bolt to 35-45 foot-pounds torque.
4. Rotate the crankshaft in a clockwise direction (as viewed from the
front) to take up the slack on the left
side of the chain. Establish a refernee point on the block and measure
rom this point to the chain (Fig. 27).
Rotate the crankshaft in the opposite
direction to take up the slack on the
right side of the chain, then force the

TAKE UP SLACK ON lEFT SIDE. ESTABliSH A REFERENCE POINT AND
MEASURE DISTANCE A. TAKE UP SLACK ON RIGHT SIDE AND FORCE
LEfT SIDE OUT WITH THE FINGERS AND MEASURE DISTANce 8.
DeflECTI O N IS A MINUS 8.
1398_8

FIG. 27_ Timing

Chain Deflection
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CAMSHAFT, BEARINGS, AND TAPPETS

CAMSHAn
The camshaft and related parts are
shown in Fig. 28.

7. Remove the oil pan. Install the
engine lifting hook and raise the engine enough to relieve the tension on
the engine support brackets, then remove the engine right and left front
suppo rt bracket to cylinder block re.tain ing bolts. Lower the engine
enough to facilitate camshaft removal
and remove the camshaft by pulling
it toward tbe front o f the engine.
Exercise caution to avoid damaging
the camshaft bearings.

REMOVAL

1. Drain the cooling system and
the crankcase. Remove the air cleaner
and tape the carburetor air horn
closed. Remove the radiator.
2. Disconnect the high tension
wire from the coil and disconnect the
spark plug wires, then remove the
distributor cap and wiring as an as·
semhly. Disconnect the distributor
vacuum line and the primary wire at
the distributor. Remove the o il level
dip stick and the fuel pump. Disconnect the water temperature sending
unit wire at the sending unit and remove the wire from the retaining

INSUUATION

1. Oil the camshaft and carefully
slide it through the bearings. Install
the thrust plate and spacer. Be sure
the chamfer 0 0 the inside of the
spacer is to the rear or faces the camshaft journal. Install the woodruff
ke y in the camshaft.
2. Raise the engine enough to
align it with the engine front support
brackets. Install the right and left
support bracket retaining bolts. Remove the engine lifting book.
3. Install the sprockets aod timing
chain. Be sure the timing marks are
properly aligned . Install the sprocket
washer and bolt, then tighten the bolt
to 35-45 foot-pounds torque.
4. Install the crankshaft oil slinger,
the cylinder front cover, crankshaft
damper, pulley. spacer, and fan. Install 'and adjust the drive belt(s). Install the oil pan.
S. Release the tappets and install
the push rods, then install the valve
rocker arm shaft assembly. Perform
a preliminary valve lash adjustment.
Cement a new gasket to the valve
push rod chamber cover and install

clips, then remove the push rod chamber cover.

3. Remove the valve rocker arm
cover, the valve rocker arm shaft assembly. and the valve push rods in
sequence. Remove the fan, spacer,
and pulley. Remove the crankshaft
damper, cylinder [ront cover, and
crankshaft oil slinger.
4. Crank the engine until the timing marks on the sprocket and chains
are positioned as shown in Fig. 25.
Scri be a line on the distributor housing and cylinder block to mark the
position of the rotor and distrib utor
housing for installation, then remove
the distributor.
S. Remove the camshaft sprocket
bolt and washer, the sprockets and
timing chain, the camshaft thrust
plate, the woodruff key. and spacer.
6. Turn the camshaft until the tappets can be lifted with either a magnet
(Fig. 29) or the fingers. Raise the
tappets clear of tbe camsha ft lobes
and secure them with spring-type
clothes p ins or window regulator
spring clips (Figs. 29 and 30).
BEARING IFRONT AND INT.)
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BEARING REPLACEMENT
It will be necessary to remove the
engine from the truck. to replace camshaft bearings. T he bearings are available pre-finished to size and require
no reaming for standard and 0.0 15inch undersize journal diameters.
Number 3 bearing is not interchangeable with the other bearings.
1. Remove the engine (rom the
chassis, then remove the camshaft.
Ori ll a Ih -inch hole in the center of
the camshaft rear bearing bore plug
and remove it as shown in Fig. 3 1.
Remove the camshaft bearings (Fig.
32).

2. Position the bearing at the bearing bore and press it in place (Fig.
32). Number I camshaft bearing must
be pressed in 0_005-0.020 inch below
.he front face of the bearing bore.
P ress tbe remaining bearings io sufficiently to align the oil supply holes.

INT BEARINGkREAR BeARING

~__

CAMSHAFT SPROCKET

the cover. Connect the water temperature sending unit wire to the sending
unit and install the wire in the retaining clip.
6_ If the crankshaft was rotated,
crank. the engine until the No. I piston
is on T.O.C., then position the distributor in the block. with the roto r at
the No. 1 firing position and the
breaker points open. Connect the distributor vacuum line and primary
wire. Install the distributor cap and
connect the spark plug wires and the
coi l high tension wires. Install the fu el
pump and the oil level dip stick.
7. Remove the tape from the air
horn and install the air cleaner. Install the radiator.

5B

~

..;I

~\~
CAMSHAFT

T11RUST PLATE

SCREW

TIMING CHAIN

FIG. 28-camshaft and

Related Parts

1074-(

FIG.

29-Lifting and Securing Valve Tappets
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INCH HOle IN PLUG

1037-.

FIG. 31-Camshaft Rear Bearing Bore Plug Removal

FIG. 3D-Tappet

Retaine rs

FIG. 32-Camshoft Bearing Replacement
J. C lean the camshaft rear bearing
bore plug recess thoro ughly. Coat the
flange of a new plug with water re o
sistant sealer and install it with the
fl ange facing out (Fig. 33), Dri ve the
plug in until the flange is flush or
slighlly below the casting surface. Install the camsha ft and rela ted parts.

Install the engine in the chassis.
TAPPET REPLACEMENT

1. Remove tbe camshaft.

EJ

FI C.

l3-Camshaft Rear Bearing Bore Plug
Installation

2. Remove and install one tappet
at a time through the bottom of the
block. A flexible-t ype holding tool
can be used if desired. As each tap-

pet is installed, secure it in the up
position.
3. After the tappets are installed,
install the camshaft and related parts.

FLYWHEEL, CRANKSHAFT, CONNECTING RODS,
AND PISTON ASSEMBLIES

FLYWHEEL

The procedure for replacing the
clutch pilot bush ing is covered in
Part 3-1.
flYWHEEL REMOVAL

J. Disconnec t the transmi ssion
from the engine and slide it to the
rear as out lined in Group 3 (manual-

shift tra nsm ission) o r Grou p 4
(a utomatic tra nsmiss ion).
2. On a manual shift transmission,

remove the pressure plate, and cover
assembly and the clutch disc as outlined in Part 3- 1.
3. Remove the fl ywheel retaining
bolts and remove the nywheel.

RING GEAR REPLAClMINTMANUAL-SHIFT TRANSMISSION
FLYWHEEL

Heat the defective ring gear with a
blow torch on the engine side of the
gear, then knock it off the fl ywheel.
Do not hit the fl yw heel when remov-

ing the ring gear.

GROUP 1- ENGINES
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34-crankshaft ond Related Parts

H eat the new ring gear evenly until
the gear expands enough to slip onto
the f\ yw heeJ. Make sure the gear is
sealed properl y against the shoulder.
Do not heat any portion of t he gear
to a temperature higher than 500 ° F.
If this limit is exceeded, the temper
will be removed from the ring gear
teeth.
fLYWHEEL INSTALLATION

1. Posit ion the fl ywheel on the
cranksh3fc fl ange and install the
mounling bolts. Tighten the bolts in
seque nce ac ross from each othe r to
specifications.
2. On a m anual-shift transmission,
insta ll [he clutc h disc a nd the pressure
plate and cover assembly as o utlined
in Part 3- 1.
3. Connect the transmission to the
engi ne as outlined in Group 3
(manual-shift transmissions) or Group
4 (automatic transmissions).
CRANKSHAn

The cranks haft and related parts
are shown in Fig. 34.
REMOVAL

1. Drain the cooling system and
the crankcase. Remove the engine
from the chassis and install it o n a
work stand. Remove the d istributor.
oil level dip stick, water pump, generator, crankshaft dampe r. cylinder
front cover, and the crankshah front
oil slinger. Remove Ihe sprockets and
liming chain. Re mOve the fl yw heel,

crankcase ventilation tube, oil pan,
and the oil pump.
2. Make sure all bearing caps
(main and connecting rod) are
marked so the y can be installed in
their original locations. Remove the
connecting rod bearing caps, using
care not to intermix the caps, then
push the pistons to the top of the cylinders, Remove the main bearing
caps.
3. Carefully lift the crankshaft out
of the block so the thrust bearing surfaces are not damaged. Remove the
rear journ al oi l seal from the block
and rear bearing cap, and remove the
cap to block side seals.
4. If new main and /or connecti ng
rod bearings are to be installed, remove the main bearing inserts from
the block and the bearing caps,
and /or the connecting rod bearing inserts from the connecting rod and
cap. In stall new bearings following
the procedure in Section 8-"Main
and Connecting Rod Beari ng Replacement."
INSTALLATION

1. Be sure the bearings, crankshaft journals, and the rear journal
oil seal grooves are clean. Install a
new rear oil seal in the cylinder block
(Fig. 35), and in the rear main bearing call (Fig. 36). After installat ion,
cut the ends of the seals fl us h.

2. Carefully lower the crankshaft
into place. Be careful nol 10 damage
Ihe bearing surfaces.

3. C heck the clearance of each
main bearing following the procedure
under " Main Bearing Replacement"
in Section 8. If the bearing clearances
are satisfactory, apply a light coat of
engine oil to the journals and bearings, then install all the bearing caps
except the thrust bearing cap (No.3
bearing). Tighten the bearing cap
bolts to 95-105 foot-pounds torque.
Dip the rear bearing cap side seals in
light engine oil, then immediately install them in the grooves. Do not use
seale r on Ihe side seals. The seals are
designed to expand when dipped in
oil. Using sealer may retard Ihis expansion. It may be necessary to tap
the seals into place for the last Y.t
inch of travel. Do not cui the seal
projecting ends. C heck the side seals
fo r leaks by sq uirting a few drops of
oil into the parting lines between the
rear bearing cap and the cylinder
block from the outside. Blow compressed air against the seals from the
inside of the block. If air bubbles appear in the oil, it indicates possible oil
leakage. The above lesl should nol be
perfonned on newly installed seals
until sufficient time has been allowed
for the seals 10 expand inlo Ihe sea]
jtrooves.
4. Install the thrust bearing cap
with the bolts finger tighl, then pry
the crankshaft forwa rd against Ihe
thrust surface of the uppe r haU of
the bearing (Fig. 37). Hold the crankshaft fo rward and pry the thrust bearing cap to the rear (Fig. 37). This
will align the thrust surfaces of both
halves of the bearing. Retain the for-
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FIG. 35- Rear Oil Sea l To Block In sta lla tion
FIG. 36-Rear Oil Seol To Rear Bearing
Cap Installation

I'ItY BACII:WARO

1805_A

FIG.

37 - Thru sl Bearing Alig nment

ward pr~ssure o n the crankshaft and
tighten Ihe cap bolts 10 95·105 footpounds torque (Fig. 37).

5. Force the crankshaft toward
the rcar of the engine. Install a dial
indicator so the contact point rests
against the crankshaft flange and the
indicator axis is para llel 10 the crank·
shaft axis (Fig. 38). SCI the dial on
zero, the n push the cra nkshaft forward and note the rcading on the
dial.
If the end play exceeds the wear
imit, replace the thrust bearing. If
.he e nd play is less than the minimum
li mit, inspect the thrust bearing faces
for scratches, burrs, nicks. or dirL If
the thrust faces are nol defective or

dirty, they probably were not aligned
properl y. Install thc thrust bearing
and align the faces following the recommended procedure, then recheck
thc end play.
6. Check the clearance of each
connecting rod bearing following the
procedure under "Connecting Rod
Bearing Replacement" in Section 8.
If the bearing clearances are satisfactory, apply a light coat of engine oil
10 the journals and bearings, then inslall thc connecting rod caps. Tighten
thc nuts 10 45-50 foot-pounds to rque.
Check thc side clearance between Ihe
connecting rods on each crankpin
following the procedurc under " Piston
and Connecting Rod InSlallation."

7. Install the fl yw heel, oil pump,
oil pump screen and inlet tube assembly, crankshaft damper key, and
thc oit pan.
8. Install the sprockets and timing
chain with the timing marks aligned
(Fig. 25). Install the crankshaft front
oil slinger, cylinde r front cover, and
the crankshaft damper. Install the
water pump, distributor, crankcase
ventilat ion tube, oil level dip stick,
pulley, and fan. Install the generator,
then install and adjust the drive belt.
9. Install the engine in the chassis.
Fill and bleed the cooling system. Fill
the crankcase with the proper grade
and quantity of engine o il . Start the
engine and check and adjust the ignition timing. Operate the engine at fas t
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FIG.

3S-Crankshaft End Play

FIG.
W,o.","

40-Piston Pin Removal
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FIG. 39-Piston and Connecting Rod Assembly
idle and check for oil pressure and
check all hose connections and gaskets fo r leaks.

PISTON AND CONNECTING
ROD REMOVAL
The piston and connecting rod assembly is shown in Fig. 39.

1. Drain the cooling system and
the crankcase. Remove the air
cleaner, then tape the air horn closed.
Remove the cylinder head, oil level
dip stick, crankcase ventilation tube,
fl yw heel housing inspection cover, oil
pan, and tbe oil pump screen and
inlet tube.

2. Before removing the piston assemblies, remove a ny ridge and /or
deposits from the upper end of the
cylinder bores. Move the piston 10
the bottom of its travel and place a
cloth on the piston head to collect the

cuttings. Remove the cylinder ridge
with a ridge cutler. Never cut into
the ring travel area in excess of 1/32
inch when removing ridges. After the
ridge has been removed, remove the
culler from the cylinder bore, then
turn the cra nkshaft until the piston is
at the top of its stroke and carefull y
remove the cloth with the cuttings.

cylinder wall by passing a fine grit
hone or glaze removal 1001 Ihrough
the bore a few times. Take all the
necessary precautions to catch the
grit. Do not hone mo re than enough
to rough up the finish. Thoroughly
clean the cylinder walls and the block
after the glaze is removed, then oil
the walls.

3. Turn the crankshaft until the
connecting rod being removed is
down. Remove the hex head nUlS
from the connecting rod bolts. Pull
the cap off the rod, then push the rod
and piston assem bly out the top of
the cylinder with the handle end of a
hammer. Avoid damage 10 the crankpin or the cylinder wall when removing the piston.

5. Repeat the above procedure on
each assembly.

4, If new piston rings arc to be installed and the cylinder has not been
refini shed, remove the glaze fro m the

PISTON AND CONNECTING
ROD DISASSEMBLY

Mark the pistons and pins to assure
assembly with the same rod and installation in the same cylinder from
which they were removed. Remov·
the piston rings. Remove the pisto
pin retainers, then drive the pin out
of the piston a nd rod (Fig. 40). Discard the retainers.
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FIG. 41-Correct Position of Oil Squirt Hole

FIG. 42-Piston

Ring Side Cl earance

when installed in the cylinder bore.
If a connecting rod is ever tr"ansposed
from one block or cylinder to another,
new bearings should be fitted, and
the rod should be numbered to correspond with the new cylinder numbe r.
1. Oil the piston rings. pistons, and
cylinder walls with light engine oil.

FIG. 43-Piston

In stallation

PISTON AND CONNECTING

ROD ASSEMBLY
1. Lubricate all paris with light e ngine oil. Position the connecting rod
in Ihe piston and push the pin into
place. Assemble the piston and connecting rod with the oil squirt hole
in Ihe rod positioned as shown in
Fig. 41.

2. Insert new piston pin retainers
by spirali ng them into position with
thc fingers. Do not use pliers. Fol-

low the instructions contained on the
pislon rin g package and install the
pislon rings.

3. Check the ring side clearance
If the compression ri ngs with a feeler
jauge inserted between the ring a nd

its lower land (Fig. 42). The gauge
shou ld slide free ly around the entire
ring circum fe rence without binding.

Any wear that occurs will for m a step
at the inner portion of the lower land.
U the lower lands have high steps,
the piston should be replaced.
4. Be sure the bearings and journals are clean. If it is necessary to
replace the connecting rod bearings,
replace them at this time follow ing
the procedure under "Connecting
Rod Bearing Replacement" in Section 8.

PISTON AND CONNECTING
ROD INSTALLATION
Be sure to install the pistons in the
same cylinder from which they were
removed, or to which they we re fit·
ted. Each connecting rod and bearing
cap is numbered from 1 to 6 beginning at the front of the engine. The
numbers on the connecting rod and
bearing eap must be on the same side

2. Make sure the ring gaps are
properl y spaced around the circumfe re nce o f the pisto n. Install a piston
ring compressor o n the piston and
push the piston in with the handle
end of a hammer un til it is slightly
below the top of the cylinder (Fig.
43). Be sure to guide the connecting
rods to avoid damaging the crankshaft journals. Install the piston with
the indentation in the piston head
toward the fro nt of the engine.
J. Check the clearance of each
bearing follo wing the procedure
under "Connecting Rod Bearing Replacement" in Section 8. If the bearing clearances are to specifications,
apply a light coat of engine oil to the
journals and bearings.

4. Turn the crankshaft throw 10
the bottom of ils stroke, then push
the piston all the way down until the
connecting rod bearing seats on the
crankshaft journal. Install the connecting rod cap. then tighten the nuts
to 45-50 foot-pou nds torq ue.
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S. After all the piston and conneeling rod assemblies have been installed, check the side clearance be-

tween the connecting rods on each
crankshaft journal (Fig. 44).

6. Install the oil pum p screen and
inlet tube, oil pan, fl ywheel housing

inspecl.ion cover, crankcase ventilation tube, oil level dip stick, and the
cylinder head and related parts. Make
a preliminary valve lash adjustment.
Fill and bleed the cooling system and
fill the crankcase.
7. Start the engine and operate it
for a minimum of 30 minutes at approximately 1200 rpm. Check the
valve lash with the engine idli ng and
adjust it if necessary. Make sure
there is sufficient oil pressure and the

engine does not overheat. Check for
oi l and coolant leaks. Inslall the valve
rocker arm cover and the air cleaner.

Il

FIG. 44-

Co nne cting Rod Side Cle arance

MAIN AND CONNECTING ROD BEARING REPLACEMENT

The main and connecting rod bearing inserts are selective fit and do not
require reami ng to size upon installation. Do not file or lap bearing ClIpS
or use shi ms to obtain the proper
bearing clearance.
Selective fit bearings are available
for service in standard sizes only.
Standard bearings are divided into
two sizes and are identified by a daub
of red or blue pai nt. Red marked
bearings increase the clearance; blue
marked bearings decrease the clearance. Undersize bearings, which are
not selecti ve fit, are available for use
on journals that have been refinished.
Normally, main bearing journals
wear evenly and are not out-of-round.
However, if a bearing is being fitted
to an out-of-round journal, be sure
to fit the bearing to the maltimum
d iameter of the journal. If the bearing is fitted to the minimum diameter
with minimum clearance, interference may result, causing an early fa ilure. It is not recommended that
bearings be fitted to a crankshaft
journal which eltceeds the maximum
out-of-round specification. When replacing standard bearings, it Is good
practice to first try 10 obtain the
proper cleara nce with two blue bearing halves.
Do not get dirt or other foreign
mattcr u nde r the inserts. In time the

dirt m ay distort the bearing and cause
bearing failure.

MAIN BEARING
REPLACEMENT
The following procedure is for the
engine installed in the chassis. If the
engine is on a work stand, omit step
I, follow steps 2-5. In step 4, if the
engine is on a work stand, it is nol
necessary to support the crankshaft
because the engi ne will be inverted.
Also place the Plastiguge on the
cra nks haft journal instead of o n the
bearing surface (Fig. 45) if the engine
is on a work stand.
t. Drain the crankcase. Remove
the distri butor, o il level dip stick,
crankcase ventilation tube, flywhee l
housing inspection cover, oil pan, and
the oil pump.

PLACE PtASTIGAGE fULL WIOTH
OF JOURNAL ABOUT
~ INCH
CENTER

FIG.

2. Replace one bearing at a lime,
leaving the other bearings securely
fastened. Remove the main bearing
cap to which new bearings are to be
fitted. Insert the upper bearing removal tool (1001 633 1) in the oil hole
in the crankshaft. Rotate the crankshaft in the direction of engine rotation to force the bearing oul of the
block.
3. To install the upper main bearing, place the plain end of the bearing over the shaft On the locking tang
side of the block. Insert tool 6331
in the oil hole in the crankshaft and
rotate the crankshaft in the opposite
direction of engine rotation until the
bearing seats itself. Remove the 1001.
Replace the cap bearing. Clean the
crankshaft journal and bearings.

CHECK WIDTH OF PtASTIGAGE

45-ln stalling and Mea suring PlastigageEng ine on Work Stand
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sert. Push the piston up in the cylinder, then remove the bearing insert
from the connecting rod. Clean the
crankshaft journal, the cap, and the
upper half of the bearing bore.
2. Install the new bearings in the
connecting rod and cap.
Pull the connecting rod assembly
down firmly on the crankshaft journal. Place a piece of Plastigage o n the
lower bearing surface, the full width
of the cap and about 1A inch off
center. Install the cap and tighten the
connecting rod nuts to 45-50 footpounds torque. Do not tum the
crankshaft while the Plastigage is io
place.

I SSB_I

FIG.

46-lnstalling and Measuring PlaltjgaseEngine in Chassis

4. Support the crankshaft so its
weight will not compress Ihe Plastigage a nd prov ide an e rro neous reading. Position a small jack so it wi ll
bear against the cou nlerweighl adjoining Ihe bearing which is being
checked . Place a piece of Plastigage
on the bearing surface (Fig. 46) the
[ull width of the bearing cap and
tighten the bolts to 95-105 footpounds torque. Do not tum the c:rankshaft while the Plasticsge is in place.
Remove the cap, then using the Plasligage scale, check the width of tbe
Plasligage (Fig. 46) at the widest
point in order 10 gel the minimum
clearance. C heck Ihe Ptllstigage at the
narrowest point in order to gel the
maximum clearance. The difference
between the two readings is the taper.
If the clearance is less than the
specified limits, try twO red bearing
halves or a combination o f red and
blue depending upon the condi tion.
If the standard bearings do not bring
the clearance within the desired
limits, refinish the crankshaft journal, then install undersize bearings.

S. After the clearance has been
checked and found to be satisfactory,
apply a light coat of engine oil to the
journals and bearings, then install
the bearing cap. Tighten the bolts to

95- 105 foot-pounds torque.
6. If the rea r main bearing is replaced, replace the lower oil seal (in
the cap) and the side seals. The upper
oil seal can not be replaced unless
the crankshaft is removed fro m the
engine.
7. Install the oil pump, o il pump
screen and inlet tube assembly, oil
pan, flyw heel housing inspection
cover, crankcase ventilation tube,
and oil level dip stick. Cranlc the engine until the No. I piston is on
T .O.C., then position the dist.ributor
in the block with the rotor at the No.
I firing position and the breaker
points open. Install the d istributor
hold down clamp. Fill the crankcase.
8. Start the engine and check and
adjust the ignition timing. Operate the
engine at fast idle and check for oil
pressure and oil leaks.
CONNECTING ROD
BEARING REPLACEMENT

1. Drain the crankcase. Remove
the oil level dip stick, distributor,
crankcase ventilation tube, flywheel
housing inspection cover, oil pan,
and oil pump screen and inlet tube.
Remove the cap from the connecting
rod to which new bearings are to be
installed and remove the bearing in-

3. Remove the cap , then using the
PI35tigage scale cbeck the width of
the Plastigage at the widest point in
order to get the minimum clearance.
C heck the Plastigage at the narrowest point in order to get the maximum
clearance. The difference between
the two readings is the taper.
If the clearance is less than the
specified limits, try two red bearing
halves or a combination of red and
blue depending upon the condition.
If the standard bearings do not briog
the clearance within the desired
limits, refinish the crankshaft journal. then ins tall undersize bearings.

After the bearing clearance has
been checked and found to be satisfactory, ap ply a light coat of engine
oi l to the crankshaft journal and bearings, then install the connecting rod
cap. T ighten the nuts to 45-50 footpounds torque.
4. Repeat the procedure for the
remaining connceting rods that require new bearings.

S. After all the bearings that required replacement have been replaced, install the oil pump screen
and inlet tu be, oil pan, fl ywheel housing inspection cover, crankcase ventilation tube. and oil level dip stick.
Crank the engine until the No. I
piston is on T.O.C., then position the
distributor in the block with the roto r
at the No. I firing position and the
breaker points open. Install the distributor hold down clamp. F ill the
crankcase, then operate the engine
and check for oil pressure and oil
leaks.
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[lOlL PAN, OIL PUMP, AND OIL FILTER
OIL PAN

Drain the crankcase. Remove the
oil level dip slick and the flywheel
housing cover. Remove the oil pan
retaining screws and remove the pan
and gasket.

2. Remove the two nuts and lockwashers retaining the oil pump to the
cylinder block, then remove the
pump and gasket.
3. Thorough ly clean the old gaskel material from the mounting pad
on the block and pump.

INSTAUATION

DI$ASSfMIL Y

1. Make sure the gasket surfaces
of the block and oil pan are clean and
free from burrs. Coat the block surface and oil pan gasket surface with
sealer and position the gasket on the
oil pan.
2. Hold the o il pan in place against
the block and install a screw, finger
light, on each side of the oil pan near
the center. Install the remaining
screws, then tighten the screws from
the center outward in each direction
to 12- 15 foot-pounds torque.
3. Install the flywheel housing
cover and the oil level dip stick.
4. Fill the crankcase with the
proper grade and quantity of engine
oil. Operate the engine and check
for oil leaks.

1. Remove the oil pump cover,
inlet tube assembly and gaskets from
the oil pump. Remove the snap wire
retaining the screen in the inlet tube
assembly and remove the screen.
2. Push the oil pump drive shaft
and drive gear assembly from the
pump housing. Remove Ihe driven
gear.
3. Remove the oil pressure relief
valve chamber plug, spring, and
plUnger.

REMOVAL

OIL PUMP
The oi l pump is shown in Fig. 47 .
REMOVAL

1. Remove the distributor, oil level
dip stick, and the oil pan.

GASKET

INSTALI.ATION

1. Place a new gasket on the retaining bolts, slide the pump mounting flange over the retaining bolts,
and install the lockwashers and nuts.
Tighten the nuts to 30-35 foot-pounds
torque. InSlalithe distributor and the
oil pan and related parts.
2. F ill the crankcase and operate
the engine at fast idle and check for
oil pressure and oil leaks.

ASS!MILY

1. Apply a light coat of engine oil
to all moving parts.
2. Install the pressure relief valve
plunger, spring, and plug. T ighten the
plug to 33-38 foot-pounds torque.
3. Slide the drive gear and shaft
assembly inlo the housing. Inslall the
dri ven gear. Check the end play of
the gears (Part I -I).
4. Apply sealer to both sides of
the oil pump cover gasket, then position the gasket on the oil pump. In-

OIL fiLTER REPLACEMENT
REMOVAL

Place a drip pan under the filter.
Remove the filter center bolt, then
remove the filter assembly and gasket.
DISASSEMIL Y

1. Remove the filter element, neoprene gasket, spring and seal, then
remove the center bolt from the conta iner and the fiber gasket from the
bolt (Fig. 48).
2. Discard the filter element and
all gaskets. Wash all parts in solvent.
Make sure all openings in the center
bolt are clean.

·---r'

ASSEMln

NU>

PLUNGER

stall the oil pump cover.
5, Install the screen in the inlet
tube assembly and secure it with the
snap wire.
6_ Install the inlet tube gasket,
and the inlet tube assembly on the
oil pump cover. Tighten the retaining screws 10 12-15 fOOl-pounds
torque. Rotate the pump shaft by
hand to make sure it turns freely.

1. Install a new fiber gasket on
the center bolt, then place the bolt
through the filter container.
2. Install the spring and spring
seat assembly on the bolt, making sure
the seal tangs are engaged in Ihe
spring.
3. Install a new neoprene gasket
and new filter element over the center
bolt.

CENTER 80LT

~ ~FILrER

~

'

I

HOUSING

"SP~~'~NG ""'N" GA""

lfj i~
',. ,
~

/ '"'' G"'"
"",NG ""'N" NED'' N' GAS""

8Y·PASS VALVE SPRING

108S-C

FIG. 47-oil

Pump Assembly

BY-PASS VALVE

FIG. 48-0il

filTER ElEMENT

1307-A

Filter Disa ssembled
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INSTAllATION

1. Make sure the two elongated
holes in the oil filter anti-drain back
diaphragm are in the up position
(Fig. 49),

2. Clean the cylinder block filter
recess, then install a new gasket.
3. Place the filter assembly in position, and thread the center bolt into
the adapter finger-tight. Rotate the
filler assembly slightly, in each direction, to make sure the gasket is seated
evenly. Tighten the center boll to
20-25 foot-pounds torque. Do not
over tighten the center boll.

1084 .,\.

FIG. 49-Anti.Orain Back Diaphragm Position

[J:l

4. Refill the crankcase with oil if
necessary, then operate the engine at
fast idle and check fo r oil leaks. If
oil leaks are evident, perform the nec-

essary repairs to correct the leakage.

EXHAUST SYSTEM

The exhaust system consists of a
mumer a nd inlet pipe assembly. and
a muffler outlet pipe. The muffler and
inlet pipe assembly are used in production only. A separate muffler and
inlet pipe are used fo r service replacement. When replacing any pa rt of the
exhaust system, loose n all the frame

attaching bracket clamps to relieve
twists in the system, then lighten the
clamps.

INLET PIPE AND MUfFLER
REPLACEMENT
1. Loosen all outlet pipe clamps,

then slide the outlet pipe to the rea r.
2. Remove the inlet pipe to manifold retaining nuts, then remove the
inlet pipe and muffler assembly. Remove the gasket from the exhaust

the muffler and tighten the outlet pipe
to mumer clamp. Tighten the outlet
pipe support clamps.

manifold.

1. Loosen the outlet pipe clamp at
the muffler. Remove the outlet pipe
support clamps, then pull the outlet
pipe off the muffler.
2. Position the mume r clamp on
the new outlet pipe, then slide the
pipe o n the muffler. Install, but do
not tighten the support clamps. Tight.
en the outlet pipe to muffler clamp,
then tighten the s upport clamps.

3. Position a new service inlet pipe
on the exhaust manifold using a new
gasket. Install the retaining nuts, then
lighten the nUls to 23-28 foot-pounds
torque.
4. Place the muffler clamp on tbe
inlet pipe, tben position a new muffler
on the inlet pipe. Install and tighten
the clamp. Slide the outlet pipe into

OUTLn PIPE REPLACEMENT
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The m edium du ty V-8 engine (292
cubic incll displacement) will be rejerruJ to as an MD V-8 engine and
the heavy (/lity V -8 engines (292, 302,
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and 332 cubic inch displacement) will
be relerred to as HD V-S englnts.
The service procedures given here
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are lor Ihe engine inslalled in Ihe
chassis unless otherwise noted. Cleaning, inspection, repair, and overhaul
procedures are covered in Part }_1.

DESCRIPTION

The MD and HD V-S engines
(Figs. I , 2, and 3) have the same basic
design. The differences between the
engine models and their application
are listed in Table I .

haust manifold (Fig. 5). When the
valve opens "heal off," more of the
exhaust gases from the left manifold
are permitted to flow directly out the
exhaust system in the normal manner.

MA NIFO LDS
The intake manifold contains a
passage through the center section
and under the carburetor, through
which hot exhaust gases are directed
to assist in vaporizing the incoming
fuel cha rge.
On the MD V-S engine, the exhaust gases are directed into the intake manifold by a thermostatically
controlled exhaust valve (Fig. 4). The
valve is located between the crossover
pipe a nd the inlet of the right exhaust
manifold. When thc valve is closed or
in the " heat on" position part of the
exhaust gases are directed from the
left exhaust manifold, through the
heat riser passage, to the right ex-

The intake manifold has two sets
of fuel passages, each with its own
separate inlet connection to the carburetor (Fig. 6). The right barrel(s)
of the carburetor feeds Nos. 2, 3, 5,
and 8 cylinders, and the left barrel(s)
feeds Nos. 1, 4,6, and 7 cylinders.

TABLE

CYLINDER HEADS
The cylinder head assemblies CODtain the valves and the valve rocker
arm shaft assembly. Valve guides are
an integral part o f the head. The intake and exhaust valve seats of the
302 and 332 HD V·8 engines and the
exhaust valve sealS of the 292 HD
V·S engine are the insert type. The
valves are arranged from front to
rea r on both banks E--I·J·E·E-I-I·E.
CYLINDER BLOCK
The cylinders are numbered from
front to rear on the right bank 1,2,
3, and 4 and on the left bank 5, 6, 7,
and 8. The firing order is 1-5·4-8-6·
)-7-2.
The oi l pump is mounted externally
on the left rear of the block. The dis·
tributor is located on the right rear of
the engine and drives the oil pump
through an intermediate drive shaft.
The crankshaft used in the 292 en·

A 292 HD V-8 enginc, whcn installed in a C-series truck, and all
302 and 332 HD V-8 engines have
ram's horn.type exhaust manifolds.
The exhaust manifolds are inter·
cha ngeable between e ngines and between either side o f the engine.
The 292 MD and HD V-8 engines
when installed in a B-F-T·series
truck have conventiona l.type ex haust
manifolds.

l - Engi ne Mod e l Applica tion

Patent
Plate
Code

Engine

C

Medium Duty V-8

Cubic
Inch Compo
Dispi. Ratio

292

7.9: 1

Carbo
2-Barrel

Gov.
Velocity ·

Disl.

Truck Model
Application

Dual
Advance

C-SSQ, 600; B·C· F-T·700; P

series; F-IOO thru 600; B·500,
600"

0

Heavy Duty V·g

292

7.6:1

4-Barrel

Vacuum

Centrifugal
Advance

F·B·C·T·7OD; C-SSO, - 600F.B.SOO, - 600-

N

Heavy Duty V·8

302

7.S:1

4·Barrel

Vacuum

Centrifugal
Advance

B·C-F·7S0; T·700·

F

Heavy Duty V·8

332

75: 1

4-Barrel

Vacuum

Centrifugal
Advance

T·7S0j C·F·T·gOO
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FIG. l-MD v-a Engine-Typical

FIG.

2-HO V-8 Engin e-Typ ical

1415-.

FIG.

1001 ....

3-MD or HD V-8 Engine Sectional ViewTypical

gine is made from a cast iron alloy,
whi le the 302 and 332 engines have
a forged sleel crankshaft. The crankshaft is supported by five insert.type
bearings. Crankshaft end thrust is
controlled by the l1anges of the No.3

main bearing.

The lOp compressio n ring of the
pislon is chrome-plated and the lower
compression ring is phosphatc-coated.
The oil control ring assembly of the
302 and 332 engines consists of 2 oil
rings and a spring spacer. The oi1
control ring assembly of Ihe 292 engine consists of a serrated spring and
two Chrome-plated s teel rails.

FIG.

4 - Exhou st Gas Control Volve-292 MD

VALVE TRAIN
The intake and exhauSt valve assemblies used in the MD V-S engine
and the intake valves of the HD V-S
engines are the rotat ing-type.
Easy maintenance of valve lash is
afforded by sel f locking adjusting
screws.
The camshaft is supported by five
insert-type bea rings pressed into the
block.
The camshaft ill the 292 engine is
driven by a sprocket and timing chain
in mesh with a sprocket on the crank-

v-a

shaft. A si ngle strand chain is used
on the MD V-S engine and a double
strand chain is used on the HD V· S
engine.
The camshaft in tM 302 and 332
engines is driven hy a gear in mesh
with a gear on the crankshaft.

LUBRICATION SYSTEM
Oil from the oil pan sump is forced
through the pressure-feed lubrication
system (Fig. 7) by a rolor-type pump.
A spring loaded relief valve in the
pump limits the maltimum pressure
of the system.
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FIG. 6-lntake Man ifold Fue l Pauage s-Typical

fII OHT

I

1517-1

FIG. 5-lnta ke Man ifold

Exhaust Gas

Pauoge- Typical

Oil relieved by the valve is directed
back to the intake side of the pum p.
The engine is equipped with a fullflow-type fi lter which fi lters thc entire
outp ut of the pump before Ihe oil

FIG. 7-Lubricafion Syste m-Typical

enters the engine. A by-pass provides
oi l to the engine in case the fil te r element becomes clogged . The by- pass
is located in the hollow center bolt of
the fi lter and consists of a spring

loaded valve. When the element is
clean and oil wi ll How through it. the
pressure difference between the inner
and Quler faces of the valve is not
great enough to overcome the spring
pressure behind the valve. Therefore,
no oil fl ows through the by-pass.

When the element is dirty and will
not perm it a sufficient flow of o il, the
pressure acting on the inner face of

PART 1-3 - MEDIUM AND HEAVY DUTY V-8 ENGINES

1-45

I'

1332.(

FIG.

9-Cooling System-Typical

1331 ••

FIG.

a-Crankcase Ventilation-Typical

the valve drops. If the pressure difference between the valve faces is great
enough to overcome spri ng pressure,
the valve will open. Oil then by-passes
the element, maintaining an emergency supply of oil to tbe engine.
The oil from the filler flows into
the main oil gallery which supplies
oil 10 all the camshaft and main bearings through a drilled passage in each
main bearing web.
The right valve rocker arm shaft
assembly receives oil from a drilled
passage at the No. 3 camshaft bearing. The oil is directed into the No.2
valve rocker arm support. The oil
from the support flows into the rocker
shah. Metered holes in the shaft permit lubrication of each rocker arm
shaft bore and the valve and ba ll joint
ends of the rocker arms. The e)(cess
oil spirals down the rotating push
rods. The left valve rocker arm shaft
assembly is similarly lubricated from
the No.3 camshaft bearing via the
NO.3 valve rocker arm support. The
oil fro m each rocker arm drains into
Ihe push rod chamber throug h holes
in the cylinder heads. In addition,
each rocke r arm shaft has an overflow
tube which ex hausts excess oi l into
'le push rod chamber. The overflow
IbeS are located at the fro nt of the
right cylinder head and al the rear of
the left cylinder head.
The oil from the left valve rocker
arm shaft assembly drains back into

the oil pan through a hole at the rea r
of the block. This oil lubricates the
distributor drive gears. The distribu·
tor shaft bushing is lubricated by oil
from the No.5 camshaft bearing.
The oil from the right valve roc ker
arm shaft assembly overflow tube
lubricates Ihe timing c h a in and
sprockets or liming gears.
Oil slingers are provided to prevenl leakage by directing oil away
from the crankshaft front and rear
oil seals.
Connecting rod beari ngs arc lubricated by passages drilled from the
crankshaft main journals to Ihe connecting rod journals o f the crankshaft. Cylinder walls arc lubricated
by oil sprayed from a hole drilled in
each connecting rod.
CRANKCASE VENTILATION
Clean air nows into the fro nt section o f the push rod chamber where
there are few contaminating vapors
(Fig. 8). Here, the incoming air has a
chancc to warm up before contacting
contaminating vapors originating in
thc crankcase. Warm ventilating air
minimizes thc formation of crankcase sludge.
The ventilating air is directed by a
bame, located on the push rod chamber cover, upward into the front of
both valve rocker arm shaft chambers. The air is forced to the rear of

the chambers and down into the rear
section of the push rod cbamber and
through an opening in tbe block into
the crankcase. Air is also diverted
from the front section of the push
rod chambers through holes in the
front wall of the cylinder block to
ventilate the liming chain or gear
chamber.
The ai r from the crankcase is di·
rccled into the crankcase ventilation
tube by the forward mot ion of the
truck which creates a partial vacuum
at the crankcase ventilation tube
outlet.
COOLING SYSTEM
The coolant is drawn from the bottom of thc radiator by the water
pump which delivers the coolant to
the cylinder block (Fig. 9).
The coolant travels through cored
passages to cool the entire length of
each cylinder wall. Upon reaching
the rear of the cylinder block, the
coolanl is directed upward into the
cylinder heads where it cools the combuslion chambers, valves, and valve
seats on its return to the front of the
engine.
The coolant from each cylinde r
head Rows through the water pas·
sages in the intake manifold, into t.he
water out let connection and past the
watcr thermostat, if it is open, inlo
the top of Ihc radiator. If the thermostat is closed , a small portion of the
coolant is returned to the water pump
for recirculation . The entire system
is pressurized to 7 psi by a pressure·
typc radiator cap.
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GROUP 1- ENGINES
ENGINE REMOVAL AND INSTALLATION

Engine removal and installation
procedures are separated according to
truck body styles.
B-F-AND T-SERIES

A typical engine installation is
shown in F ig. 10.
REMOVAL

1. Remove the hood. Drain the
cooling system and the crankcase. Remove the air cleaner, the fan, spacer,
and belt, and the radiator and shroud
as an assembly.
On a truck wit h an air compressor,
open the air reservoir drain cock. Disconnect the compressor air lines.
2. Disconnect the heater hoses at
the engine and disconnect the generator wires. Remove the starler and
dust seal. Disconnect the muffier inlet pipets) from the exhaust manifald(s), the primary wires at the
ignition coil, and the choke conlrol
cable at the carburetor.
3. Remove the engine front support insulator bolts, accelerator return spring, water temperature and
oi l pressure sending unit wires at the
sending units, and the engine ground
strap. Disconnect the fue l line. Disconnect the vacuum brake booster
hose at the intake manifold (if applicable).
On a truck with power steering, disconnect the power steering relurn
line and the pump pressure line at the
bracket on the frame left side member and drain the oil into a suitable
contai n er. D isco nn ect the power
steering return line at the pump reservoir and the pressure line at the pump
housing.
On an engine with an electric fuel
pump, disconnect the oil pressure
safety switch wires at the switch.
On a truck with a manual-shift
transmission, d isconnect the accelerator rod assembly at the accelerator
assem blY_Disconnect the throttle
control cable at the carburetor and
the cable clamp at the governor
(4-barrel carburetor)_ Remove the
cl utch release lever retracti ng spring
(all HD V-S engi nes), the flywheel
housing inspection cover, and the
flywheel housing retaining bolls.
On a truck with an automatic transmission, disconnect the accelerator
rod at the engine mounted bracket
assembly. Remove the transmission
cover plate with the accelerator as·

FIG. lD-MD V-8

Engine Installation-F-Se ries Truck

sembly. Disconnect the oil cooler
inlet and outlet hoses.
4. Support the transmission and
attach the engine lifting hooks (tool
T53L-6000- B) and sli ng (1001 T53 L300-A). Raise the engine slightly,
the n carefully pull the engine from
the tra nsmission. Lift the engine out
of the engine compart ment. Install
the engine on a work stand (Fig. II
or 12). On a 302 or 332 engine, lower
the engine on blocks and remove the
right exhaust manifold and gasket.
Remove the mount from the work
stand and install it on the engine, then
install the engine on the work stand.
IN STALLATION

1. Attach the engine lifting hooks
and sling, then remove the engine
from the work stand. On a 302 or 332
engine, disconnect the mount from
the work stand, then lower the engine
on blocks. Remove the mount, then
install the right ex haust manifold and
gasket. Place a new gasket over the
mumer inlet pipe studs on the exhaust
manifold(s).
2. Lower the engine carefully into
the engi ne compartment. Make sure
the exhaust m anifold(s) are properly
aligned with the muffler inlet pi pe(s)
and Ihe dowels in the block engage
the holes in the fl yw heel or converter
housing.
On a truck with an automatic transmission, start the converter pi lot into
the cra nkshaft. Install the converter

housing re taining bolts, the converter
to flywheel nuts, and the converter
housing fro nt and lower covers. Connect the throttle rod at the engine
mounted accelerator shaft and bracket assembly. Connect the accelerator
rod assembly to tbe accelerator assembly. and install the accelerator return
spring. Connect the accelerator pedal.
Connect the oil cooler inlet and outlet hoses.
On a truck with a manual-shift
trans miss ion, start t he tra nsmission main drive gear into the clutch
disc. It may be necessary to adjust
the position of the transmission in
relation to the engine if the input
shaft will not enter the clutch disc.
If the engine "hangs up" after the
shaft enters, tum the crankshaft slowly (transmission in gear) until the
shaft splines mesh with the clutch
disc splines. Install the flywheel
housing boits, the fl ywheel housing
inspection cover, the clutch lever retracting spring (all HD V-S engines),
the throttle control cable, the throttle
control cable clamp (all HD V-S engines), and the accelerator spring.
3. Remove the support fro m the
transmission. Install the engine front
support insulator bolts and tighten
the bolts to specifications . Connect
the mumer inlet pipes and tightel
the nuts to specifications. Install the
starter seal and starter.
4. Connect the coil primary wires,
the choke control cable, the generator
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ll-Engine Mounl-292 Engine

wires, the engine ground strap , the
oil pressure and water temperature
sending uni t wires, a nd Ihe fuel linc.
On an e ngine wi th a n electric fuel
pump, connect the o il pressure safety
switch wires.

5. Conncct the beater hoses. In·
stall the radiator and shroud assembly, install the dri ve belts, spacer,
and fa n.
On a truc k wi th a n air compressor,

connect the reservoir to compressor
line, a nd close the reservoir drai n

cock.
On a truck wi th power steering,
connect the power steering return
line to the pump reservoir and the
pressure line at the pump housing.
Connect the return line to the bracket on the fra me left side member. Fill
the power sleering pump reservoir.
6. Fill the crankcase with the
proper grade and quantity of engine
oil and fiJI a nd bleed the cooling system . Install the hood. Run the engine
at fas t idle and check all gaskets and
hose connections for leaks. Install the
air cleaner.
On a truck with an automatic transmission, adjust the throttle linkage.

FIG. 12-Engine Mount-302 or 332 Engin e
On a truck with an air compressor,
open the air reservoir drain cock. Disconnect the air li ne at the fron t of the
engi ne and place the line agai nst the
frame side rai l.
4. Disconnect the fue l line, then
ins tall a cap on the fuel line.
S. Disconnect the oil pressure and
water temperature sending unit wires
at Ihe sending units. Disconnect the
throttle control, choke control, and
the accelerator cables at Ihe carbureto r, and the vacuum brake hose (if
so eq uipped).

6. Remove the clutch release lever
retracting spring (all HD V-S engines).
7. Disconnect the primary wires at
the ignition coil, and disconnect the
generator wires.
On an engine with an electric fuel
pump, disco nnect Ihe oil pressure
safety switch wires at the switch.
S. Remove the starter. Disconnect
the radiator suppl y tank hose at the
tank. Remove the oil filler pipe assembly clamp at the coolant supply
tank bracket. Disconnect the muffler
inlet pipes at the exhaust manifolds.

C-SERIES

A typical engine installat ion is
shown in Fig. 13.
IIEMOVAL

1. Release the cab lock and tilt
the cab forward . D rai n the cooling
system and the crankcase.
2. Remove the clamps holding the
throttle, choke, and accelerato r cables,
and the healer hoses to the radiator.
Remove the fan assembly and the
five belts and remove the radiator
.nd shroud as an assembly.
3. Remove the air cleaner and
disconnect Ihe heater hoses from the
engine.

FIG. 13-HD v-a

Engine Installatian-C-Series Truck

1·48
9. Support the tra nsmission and
remove the fl ywheel housing inspection cover and the fl ywheel housing
to engine retaining bolts.
10. Remove fh e engine front support insulator bolts. Attach the engine lifting hooks (1001 T 53 L-6000B) and sling (1001 TSJ L-300-A).
Remove Ihe engine and lower the
engine on blocks and remove Ihe
right exhaust manifold and gasket.
Remove the mount from the work

sta nd and install il o n the engine,
then install the engine on the work
stand (Fig. J 1 or 12).
IN STALLATION

1. Place a new gasket over the exhaust mani fold studs. Attac h the
engine lifling hooks and sling. Disconnect the mount from Ihe work
Sfand and lower the engi ne on blocks,
Ihen remove the mount from the cn-

gine and install the right exhaust
manifold and gasket.
2. Lower the engi ne carefully into
the engine compartment. Make sure
Ihe exhaust manifolds are properly
aligned with the mumer inlet pipes
and the dowels in Ihe block engage
the holes in the fl ywheel housi ng.
3. Install the flywhee l housi ng to
engine retaining bolts and insta ll the
engine front support insulator bolts.
Remove the tra nsmission support.
4. Inslall the fl ywheel housing inspection cover and the starter. Connec t the mumer inlet pipes.
5. Connect the raditllor supply ta nk
hose. the coil and primary wires, and
the vacuum brake hose (if so
e~uipped). Connect the ge nerator
wires.
On a n engine with an electric fuel
pump, connect the oil pressure safety
switch wi res.
6, Install and adjust the drive belts.
Install the oi l filler pipe assembl y
clamp to the radiator supply tank
bracket.
7. Connect the acce lerator cable,
choke cont rol cable, the throllle con·
Irol cable, and Ihe oil pressure and
Ihe temperat ure se nding unit wires.
8. Remove the fue l li ne plug and
connect the fuel line. Install the clutch
release lever retracting spring (all HD
V-S engines).
9. Install the radi ator and shroud as
an assembly.
10. Connect the accelerator, choke
and throttle control ca bles, a nd the
heater hose to the rad iator c1:lmps.
Install the fan assembly and Ihe
heater hoses.
On a truck with an air co mpressor,
connect the reservoi r to compressor

GROUP 1- ENGINES
line, and close the reservoir drain
cock.
11. Fill the crankcase with the
proper grade and quantity of engine
oil and fi ll the cooling system. Run
the engine at fast idle and check all
gaskets and hose connections for
leaks. Install the air cleaner.
P·SERIES

The engine and transmission are removed as an assembly.
REMOVAL

1. Drain the cooling system and
the crankcase. Remove the driver's
seat assembly, the master cylinder in·
speclion cover, and the steeri ng colum n cover plates. Disconnect the
accelerator pedal at the accelerator
assembly, and the wires from the
head light beam selector switch.
2. Remove the left wheel house
panel and the center floor plate. Remove the screws fastening the right
side of the engine rear cover panel to
the right wheel house panel. Remove
the bolts and nuts retai ning the rear
flange of the engine rea r cover to the
removable fra me cross member and
the center floor plate fro nt bracket.
Wedge the right and left frame gussets open SO the rear flange of the
engine rear cover plate will clear the
slots. Remove the removable cross
member.
3. Remove the air cleaner. Disconnect the battery ground cable, the
water temperature and oil pressure
sending unit wires at the sending
units, coil primary wires, relay to
starter cable at the starter, starter to
frame cable at the starter, and the
radialOr upper and lower hoses.
4. Remove the engine front support insulator bolts. Disconnect the
speedometer cable at the dri ve gear,
the generator wires, and the bra ke
vacuum hose at the intake manifold
line. Disconnect the flexibl e fuel line
at the fue l tank line and instal] a cap
on the lank line. Disconnect the choke
control cable at the carburetor. Re·
move Ihe right exhaust manifold to
muffler inlet pipe retaining nuts.
5. Remove the ca rbure tor air
cleaner stud and the engine rear support retaining capscrews. Remove the
hand brake cable brac ket and cable.
6. Disconnect the universal joint
to transmission output shaft flan ge.
Disconnect the manual control rods
at the transmission lever (automatic
transmission). Disconnect the clutch
hydraulic slave cylinder hose (man.
ual-shift transmission).
7, Using a floo r crane, and engine

lifting hooks (1001 T53L-6OO()..B) and
sli ng (tool T53L-3()()..A), remove tt
engine and transmission as an a
sembly.
INSTAUAnON

1. Place a new gasket over the exhaust manifold studs. Using a floor
crane, and the engine lifting hooks
and sling, position the engine and
transmission (as an assembly) in the
chassis. Install the engine rear support capscrews, then install safety wire
on the capscrews. Install the engine
front support to frame cross member
bolts and nuts, then tighten the nuts
to specifications.
2. Install the hand brake cable.
Connect the generator wires and the
brake vacuum hose. Remove the cap
from the fuel tank line and connect
the fl exible fuel line. Connect the
choke control cable, the speedometer
cable, and the right exhaust manifold
to the muffler inlet pipe. Tighten the
mumer inlet pipe nuts to 23-28 footpounds torque.
3. Connect the radiator upper and
lower hoses, the starler to frame
cable, the relay to starter cable, Ihe
coi l primary wi res, tbe water temperature and oi l pressure sending unit
wires, and Ihe ballery cable.
4. Install the frame cross member
and connect the universal joint to
transmission output shaft flange. Connect the clutch hydraulic slave cylinder hose and bleed the cylinder
(manual-shift transmission). Position
the engine cover assembly and the
engine cover rear panel assembly and
install the nange of the engine cover
rear panel between the frame gussets
li nd fram e removable cross member.
Remove the wedges.
5. Insta ll the right side of the en·
gine rear cover panel to the right
wheel house panels.
6. Connect the headlight beam
selector switch wires and the accelerator pedal.
7. Install the engine Jeft cover to
wheel house panel, Ihe steering column cover plates, and the master cylinder inspection cover. Install the
driver's scat assembly.
8. Fill the crankcase with the
proper grade and quantity of engine
oi l. Fi ll and bleed the cooling system.
9. Operate the engine at fasl id le
a nd check all gaskets and hose connections for leaks. Install the aicleaner anchor screw and the a
cleaner.
10. O n a truck with an automatic
uan smi ssio n. adj ust the throltle
linkage.
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ENGINE SUPPORTS

eNGINE fRONT SUPPORT
The engine fron l support is shown
in Figs. 14 and 15.
REMOVAL

Remove the nuts, washers, bolts,
and lower insulator(s) from the front
support. Raise the front of the engine,
then remove the upper insulator(s).
INSTALLATION

Place the upper insulator(s) in position on the frame bracket, then
lower the engine. install the lower
insulator(s), bolts, washers, and nuts.
Tighten the bolts to specifications.

INSULATOR 1I00T

INGINE RIAR SUPPORT
The engi ne rear support is shown
in F ig. 16.
REMOVAL

Remove the nut, boh, lower insulator, and spacer from each rear
suppon. Raise the rear of the engine,
thcn remove the insulators.
INSTALLATION

Place the upper insulator in posi.
lion on each side of the engine, then
lower the engine. Install the spacer,
the lower insulator, bolt and nUl on
each side of the engine. Tighten the
bolts to specifications.

INSULATOR NUT " " " "O

1431 - A

FIG. l5-Engin e

Front Support-302 or 332 Engin e

LOCKNUT -
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SPACE I t - \ t
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SERlfS~ \J

IlRACKETS
" ' ' ' ' ' ' ' 700

INSULATORS~

ENGINE
MOUNTING
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FIG.

l4-Engine Front Support-292 Engine

FIG.

l6-Engine Re ar Support
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MANIFOLDS, CYLINDER HEADS, AND VALVES

INTAKE MANIFOLD
The intake manifold assembly is
shown in Fig. 17.
• EMO VAL

1. Drain the radiator. Remove the
air cleaner. Disconnecllhe distributor
vacuum line al the distributor (M D
V-S), the governor vacuum lines at
the controlli ng unit (HD V-S), the
fuel line, the vacuum brake line (if
applicable) al the intake manifold,
and the radiator upper hose at the
water outlet housing. Disconnect the
water by-pass tube. Disco nnect the
radiator supply tank hose at the tan k
(C-se ries truc ks), Disconnect tbe cogi ne temperature sending unit wire if
the sending unit is installed in the
intake manifold.
2. Disconnect the primary wire at
the coil. Disconnect the accelerator
cable, Ihrallle control cable, and the
choke cOnlrol cable at the carburetor.
D isconnect the heater inlet hose and
the heater vacuum control line (if so
equipped).
J. Remove the intake manifold retaining screws and clamps, then remove the intake manifold and carburetor as an assembly.
INSrALLA TtON

1. Using new gaskets, position the
intake manifold on the engine. Position the manifold clamps, install the
manifold retaining bolts and nuts,
the n tighten the bolts to 23-28 footpounds torque, working from the
center to the ends.
2. Con nect the heater inlet hose and
the heater vacuum control line (if
applicable). Connect the choke control cable, the throttle control cable,
the accelerator cable, and the coi l
primary wire. Connect the engi ne temperature sending unit wire. Con nect
the water by-pass tube, the radiator
upper hose, and the vacuum brake
line (if applicable). Connect the fue l
li ne, the governor vacuum lines (HD
V-8), and the distributor vacuum
line (MD V-8). Connect the radiator
supply tank hose (C-series trucks).
Fill and bleed the cooling system and
instal/the ai r cleaner.

EXHAUST MANIFOLDS
292 MD AND HD V_I

EN GINES

The follow ing procedures apply to
either a right or left manifold. On a
dua l exhaust manifold, omi t the steps
pertai ning to the crossover pipe.

FIG. 17-

lntake Manifold Anembly-Typital

The 292 HD V-8 engine has a
ram's horn manifold when it is installed in a C-series truck. Follow the
procedure fQr a 302 or 332 engine.
Removal
1. Disconnect the crossover pipe
from both manifolds. Remove the exhaust gas control valve (if applicable).
Disconnect the muffler inlet pipe from
the manifold. Remove the manifold
bolts.
2. Remove the spark plug heat
shields, then remove the manifolds.
Installation
1. Lightly coat the mating surfaces
of the manifold with graphite grease.
Apply water resistant sea ler to the
retaining bolts (292 H D V· 8 engi ne).
Install the manifold rear bolt, then
position the slottcd end of the manifold on the bolt.
2. Insta ll the spark plug heat
shields. Install the washers and the
remaining retaining bolts. Tighten the
bolts to 23-28 foot-pounds torque
working from the center to the ends.
Install the exhaust gas control valve
on the right manifold with a gasket
on both sides (if applicable). Install
one crossover pipe gasket on the left
manifold. Place the crossover pipe on
the manifold studs, and install the reo
taining nuts. Tighten the nuts to 23-28
foot-pounds torque. Install the muffler
inlet pipe using a new gasket.
Crossover Pipe ReplaeementSingle Exhaust System
1. Remove the nuts and lockwashers retaining each end of the pipe to
the manifolds. Remove the crossover

pipe, exhaust gas control valve and
gaskets.
2. Position the exhaust gas conlCol
valve on the right manifold with a
new gasket on each side. Position a
new gasket on the left manifold, then
install the crossover pipe. Tighten the
nuts to 2] -28 foot-pounds torque.

Exhaust Gas Cootrol Valve Replacement- 292 MU V· S Engine. Remove the exhaust manifold crossover
pipe, then remove the valve from the
right exhaust manifold. Clean the ex·
haust manifold and crossover pipe
flanges. PlaCe a new gasket on both
sides of the valve and position the
valve on the right exhaust ma nifold.
Insta ll the crossover pipe. Tighten the
nuts to 23· 28 foo t-pounds torq ue.
302 A ND 332 HD V·S EN GINES

The following procedures apply to
either a right or left manifold.
Removal. Disconnect the muffler
inlet pipe from the manifold. Remove
the exhaust manifold bolls, spark
plug heat shields, and the exhaust
manifold and gasket.
Installation_ Lightly coat the mat·
ing surfaces of the exhaust manifold
with graphite grease and apply water
resistant sealer to the rctaining bolls.
Position the exhaust manifold and
gasket agai nst the cylinder head. Insta ll the end bolts and tighlen them
finge r tight. Install the spark plu
heat shields and the remaining bo l t~
Tighten the bolts to 23-28 foot-pounds
torque beginning al Ihe center and
worki ng toward either end. Connect
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MANIFOLD

FIG.

FIG.

19-CYUnder Head Holding Fixtures

la-Val ve Pu sh Rod Re moval

the muffler inlet pipe to the exhaust
manifold flange and tighten the nuts
to 23-28 foot-pounds torque.

CYLINDER HEAD REMOVAL
1. Drain the cooling system. Remove Ihe air cleaner. C lean Ihe oulside of the valve rocker arm covers
and remove the covers. Remove the
exhaust manifolds and the spark
plugs. Remove the inta ke manifold
and carburetor as an assembly. Clean
the outside of the valve push rod

cover and remove the cever. Remove
the air compressor (i f applicable).
On the right cylinder head, remove
the ignition harness bracket. Remove
the generator bracket rear bolt (292
en~ine).

On Ihe left cylinder head , disconnect the temperature sending unit
wire from the sending uni t (292 engine). Disconnect the engine grou nd
strap.
2. Release the spring tension on
the valye rocker arms by loosening
the adjusting screws, then remove the
yalye rocker arm shaft assembly and
oi l baffle plates. The oil baffle plates
are used only on a 302 or 332 engine.
Remove the exhaust valve caps from
all HD V-8 engines. Identify the caps
fo r proper installation.
3. Remove and identify the valye
push rods so they ca n be replaced in
their original positions (Fig. 18).
4. Remove the cylinder head bolts.
'.Stall the cylinder head holding fil(res (Fig. 19). lift the cylinder head
-"T the block. Do not pry between the
head and block. Remove the head
gasket.

FIG. 2D-Valve Spring Retainer Locks-Remova l or
Installation

VALVE ROCKER ARM SHAn
DISASSEMBLY
1. Remove the cotter pins at each
end of the valve rocker arm shaft,
then remove the flat washers and
spring washers. Slide the rocker arms,
springs, and brackets off the shaft.
2. If it is necessary to remove the
plugs from each end of the shaft,
drill or pierce one plug, then insert a
steel rod through the plug and knock
out the plug on the opposite end.
Working from [he open end, knock
out the remaining plug.

CYLINDER HEAD DISASSEMBLY
1. Remove the spark plugs. C lean
deposits out of the cylinder head combustion chambers before removing
the valves. Compress the yalve springs
tFig. 20), the n remove the valve
spring retainer locks, and release the
spri ng.

2. Remove the sleeve, spring retainer, spring. and valve. Discard the
valve stem sea ls. Identify all yalve
parts.

VALVE ROCKER ARM SHAFT
ASSEMBLY
1. Oi l all moving parts with engine
oil.
2. If the plugs were removed from
the end of the shaft, use a blunt tool
or large diameter pin punch and insta ll a plug, cup side out, in each end
of the valve rocker arm shaft.
3_ Install a Hat washe r, spring
washer, another flat washer and a
cotter pin on one end of the shaft.
4. Install the rocke r arms, support
brackets, and springs in the order
shown in Fig. 21. Complete the assembly by installing [he remai ning
two flat washers with the spring
washer between them , then install the
cotter pin.
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292 MD AN D HD

RIGHT
HEAD,
ONLY.

USE WITH

1-53
ROCKER ARM SHAFT Oil OUTLET TUBE

ENGINES
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RIGHT AND

lEFT HEAD,

"SE

3" f~' en,ion

5-8677 Sock.l.

:::~~~~~_~o~-~o~_~~.
'
~o~,~

lEfT HEAD,

RIGHT AND LEFT HEAD, USE 5.8663·A,

-

ONLY.

W'.n~~

302 AND 332 HD V 8 ENGINES
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"SE

$·241 Sock"t
with
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USE 5.8676 W,"n<h

RIGHT AND lEFT HEAD, WITH RAMS· HORN MANIFOLD,
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5-241 Sod", with 3" eden,;.,,,

FIG.
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FIG.

27-Cylinder Head Bolt Tightening Sequ en ce

TABLE

2a-Valve Rocker Arm Shah O il Drain Tube
Position

2-Cylinder Head Bol, Tightening Procedure

,,,

' od

3, d

All 292

55 ft-rbs

65 ft·rbs

75 fI-lbs

302 and 332 HD V-8

90 ft·lbs

100 ft-rbs

11 Oft-lbs

Engine

5. Measure the assembled height of
the valve springs from the surface of
the cylinder head spring pad to the
underside of the spring retainer with
di viders (Fig. 26). Check the dividers
against a scale. If the assembled
height is greater than 1 1 0/\6 inches, install the necessary O.030·inch thick
spacer(s) between the cyli nder head
spring pad and the valve spri ng to
bring the assembled height to the recommended dimension of 1 2~J!J~_ 1 1:y.(I
inches. Do not install spacers unless
necessary. Use of spacers in e,.;cess
of recommendations will result in
overstressing the valve springs whicb
will lead to excessive load loss and
spring breakage.

CYLINDER HEAD
INSTALLATION
I. Clea n deposits from the head

and block gasket surfaces. Do not
"'pply sea ler to the gasket or gasket ·
Irface of Ihc head or block. Guided
J':! the word " front" on thc gasket,
insl3il the head gasket ovcr the cylinder head dowels.

2. Place the cylinder head on the
engine, then re move the holding fixlUres. Coat the cylinder head bolt
threads with water resistant sea ler and
install the bolts. The cylinder head
bolt tighteni ng procedure is performed in three progressive steps.
T ighten the bolts to the specifications
listed in Table 2 following the sequence shown in Fig. 27. Each step
in the tightening procedure is performed with the engine cold. After
the cylinder head boIls have been
tightened to specifications, the bolts
should not be disturbed.
3. Install the valve push rods in
their proper sequence, making sure
the lower ends of the rods are positioned in the tappet sockel.
4. Position the oil baffle plates
(used only on a 302 or 332 engine)
on the head, then place the valve
rocker arm shaft assemblies on the
plates. Install, but do not tighten,
the support retaining screws. Install
the oil drain tube on the sa me end
support from which it was removed.

The su pport end of the tube must
enter the locating hole in the valve
rocker arm shaft to properly position
the shaft. Position the oil drain tube
on the rig ht valve rocker arm sbaft
assembly so the oil will dr3in in the
fro nt (No. I exhaust) push rod opening (Fi g. 28). Position the oil drain
tube on the left valve rocker arm
shah assembly so the oil will drain in
thc end (No. 8 exhaust) push rod
opening. On a 302 or 332 engine, be
sure the valve rocker arm shaft supports are installed so that the large
O.D. end of the center hole in the
support is to the top. There is a difference in height when the supports are
installed upside down.
5. Tighten the bracket retaining
bolts to specifications. Perform a prelimi na ry (cold) valve lash adjustment.
Install the valve push rod chamber
gasket and cover.
On the right cylinder head, install
the ignition harness bracket. Install
thc generator bracket rear bolt (292
engi ne).
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332 HD V-S ENGINES

FIG. 3D-Water Outl et Plug

170 3 ."

In sta llation

To interchange the heads on a
292 e ngi ne, it is necessary to install a plug in the water outlet at Ihe
rear of the right cylinder head and
install a water temperature sendi ng
unit adapter in the water opening at
the rear of the left cylinder head.

FIG. 29-Water Outlet Plug Re m ova l

To interchange the heads on a 302
or 332 engine, it is necessary to remove the water outlet core plug from
the rear of the head, and install a new
p lug in the water inlet opening at the
front end , thereby reversing the water
inlet connection, and permitting the
head to be installed on the opposite
bank.
The temperature sending unit is installed in a threaded boss located in
the in take manifold of the 302 or
332 engine.
Replacement cylinder heads do not
have either the plug or adapter installed; therefore, they can be readily
adapted for either right or left installations.

FIG. 31-Sending Un it Adap ter Remova l
On the left bead, connect (he temperatu re sending unit wire (292 engine). Connect the engine ground

strap.
6. Install the intake manifold and

carburetor as an assembly. Install the
spark plugs, then install the exhaust
manifolds and gaskets (302 or 332
engine).
7. Fill and bleed the cooling system
and operate the engine at approximately 1200 rpm for a minimum of
30 minutes. Check the valve lash with
the cngine idling and adjust it if
necessary.

8. Coat one side of the valve rocker
arm cover gaskets with oi l resis tan t
sealer, a nd lay the cemented side of
the gasket in place in the covers. Install the valve rocker arm covers,
making sure Ihat Ihe gasket seats
evenl y all aro und the head. Installihe
rubber seals on the studs making sure
they are centered in Ihe cover openings. Tighten Ihe retaining nuts to
2.0-2.5 foot -pou nds to rque.
WA TE R OUTLn CONNE CTIO N

The cylinder bead assemblies arc
interchangeable from one cylinder
bank to the other.

Water O utlet P lug. To remove the
water outlet plug, drill a lh-i nch hole
in the center o f the plug and re move
it as shown in Fig. 29.
To install the plug, clean the plug
recess thoroughly, and coat the flange
of the plug with water resistant sealer
and install it with the flange facing
out. Drive the plug in until the fl ange
is flush or slightly below the casting
surface (Fig. 30).
Sendi ng U nit Adapter - 292 Engine. To re move the adapter, thread
the impact hammer handle into th'
adapter, then tighten Ihe lock nu
against the adapter (Fig. 3 1). Remove the adapter by using the slide
hammer.
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STEP 1 _ SET NO. 1 PISTON ON T.D.C. AT ENO O F COMPRESSION
snOKE_ADJUST NO. I. ., 5 EXHAUST & NO. 1, 2, 1 INTAKE

T001-T521-61 J5-CJD

FIG.

STEP 2 - ADJUST NO. 6 & 8

32-Sending Unit Adapter Installation

& S ''''TAKE

STEP 3 - ADJUST NO. 2, J , 7 EXHAUST & NO.3, 6, 8 INTAKE
1022_8

FIG. 33-Preli minClry Valve Lash AdiustmentTypical

contact with the seats long enough to

FIG. 34-valve La sh Adjustm e nt-Typical

cool properly. If the lash is excessive,
it will cause the valve 10 open too
late and close too early causing valve
bounce. In addition, da mage to the
camshaft lobe is likely because the
tappet foot will not follow the pattern of the camshaft lobe causi ng a
shock contact between these two
parts.
If the cylinder head or the valve
roc ker arm shaft assembly has been
removed and installed, it will be necessary to make a preliminary (cold)
valve lash adjustment before starting
the engine. If the adjuslmeO! is made
fo r an engi ne tune-up, follow the
final adjustment procedure.
The cylinders are numbered from
front to rear-right bank, 1-2-3-4; left
bank, 5-6-7-8. The valves are arranged from front to rear on both
banks, E-1-I-E-E- I-I-E.
PRELIMINARY ADJUSTMENT

The sending unit adapter is installed
as shown in Fig. 32. C lean the ada p·
ter recess thoroughly. Coat the adup-lef with wate r resistant sealer a nd
ila ll it w ith the undercut toward
.e inside of the cylinder head. Drive
the adapter in until it is flush with the
casting surface.

VALVE LASH ADJUSTMENT
It is very imporlant thai the valve
lash be held as close as possible to
the correct specifications. If the lash
is set too close, the valve will open
too earl y and close too late, resulling
in rough engine idle. Burning and
warpi ng of the valves will occur also
because the valves cannot make firm

I. T urn all the adjusting screws
until interference is noted, between
the screw and the rocker arm, then
check the torque required to turn
the screw furt her. If the torque requi red to turn the screw is less than
3 fOO l-pounds (36 inch-pounds), try
a new self locking adjusting screw. If
this is stilt unsat isfactory, replace the
rocker arm and adjusting screw.
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2. Make three chalk marks on [he
cranks haft dampe r (F ig. 33), Space
the marks a pproximately 90 0 apart so
that wi th the timing mark, the da mper
is divided into fou r equal parts (90 0

represents

v..

of the distance around

the damper circumference). Use a
step-type feeler gauge ("go" and "no
go") to adj ust the valves. The preliminary (cold) intake and exhaust
valve lash is given in Table 3.
3. Rotate the crankshaft until No.
t piston is near T.O.C. at the end of
the compression stroke. then adjust

TABLE

the following valves:
No. I-Ex haust No. I- Intake
No. 4-Exhaust

No.2-Intake

No.5-Exhaust

No.7-Intake

4. Rotate the crankshaft 180 0 or
!h turn (Ihis puts No. 4 piston on
T.O.c.), then adjust the follow ing
valves:
No.6-Exhaust
No. 8-Elthaust

S. Rotate the cranks haft 270 0 , or

¥.I turn from 180 0 (this puts No.3
piston on T.D.C.), then adjust the

No.3-Intake
No.6-Intake
No.8-Intake

FINAL ADJUSTMENT

Before a final valve lash adjustment is made, operate the engine for
a minimum of 30 minutes at ap proximately 1200 rpm to stabilize engine
temperafures. With the engine idling,
check the valve las h, using a steptype feeler gauge only ("go" and " no
go"). Adjust the lash if necessary
(Fig. 34). The final (hot) intake and
elthaust valve las h is given in Table 3.

3-Valve Lash Specifications
Preliminary (Cold)

Engine

D

NO.4-Intake
No.5-Intake

fol/owing valves:
No.2-Exhaust
No.3-Exhaust
No.7-Exhaust

Final (Hot)

Intake

Exhaust

Intake

Elthaust

292 MD and HD V-S

0.0 19

0.0 19

0.018

0.018

302 and 332 HD V-S

0.020

0.022

0.020

0.020

CRANKSHAn DAMPER, CYLINDER FRONT COVER, AND TIMING
CHAIN AND GEARS

CRANKSHAFT DAMPER
REMOVAL

On a P-series truck, remove the
hood. Remove the grille, headlamps,
parking lamps, wind deflector, and
hood lower weatherstrip as an assem bly. Remove the fan, spacer,
hub, and drive belt, and the radiator
and shroud assembly. Remove the cap
screw and washer from the end of the
crankshaft, then remove the damper
(Fig. 35).
On the F- lOO thru F-700 and
B-series, remove the fan shro ud retain ing bolts and move the shroud
to the rear. Remove the fan , spacer,
and fan belt. Remove the capscrew
and washer from the end of the
crankshaft, then remove the damper
(Fig. 35).
On the F-750 thru F·900 and the
T -700 and 800, remove the fan,
pulley, drive belt and mounting
bracket. Remove the radiator and
shroud assembly. Remove the capscrew and washer from Ihe end of the
crankshaft, then remove the dampe r
(Fig. 35).
On a C·series tr uck, remove the
fan. D rain the cooling system and
disconnect the radiator upper and
lower hoses at the radiator. Remove
the heater hose retainer and the carburetor cable clamps from the radiator. Remove the generator belt. Remove the capscrew and washer from

the end of the crankshaft, then remove the damper (Fig. 35).
INSTALLATION

Lubricate the crankshaft with a
white lead and oil mixture, and the
oil seal rubbing surface with grease.
Align the damper keyway with the
key in the cranksbaft, and start the
damper on the shaft (Fig. 36). Install
the washer and capscrew, then tighten
the screw to 85-95 foot-pounds torque
(292 engine) o r 130-145 foot-pounds
torque (302 or 332 engine).
On a P-series truck, install the radi-

FIG.

ator and shroud assembly, and the
drive belt, spacer bub, and fan. Fill
the cooling system. Install the grille.
headlamps, parking lamps, wind de~
flector, and hood lower weatherstrip.
Install the hood.
On the F-IOO tbru F-700 and
B-series, insta ll the drive belt, spacer,
and fan. Instal! the fan shroud.
On the F-750 thru F-900 and the
T-700 and 800, install the radiator
and shroud assembly, the drive belt,
and the fan, pulley, and mounting
bracket.

35-Damper Removol-Typical
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TIMING

FIG. 36-Damper

Installation-Typical

FIG. 37 -Aligning Timing Marks-292 Engine

FIG. 38-Timing Chain and Sprockets Remo val or
In stollotion- 292 Engine
On a C-scrics truck, install the
gene rator belt. Install the heater hose
retainer and the carburelOr cable
clamps to the radiator. Connect the
rad iator upper and lower hoses. Install the fa n. Fill and bleed the cooling system.
CYLINDER FRONT COVER
AND TIMING CHAIN AND
GEARS
''UMOVAL

1. Drain the cooling system and
•he crankcase. Remove the radiator,
oil level dip stick, and the oil pan.
Remove the drive belts, fan, crank-

j
1341 . A

FIG. 39-Timing Gear Alignme nt-302 or332
Engine

shaft damper, and remove the fu el
pump from a 292 engine. Support the
fron t of Ihe engine. Remove the engine front support insuhltor bolts and
raise the front of the engine slightly.
Remove Ihe bolts retaining the front
support bracket to the cylinder fro nt
cover and remove the bracket. Re-

move the remaining cylinder front
cover retaining bolts and remove the
cover. Discard the cylinder front
cover gasket.
2. Remove the crankshaft front oil
slinger.
O n a 292 engine, crank the engine
until the timing marks on the sprock-
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FIG. 40-Cranks haft Gear Re moval-

302 or 332

Engine

FIG. 41 - oil Se allnstatlation

TAKE UP
ON LEFT I •
A REFERENCE POINT
AND MEASURE DISTANCe .... TAKE UP SLACK ON RIGHT sloe

AND FORCE lEFT sloe OUT WITH THE fiNGERS AND MEASURE
DISTANCE • • OEFLECTION IS .... MINUS I .

FIG. 42-Timing Cha in De fl ecti onels and chain are positioned as shown
in Fig, 37. Remove the camshaft
sprocket cap screw, washer, and
spacer. Remove the fuel pump eccen·
tric. Slide both sprockets and the
liming chai n forward. and remove the
sprockels and the liming chain as an
assembly (Fig. 38).
On a 302 and 332 engine, crank
the engine until the timing marks on
Ihe gears are aligned as shown in
Fig. 39. Remove the three capscrews
and the lock plate securing the camshaft gear 10 the camshaft and remove
the gear. Remove the cranks haft gear
as shown in Fig. 40.
OIL SEAL RI PLAC I MENT

It is good pract ice 10 replace the
oil seal each time the cylinder front
cover is removed.

10 2 4-1

292 Eng ine

1. Drive out the crankshaft oil seal
with a pin punch, then dean o ut the
recess in the cover.
2. Coat a new seal with grease,
then install the seal (Fig. 4 1). Drive
the seal in until it is full y seated in the
recess. C heck the installation 10 be
sure the spring is properly posit ioned
in the seal.
IN STALLATI O N

1. Place Ihe keys in position in the
slots on the crankshaft and camshaft.
2. On a 292 engine, position the
sprockets a nd timing chain o n the
camshaft and crankshaft (Fig. 38). Be
surc the timing marks on the sprockets
and chain are positio ned as shown in
Fig. 37. There are 12 tim ing chain
link pins between the tim ing marks on
the sprockets.

Rotate the crankshaft in a clock·
wise direction (as viewed from the
front) to take up the slack on the left
side of the chain. Establish a refer·
ence point on the block and measure
from this point to the chain (Fig. 42).
Rotate the crankshaft in the opposite
direction to ta ke up the slack on the
right side of the chain, then force the
left side of the chain out with the
fingers and measure the distance be·
tween the reference point and the
chain. The deflection is the difference
between the two measurements. The
deflection should not exceed Ih inch.
Install the counterweight and fuel
pump eccentric (Fig. 43). Install the
spacer, flat washer, lockwasher, and
camshaft sprocket capscrew. Tighten
the capscrew to 35-45 foot·pound s
torque. Install the crankshaft front
oi l slinger.
3. On a 302 or 332 engine, insta ll
the crankshaft gear (Fig. 44) and the
camshaft gear with the timing marks
aligned (Fig. 39). Install a new lock
plate and install the three capscrews.
Tighten the capscrews to 15-1 8 foot·
pounds torque. Bend the tangs on the
lock plate over the retaining screws.
In sta ll the cra nk shaft fr o nt oil
s lin ge r.
4. Clean the cylinder front cover
and the gasket surface of the cylinder
block. Coat the gaske t surface of the
block and cover, and the cover hoI
threads with sealer. Position a ne
gasket on the block. Insert the larg\.
diameter end of the o il seal pilot in
the bore of the cover of the 292
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RETAINING
BOtT

I 340·A
FUel

FIG. 44-Crankshaft Gear In stallation-302

or 332

Engine

1366-1

FIG. 43-FueJ Pump Eccentric and Counterweight
In stalle d-292 Engine

engine. On a 302 or 332 engine, in-

sert the small diameter end of the
tool in the bore of the cover. Position
the cover and pilot assembly over the
end o f the crankshaft and against the
block (Fig. 45). Insta ll t he bolts that

ON 292 MO AND HD '1·8
ENGINfS USE lARGE

END

retain the cylinder front cover and
the engine fron t support bracket to
Ihe block. While pushing in on the
pilot, install and tighten Ihe bolts.
Tighten the %-inch bolts to 23-28
foot-pounds torque, and the %.6-inch
bolts to 12-15 {ool-pounds to rque.
S. Install the cranksha ft dampe r,
the fa n, d rive belts, fue l pump (292
e ngine), a nd the oil pan. Adjust the
tension of the drive belts. Install the
radiator. Fill the cra nkcase. Fill and
bleed the cooling system. Operate the
engi ne and check for coolant and
oil leaks.

I']

ON 302 AND 332 HD '1·8 EN'''"'''.
USE SMALL DIAMETER END

1338·C

FIG. 45-Cylinder Front Cover Alignment

CAMSHAFT, BEARINGS, AND TAPPETS

CAMSHAFT
292 ENGINES

The camshaft and related parts are
shown in Fig. 46.
Removal
1. Remove the crankshaft damper,
. uel pump, water pump and fan blade
assembly, the cylinder front cover,
and oil pan.

2. Remove the intake manifold,
the valve roc ker arm covers, and both
valve rocker arm shaft assemblies.
Remove the push rods and the valve
push rod chamber cover.
3. Crank the engine until the tim·
ing marks on the sprockets are positioned as shown in Fig. 37.
4. Remove the distributor cap,

then scribe a line on the distri butor
housing and cylinder block to mark
the position of the rotor, and the distri butor housing. Remove the distributor.
S. Remove the crankshaft fro nt oil
sli nger, camshaft sprocket bolt, washer, spacer, fue l pump eccentric, and
counterweight.
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COUNTERBALANCE

CAMSHAfT SPROCKET
( 292 MO
v-s ENGINE)

~Itl

WASHER

Itl~

~

,".o"
lDoil<'V PLATE

BEARINGS

'"

«)~'t

\
SPACER

\

PLUG

SPROCKET

TIMING CHAIN

1292 HD

! 292 HO

v·a

v-a

ENGINE)

ENGINE)

1342 . c

FIG. 46-Camshaft and

Relate d Parts-292 Engine

FIG. 48- Tappet

Refaine rs-292 Engine
fue l pump eccentric, spacer, flat
washer, lockwas her, and camshaft
s procket cap screw. Tighten the cap
screw to 35-45 foot-pounds torque.

FIG. 47 -lifting and Securing Valve Tappets6. Remove the sprocket and timing
chain as an assembly (Fig, 38). Remove the woodruff key, thrust plate.

engine. Exercise caution to avoid
damaging the camshaft bearings.

3. Install the crankshaft front oil
slinger, cylinder front cover, oil pan,
crankshaft damper, and dri ve belts.
Install the fan, fue l pump, and radiator.

and spacer.

Installation
1. Oil the camshaft and carefull y
slide it th ro ugh Ihe bearings. Ins tall
the spacer. Be sure the chamfer on
the inside of the spacer is to the rear,
or faces the camshaft when it is installed. Install the th rust plate and
woodruff key.
2. Install the sprockets and timi ng
chain (Fig. 38), the counterweight,

4. Release the tappets and install
the push rods, then install the valve
rocke r arm shaft asse mblies. Perform
a preliminary valve lash adj ust ment.
Clean the valve push rod chamber
cove r and the mating surface of the
block. Apply sealer to the cover gasket and position it on the block, thel
install the cover. Install the intake
manifold and carburetor, as an assembl y. Connect the carburetor link-

292 Engine

7. Turn Ihe camshaft until the
tappets can be lifted w ith. either a
magnet or the fingers (Fig. 47). Raise
the tappets clear o f the camshaft
lobes, and secure them wi th springtype clothespins or window regulato r
spring clips (Figs. 47 and 48).

8. Carefully remove the camshaft
by pulling it toward the front of the
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FIG. 49-Camshaft and Related Parts-302 or
332 Engine

COllAR

KEY

ECCENTRIC

FUEL PUMP

ON 302 HO

v-a

ENGINE WITH

MECHANIC AL fUEL PUMP

FIG.

50-Valve Tappet Re mo vol-302 or
332 Engine

FIG. 51-fuel Pump Ecce ntric Installed-302
or 332 Engine

age. Position the fuel pump and
install the retaining bolls. Connect the
carburetor fuel inlct line, vacuum
lines, and the flexible fuel li ne. Install
the radiator.
5. If the crankshaft has not been
rota ted, install the distributor using
the marks previously scribed on the
distributor body and e ngine block as
g uides.
If the crankshaft has been rolated,
crank Ihe engine unti l No. I piston is
on T.D.C.• then position the distributor in the block with the ro lo r at the

No. I firing position and the breaker
points open and instalilhe hold down
clamp.
Connect the distributor primary
'ire and the vacuum line. Install the
istributor cap, and connect the
spark plug wires and the coil hightension lead.
6. Fill and bleed the cooling sys·

1236·A

FIG.

52-Camshaft End Play-302 or 332 Engine

tern. Fill the crankcase with the
proper grade and quantity of engine
oil. Start the engine and adjust the
ignition liming. Operate the engine at
fast idle and check all hose connections and gaskets for leaks. Make a
final (hot) valve lash adjustment with
the engine idling. Install the valve
rocker arm covers. Install the air
cleaner.
302 AND 332 ENGLNES

The camsha ft and related parts are
shown in Fig. 49.

Removal
I. Perform steps I through 4
under the camshaft removal proce·
dure for the 292 cngine.
2. Remove the camshaft gear, fuel
pump eccen tric, th rust pl ate, woodruff key, and spacer. Remove the
valve tappets (Fig. 50). Keep the
tappets in order so they can be replaced in their original position.
3. Carefully remove the camshaft
by pulling il towa rd the front of the
engi ne. Exercise caution 10 avoid
damaging the camshaft bearings.
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T001_ r 52l·6266· 8GO
292 MD AND

Tool - TSU·626 r ·Cff
Adop, .. ,_ rS6T·6250.A (hmov"" or hpk>cerJ NO.1 BEARING, 302 AND
JJ2 HD V-II ENGINES
Adop, .. , _ T54T·6250 ·8 (R e move,. De!oil I ; Reproc",. Dctoj) 2) NO. 2, 3, 4
OR .5 BEARINGS, 302 AND 332 HD v·a ENGINES
Adop, .. ,- TS4T·62S0·B (Remove" DO" ojr I; Reproc. r. Oetojl 21 292 MO AND
HD

HD v-a ENGINES
1001_ T52T·6266·CJD
302 AND JJ2 HD V·S
ENGINES

v·a ,"e,"",--,

FIG.

54-Camshaft Rear Bearing Bore Plug
Installation-Typical

FIG. 53-Camshaft Bearing Removal or InstallationTypical
Installation
1. Oil the camshaft and carefully
slide it through the bearings. Install
the spacer and thrust plate. Be sure
the c hamfer on the inside of tbe
spacer is to the rear, or faces the
camshaft when it is Installed.
2. Tighten the retaining bolts to
12-15 foot-pounds torque. Install the
woodruff key, fue l pump eccentric,
and collar (Fig. 51).
3. Install the camshaft timing gear,
lock plate, and retaining bolts (Fig.
39).
4. Push the camshaft toward the
rear of the engine. Place a dial indicator so the point rests against one of
the camsha ft gear retaining bolts (Fig.
52). Set the dial o n zero, then pull the
camshaft forward and release it. Compare the dial reading with specifications. If the end play is excessive,
check the spacer for correct installation. Replace the thrust plate and/ or
spacer if necessary.
5_ Install the cylinder front cover,
crankshaft damper, and drive belts.
6. Ins tall the fan , fuel pump, and
radiator.
7. Oil tbe tappets and slide the m
into place. Install the push rods in
their proper location.
S. If the crankshaft has not been

rotated, install the dist ributor using
the marks previously scribed on the
distri butor body and engine block as
guides.
If the crankshaft has been rotated,
crank the engine until No. I piston is
on T.D.C., then position the distributor in the block with the rotor at the
No. I firing position and the breaker
points open and install the hold down
clamp.
9. Install the valve push rod chamber cover. Install the intake manifold.
Connect the fuel lines, and accelerator linkage. Install the carburetor air
cleaner. Fill and bleed the cooling
system. Fill the crankcase.
10. Make a preliminary (cold)
valve lash adjustment. Operate the
engine for a minimum of 30 minutes
at approximately 1200 rpm, then
make a final (hot) valve lash adjustment with the engine idling. Check
for oil and coolant leaks. Install the
valve rocker arm covers. Check and
adjust the ignition timing.

BEARING REPLACEMENT
It will be necessary to remove the
engine from the truck to replace camshaft beari ngs. Camsbaft bearings are
available pre-finished to size for
standard and O.015-inch undersize

journal diameters. The No. I camshaft bearing is not interchangeable
with the other bearings.
1_ Remove the engine and mount
it on a work stand. Remove the fl ywheel, crankshaft, and the camshaft.
Push the pistons to the top of the
cylinders to move the connecting rods
out of the way.
2. Drill a Ih -inch bole in the camshaft rea r bearing bore plug and use
tool 76oo-E to remove the plug. Remove the camshaft bearings (Fig. 53).
3. Position the bearing at the bearing bore, and press it in place (Fig.
53). Be sure the front bearing is
installed 0.005-0.020 inch (292 eDgine) or 0.002-0.020 inch (302 or
332 engine) below the front face
of the cylinder block. A lign the oil
holes in the beari ngs with the oil
holes in the cylinder block when
the bearings are installed. Particular
care should be taken with the No. 3
bearing since it supplies oil to the
valve rocker arms.
4. Clean the camshaft rear bearing
bore plug recess thoroughly. Coat the
flange of a new plug with water resistant sealer and install it with the
flange facing in (Fig. 54). Drive the
plug in unlil the fl ange is flush or
slightly below the casting surface.
5. Install the camshaft, cranks haft,
flywheel, and related parts. Install the
engine in the chassis.

TAPPET REPLACEMENT
292 ENGINI

Remove the camshaft. Remove and
install one tappet at a time through
the bottom of the block. A flex ible
type holding tool can be used for thi
operation. As each new lappet is installed, it should be secured in the
up position .
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After the tappets are installed, install the camshaft .
302 AND 332 ENGINES

Remove the intake manifold, the
valve rocker arm covers, and the
valve rocker arm shaft assemblies.
Remove the push rods and the valve
push rod chamber cover.

v-a

Oil the new lappets before installation. Remove and replace one tappet al a lime. If the lappets are
difficult to re move, use the tool shown
in Fig. 50.
Install the push rods in their
proper location. Install the push rod
chamber cover, the intake manifold ,
and the rocker arm assemblies.

ENGINES
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Make a preliminary (cold) valve
lash ad just ment. Run the engine for a
minimum of 30 minutes at ap proxi-

mately 1200 rpm, then make a fin al
(hot) valve las h adjustment with the

engi ne idling. Check for oil and coolant leaks. Install the valve rocker arm
covers.

FLYWHEEL, CRANKSHAFT, CONNECTING RODS, AND
PISTON ASSEMBLIES
FLYWHEEL

CRANKS HAn

The procedure for replacing the
clutch pilot bushing is covered in
Part 3-1.

The crankshaft and related parts
are show n in Fig. 55 or 56.
REMOVAL

fLTWHEU REMOVAL

1. Disconnect

the transmission
from the engine and slide it to the
rear as outlined in Group 3 (man ualshift transmissions) o r G roup 4 or 5
(automatic transmissions).
Z. On a manua l-shift transmission,
remove the pressure plate and cover
assembly and the clutch disc as outlined in Part 3-1.
J. Remove the fl ywheel retaining
bolts and re move the fl ywheel.
RING GEAR REPLACEMINT_
MANUAL-SHin TRANSMISSION
FLYWHUL

Heat the defective ring gear with
a blow lorch on the engine side of the
gear, then knock it ofT the flywheel.
Do not hit the flywheel when removing the ring gear.
Heat the new ring gear evenly until
the gear expands enough to slip onto
the fl ywheel. Make sure the gear is
seated properly against the shoulder.
Do not heat any portion of tbe gear
to a temperature higher than 500°F.
H this limit is exceeded, the temper
will be removed from the ring gear
teeth.
FLTWHEU INSTAUATION

1. Position the fl ywheel on the
crankshaft fl ange and install the
mounting bolts. Tighten the bolts, in
sequence across from each other, to
specifi cations.
Z. On a manua l-shift transmission ,
install the clutch disc and the pressu re plate and cover assembly as outlined in Part 3·1 .
J. Connect the transmission to the
engine as outlined in Group 3 (manua!-shifltransmissions) or Group 4 or
5 (automatic transmissions).

1. Drain the cooling system and
the crankcase. Remove the engi ne
from the truck and install it on a
work stand. Remove the oi l pan,
crankshafl damper, cylinder fro nt
cover, a nd flywheel.
On a 292 engi ne, re move the timing chai n and sprockets.
On a 302 or 332 engine, remove
the crankshaft gear.
2. Make sure all bearing caps
(m a in a n d co nne c tin g r o d ) are
marked so they can be installed in
their original locations. Remove the
connecting rod bearing caps, then
carefully push the piston and connecting rod assemblies against the
heads. Remove the main bearing caps
(and rear oil seal retainer on a 292
engine).
3. Carefully lift the crankshaft out
of the cylinder block so that the
thrust bearing surfaces are not damaged. Handle the crankshaft with care
to avoid possible fracture or damage
to the finished surfaces. Remove the
rear journal oil seal [rom the block
and rear main bearing cap or rear
oil seal re tainer. Remove the retainer
or rear main bearing cap to block
side seals.
4. H new main a nd / or connecting
rod bearings are to be installed, remove the main bearing inserts from
the block and the bearing caps,
and l or the connecting rod bearing
inserts fro m the connecting rods and
ca ps. Install new bearings following
the procedures in Section 8 " Main
a nd Connecting Rod Bearing Replacement."
INSl'AUATION

1. Be sure that all bearings, crank·
shaft journals, and the rear journal

oil seal grooves are clean. Install a
new rea r journal oil seal in the block
(Fig. 57) and rea r journal oil seal reo
tainer or rear bearing cap (Fig. 58).
After installation, cut the ends of the
seals flush.
2. Carefully lower the crankshaft
into place. Be careful not to damage
the bearing surfaces.
J. Check the cleara nce of each
main bearing followi ng the procedure
under " Main Bearing Replacement"
in Section 8. If the bearing clearances
are satisfactory, apply a light coat of
engine o il to the journals and bearings, then install all the bearing caps,
except the thrust beari ng cap (No.3
bearing). Tighten the bearing cap
bolts to specifications.
On a 30 2 or 332 engine, install
new side seals when the rear main
bearing cap is installed.
On a 292 engi ne, coat the rear oil
seal retai ner to block mating face
with sealer, install the retainer and
lighten the bolts to 23-28 foot-pounds
torque.
To install the retainer or rear main
bearing cap side sea ls, dip them in
light engine oil and immediately in·
stall them in the grooves. It may be
necessary to tap the seals into place
for the last v.z inch of travel. Do not
cut the seal projecting ends. Do not
use sealer on the side seals. The seals
are designed to expand when dipped
in oil. Using sealer may retard this
expansion. C heck the retainer side
seals for leaks by squirting a few
drops of oil inlo the parting lines between the retainer and the cylinder
block from the outside. Blow compressed air against the seals from the
inside of the block. If air bubbles
appear in the oil, it indicates possible
oil leakage. The above test should not
be performed on newly irutaUed seals
until sufficient time has been allowed
for the seals to expand into the seal
grooves.
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FIG. 57-seal To Block Indollation-Typical

FIG. 58-Seal To Bearing Cap or Retainer
In stal lation-Typical

4. I ns tall the thrust bearing cap
with the bolts finger tight, then pry
the crankshaft forward against the
thrust surface of the upper half of the
bearing (Fig. 59). Hold the c rankshaft

forward and pry the thrust bearing
cap to the rear (Fig. 59). This wi ll
align the thrust surfaces of both
halves of the bearing. Retain the for~

ward pressure on the crankshaft and
tighten the cap bolts to specifications
(Fig . 59).
5, Force the crankshaflloward the
rear of Ihe engine. Install a dial indicator so Ihe contact point rests against
the crankshaft flan ge and the indicator axis is parallel to the crankshaft
axis (Fig. 60). Set the dial on zero,
then push the crankshaft forward and

note the reading on the dial.
If the end play exceeds the wear

limit, replace the thrust bearing. If
the end play is less than the minimum
limit, inspect the thrust bearing faces
for scratches, burrs, nicks, or dirt. Jf
the thrust faces are nol defective or
dirty, they probably were not aligned
properly. Install the thrust bearing
and align the faces following the recommended procedure (step 4), then
recheck the end play.
6. Check the clearance of each
connecting rod bearing following the
procedure under "Connecting Rod
Bearing Replacement" in Section 8.
U the bearing clearances are satisfactory, apply a light coat of engine oil
to the journals and bearings, then install the connecting rod caps. Tighten
all Ihe nuts to 45-50 foot-pounds
torque.

PRY BACKWARD

FIG. 59-Thru st Beari ng Alignment

On a 302 or 332 engine, install the
pal nuts and tighten them to 3-4 footpounds torque.
Check the side clearance between
the connecting rods on each connecting rod crankshaft journal following
the procedure under "Piston and
Connecting Rod Installation."
7. Install the flywhee l.
On a 292 engine, install the sprockets and timing chain with the timing
marks aligned (Fig. 37). Install the
counterweight, fuel pump eccentric,
spacer, washers, and the camshaft
sprocket bolt. Tighten the bolt to
35-45 foot-pounds to rque.
On a 302 or 332 engine, install
the crankshaft gear (Fig. 44) with the
timing mark aligned with the timing
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FIG.
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SO-Crankshaft End Play

mark on the camshaft gear (Fig. 39).
8. Install the crankshaft front oil
sli nger, cylinder fro nt cover, crankshaft damper, fuel pump (on a 292
or 302 engine), generator, and drive
bells. Install the oil pan, oil pum p,
and oil pump inlet tube.
9. lnslall the engine in the chassis.
Install the radiator. F ill and bleed the
cooling system . Fill the crankcase
with the proper grade and quantity of
engine oi l. Start the engi ne and check
a nd adjust the ignition liming. Opera te the engine a t fast idle and check
for oil pressure and check all hose

1119.'

FIG. 62-Piston Pin Removal
bly. Remove the valve rocker arm
covers, the valve rocker arm shaft
assemblies, the valve push rods in
sequence, the exhaust manifolds, and
the cylinder heads. Remove the oil
pa n.
2. Before removing the pisto n assemblies, remove any ridge andlor
deposits from the upper end of the

connections and gaskets fo r leaks.

PISTON AND CONNECTING
ROD REMOVAL
T he pislOn and connecting rod assembly is shown in Fig. 61.
1. D rain the cooling system and
the crankcase. Remove the intake
manifold and carburetor as an assemPISTON AND RING ASSEMBLY
302, 332 HO V·S ENGINES
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FIG. 63-Connecting Rod and Piston AssemblyTypical
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FIG. 64-Ring Side Clearance-Typical

•

connecting rod wit h the oil squirt
hole in the connecting rod positioned
as shown in Fig. 63.
2. Insert new piston pin retainers
by spiraling them into the piston with

the fingers. Do not use pliers. Follow
the instructions contained on the pis-

FIG.

55-Piston Installation

cylinder bores. Move the piston to
the bottom of its travel and place a
cloth on the piston head to collect the
cuttings. Remove the cylinder ridge
with a ridge cutter. Follow the instructions furnished by the tool
manufacturer. Never cut Into the ring
travel area in excess of 1/32 inch
when removing ridges. After the ridge
has be<!n removed, remove the culler
fro m the cylinder bore, then turn the
cranks haft until the piston is at the
top of its stroke and carefully remove
the cloth with the cuttings.
3. Turn the crankshaft until the
connecting rod being removed is
down. Remove the connecting rod
cap. Push the connecting rod and
piston assembly out the top of the
cylinder with the handle end of a
hammer. Avoid damage to the crankshaft journal or the cylinder wall
when remOVing the piston and connecting rod.
4. If new piston rings are to be installed and the cylinder has not been
refinished, remove the glaze from the

cylinder wall by passing a fine grit
hone or glaze removal tool through
the bore a few ti mes. Do not hone
more than enough to rough up the
finish. Thoroughl y clean the cylinder
walls and block after the glaze is removed, then oil the cylinder walls.
S. Repeat this procedure on each
assembly.

PISTON AND CONNECTING
ROD DISASSEMBLY
Mark the pistons and pins to assure
assembly with the same connecting
rod and installation in the same cylinder from which they were removed.
Remove the piston rings. Remove the
piston pin retainers, then driVe the
pin out of the piston and rod (Fig.
62). Discard the retainers.
PISTON AND CONNECTING
ROD ASSEMBLY
1. Lubricate all parts with light
engine oil. Position the connecting
rod in the piston and push the pi n
into place. Assemble the piston and

to n ring package and install the piston
rings.
3. Check the ring side clearance of
the compression rings with a feeler
gauge inserted between the ring a nd
its lower land (Fig. 64). The gauge
should slide freely around the entire
ring circum ference without binding.
Any wear that occurs will form a step
at the inner portion of the lower land.
H the lower lands bave bigh steps, the
piston should he replaced.
4. Be sure the bearings and journals are clean. if it is necessary to
replace the connecting rod bearings,
replace them at this time following
the procedure under "Connecting
Rod Bearing Replacement," in Section 8.

PISTON AND CONNECTING
ROD INSTALLATION
Be sure to install the pistons in the
same cylinders from which they were
removed, or to which they were fiHed.
Each connecting rod aDd bearing cap
is numbered from I to 4 in the right
bank and from 5 to 8 in the left bank,
beginning at the front of (he engine.
The numbers on (he connecting rod
and hearing cap must be on the same

GROUP 1- ENGINES
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FIG. 66-Connecting Rod Side Clearance-Typical
side when Installed In the cylinder
bore. If a connecting rod is ever
transposed from one block or cylin.
der to another, new bearings should
be fitted and the connecting rod
should be numbered to correspond
with Ihe new cylinder number.
1. Oil the piston rings, pistons, and
cylinder walls with light engine oil.
2. Make sure the ring gaps are
properly spaced around the circumference of the piston. Install a piston
ring compressor on the piston and

Il

push the piston in with a hammer
handle until it is slightly below the
lOp of Ihe cylinder (Fig. 65). Be sure
to guide the connecting rods to avoid
damaging the crankshaft journals.
Install the piston w ith the indentation
in the piston head toward the fronl
of the engine. When installed, the
rod bearing lock slots In tbe connect·
ing rod should be toward the outside
of the engine.
3. Check the clearance of each.
bearing fo llowing the procedure un·

der "Connecting Rod Bearing Re·
placement" in Section 8. If the bear·
ing clearances are to specifications
apply a light coat o f engine oil to the
journals and bearings.
4. Turn the crankshaft throw to
the bottom o f its stroke, then push
the piston all the way down until the
rod bearing seats on the crankshaft
journal. Install the rod cap, then
tighten the nuts to 45-50 foot-pounds
torque.
O n a 302 or 332 engine, install
the pa l nuts and tighten them to 3-4
foot.pou nds torque.
S. After the piston and connecting
rod assem blies have been installed,
check the side clearance between the
con necting rods on each connecting
rod crankshaft journal (Fig. 66).
6. Install the oil pan. Install the
cylinder heads, exhaust manifolds,
the push rods, and the valve roc ker
arm shaft assemblies. Make a preliminary valve lash adj ustment. Install the intake manifold and carburetor as an assembly. Install the air
cleaner. Fill and bleed the cooling
system. Fill the crankcase with the
proper grade and quantity of engine
oi l.
7. Start the engine and operate it
for a minimum of 30 minutes at approximately 1200 rpm. With the engine temperature stabilized, check
the valve lash with the engine idling
and adjust it if necessary. Check for
oil and coolant leaks. Install the valve
rocker arm covers.

MAIN AND CONNECTING ROD BEARING REPLACEMENT

The mai n and connecting rod bearing inserts are selective fit and do
not require reami ng to size upon installation. 00 not file or lap bearing
caps or use shims to obtain the proper
bearing clearance.
Selective fit bearings are available
for service in standard sizes only.
Standard bearings are divided into
two sizes and are identified by a daub
of red or blue paint. Red marked
bearings increase the clearance; blue
marked bearings decrease the clearance. Undersize bearings, which. are
not selective fit, are available for use
on journals tbat have been refinished.
Normally, bearing journals wear
evenl y and are no t out-of·round .
However, if a beari ng is being filled
to an out-of-round journal, be sure to
fit the bearing to the ma:-;imum
diameter oC the journal. If the bearing
is fitted to th.e minimum diameter
with minimum clearance, interfer-

ence may result, causing an early
failure. It is not recommended that
bearings be fitted to a journal which
exceeds the maximum out-oC-round
speci fication. When replacing: stand·
ard bearings with new bearings, II Is
good practice 10 first try to obtain
the proper clearance with two blue
bearing halves.

Do not get di rt or other foreign
matter under the inserts. In time the
dirt may distort the bearing and
cause bearing failure.
MAIN BEARING
REPLACEMENT
The following procedure is for the
engine installed in tbe chassis. If the
CHECK WlOTH Of PlASTlGAGf

FIG.

67-lnstalling and Measuring PlastigageEngine on Work Stand
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8. Operate the engine at fast idle
and check for oi[ pressure and oil
leaks.

CONNECTING ROD BEARING
REPLACEMENT

INSTAlliNG P!o,tigage

FIG.

1 5.58_8

68-lnstalling and Measuring PlastigogeEngine in Chassis

engine is on a work stand, omit step
I and follow steps 2-5. In step 4, if
the engine is on a work stand it is not
necessary to support the crankshaft
because the engine wi ll be inverted.
Also in step 4 place the Plastigage on
the crankshaft journal (Fig. 67) instead of on the bearing su rface if the
engine is on a work stand.
1. Drain the crankcase. Remove

the oil level dipstick, the oi l pan, the
oil pump and pick-up tube assembly.
and the intermediate drive shaft.

2. Replace onc bearing at a time,
the other bearings securely
fastened. Remove the main bearing
cap 10 which new bearings are to be
installed. Insert the upper bearing removal tool (tool 633 1) in the oil hole
in the crankshaft. Rotate the crankshaft in the direction of engine rotation to force the bearing out of the
block.
h~aving

3. To install the upper main bearing, place the plain end of the bearing
over the shaft on the locking tang
side of the block. Using tool 6331.
rotate the crankshaft in the opposite
direction of engine rotation until the
bearing seats itself. Remove the tool.
Replace the cap bearing. Clean the
crankshaft journal and bearings.
4. Support Ihe crankshaft so its
weight will nOI compress the Plasti:age and provide an erroneous read.ng. Position a small jack so it will
bear against the counterweight adjoining the bearing which is being
checked. Place a piece of Plastigage

on the bearing surface the full width
of the bearing cap and about !4 inch
off center (Fig. 68). Insta ll the cap
and tighten the bolts to specifications.
Do not tum the crdnkshaft while the
P lastigage is in place. Remove the
cap, then using the Plasligage scale,
check the width of Ihe Plasligage at
the widest point in order to get minimum clearance. Check Ihe Plasligage
at the narrowest point in order 10 get
the maximum clearance. The diffe rence between the two readings is Ihe
taper.
If the clearance is less than the
specified limits, try two red bearing
halves or a combination o f red and
blue dependi ng upon the condition.
If the standard bearings do not bring
the clearance within the desired limits, refinish the crankshaft journal.
then install undersize bearings.
S. After the bearing has been
checked and found to be satisfactory.
apply a light coat of engine oi l to the
journal and bearings, then install the
bearing cap. Tighten the cap bolts to
specifications.
6. If the rear main bearing is replaced, replace the retainer seal (292
engine) or lower seal in the cap (302
or 332 engine) and the side seals.
The upper oil seal (in the block) cannot he replaced with the crankshaft
installed.
7. Install the intermediate drive
shaft , oil pump, and inlet tube and
SCFeen assembly. Install the oil pan.
Fi ll the crankcase.

L Drain the crankcase. Remove
the oi l level dip Slick, the oil pan, the
oi l pump and pick-up tube assembly.
and the intermediate drive shaft. Remove the cap from the connecting
rod to which new bearings are to be
installed and remove the bearing insert . Push the piston up in the cylinder, then remove the bearing insert
from the connecti ng rod. Clean the
crankshaft journals, the cap, and the
upper half of Ihe bearing bore.
2. Install the new bearings in the
connecting rod a nd cap. Pull the connecting rod assembly dow n finn[y on
the crankshaft journal. Place a piece
of P[astigage o n the lower bearing
su rface, the full width of the cap and
about !4 inch off center. Install the
cap and tighten the connecting rod
nuts to 45-50 foot-pounds to rque. Do
not turn the crankshaft while the
P)astigage is in place.
3, Remove the cap, then using the
Plastigage scale check the width of
the Plastigage at the widest point in
order 10 get the minimum clearance.
Check the Plastigage at the narrowest point in order 10 gel the maximum
clearance. The difference belween the
two readings is the taper.

If the clearance is less than the
specified limits, try two red bearing
halves or a combination of red and
blue depending upon the condition.
If the standard bearings do not bri ng
the clearance within the desired limits, refinish the crankshaft journal,
then install undersize bearings.
After the bearing clearance has
been checked and found to be satisfactory, apply a light coat of engine
oil 10 the journal and bearings, then
install the connecting rod cap. Tighten the nuts to 45-50 foot-pounds
torque.
4_ Repeat the procedure for the
remaining connecting rods that require new beari ngs.
S. After all the bearin gs Ihal
required replacement have been replaced, inslall the intermediate drive
shaft. oil pump. and inlet tube and
screen assembly. Install the oi l pan.
Fill Ihe crankcase .
6. Operate Ihe engine at fast id le
and check for oil pressure and oil
leaks.
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OIL PAN, OIL PUMP, AND OIL FILTER

OIL PAN
.fMOVAl

1. Drain the oi l from the crankcase. Remove the oil level dip slick.
On a 302 or 332 engine, remove
Ihe oi l level dip stick lube.
On a fruck with an automatic

transmission, remove Ih.c converter
housing dust cover.

On a C-series truck, crank the
engine un til No.1 piston is on T.O.C.
2. Disconnect Ihe oil pump inlet
lube at the oil pump. Remove the
"0" ring sea l from the pump end of
the lube. Remove the olt pan retaining screws and nuts, then remove the
oil pan.
3. Remove the nut securing the
inlet tube to the oil pan, then remove
tbe oil pump screen and tube assembly
from the oil pan.
INSTALLATION

1. Make sure the gasket surfaces
of the oil pan and block are clean
and free from burrs.
2. Fasten the oil pump screen 10
the cover and tube assembly with the
screen retainer. In sert the tube
through the hole in the side of the
oil pan from the inside of the pan.
Coat the inlet tube to the oil pan nul
with oil resistant sealer, then install
a new washer and the nut. 00 not
tighten the nut at this time.
3. Coat the cylinder block oil pan
gasket surface with oil resistant sealer.
Position a new gasket on the oil pan,
hold the pan in place against the
block, and install two of the retaining
screws on each side of the pan. Install
the remaining screws, and tighten
them from the center outward, to
12- 15 foot-poundS torque.
On a truck with automatic transmission, install the converter housing
dust cover.
On a 302 or 332 engi ne, install
the oil level dip stick tube and secure
the retaining tab to the exhaust manifold.
4. Install a new "0 " ring seal on
the pump end of the tube, then install the tube and seal in the pump.
Be careful not to damage the ''0'' ring
seal. T ighten the jam nut at the oil
pump to 10-12 foot-pounds torque
and the nut at the oil pan to 28-32
foot-pounds torque. Do not o'ertighten the Inlet tube nuts. Install the
o il level dip stick. Fill the crankcase
with the proper amount and grade of
lubricant.

OIL PUMP
The oil pump is shown in Fig. 69.
REMOVAL

1. Disconnect the oil inlet tube at
the pump and remove the "0" ring
seal. Loosen the tube at the pan.
2. Remove the oil pump to block
retaining screws, then remove the
pump, intermediate shaft, and gasket.
DI$A5$EMBL Y

1. Remove the cover reta lOln g
screws, then remove the cover and
"0" ring seal. Remove the inner rotor
and Shaft, and the outer race.
2. Remove the oil pressure relief
valve chamber plug, gasket, spring,
and plunger.
ASSEMBLY

1. Oil all parts thoroughly.
2. Install the oil pressure relie£

valve plunger, spring, gasket, and
plug. Install the outer race, and the
inner rotor and shaft assembly. The
inner rotor and shaft, and the outer
race are serviced as an assembly. One
part should DOt be replaced without
replacing the other.
3. Install the "0" ring seal in the
groove on the pump body, and install
the cover. Tighten the cover retaining
screws to 12-15 foot-pounds torque.

800> ."EMal Y

INSTALLAfiON

1. Install a new " 0 " ring seal on
the pump end of the tube, then install
the tube and seal in the pump. Be
careful not to damage the "()" ring
seal.
2. Insert the intermediate shaft
into the oi l pump.
3. Positio n a new gasket on the
pump housing and install the pump
and shaft as an assembly. Do 001
attempl to force tbe pump inlo posl.
tlon if It will oot seal readily. The
Intermediate shaft hex. may be misaligned with the distributor shaft. To
align, rotate the intennediale shaft
ioto a new positloo. Tighten the pump
retaining screws to 12-15 foot-pounds
torque.
4. Tighten the jam nut at the pump
to 10-12 foot.pounds torque and the
nut at the oil pan to 28-32 footpounds torque. Do not overtighten
the inlet tube nuts.

OIL flL Tf.R REPLACEMENT
The oil filter assembly is shown in
Fig. 70.
I . Place a dri p pan under the filte r.
Loose n the filter center bolt, then
remove the fi lter assembly and gasket.
2. Remove the filter e le men t,
neoprene gasket, spring, and seat.
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Remove the center bolt from the container and the fiber gasket from the
bolt. Discard Ihe filter element and
all gaskets. Wash aU parts in solvent.
Make sure all the openings in the
center bo[t are clean.
3. Install a new fiber gasket on the
center bolt, th e n pl ace the bolt
through the filter container. Install
the spri ng and spring seat assembly
on the bolt, making sure the seat tangs
are engaged in the spring. Install a
new neoprene gasket and a new filter
clement over the center boll.
4. Check to see if the two elongated holes in the oil filter anti-drain
back diaphragm are in the up position
(Fig. 7 1). C lean the cylinder block
filter recess, then install a new gasket.
Place the filter assembly in position,
and thread the center bolt into the
adapter finger tight. Rotate the filter
Slightly, in each direction, to m ake
sure the gasket is seated evenly.
Tighten the center bolt to 20-25 footpounds torque. Do not overtighten
the center bolt.

1084-A

FIG.

a::l

71-Anti-Drain Back Diaphragm Position

S. Refill the crankcase with o il if
necessary, then operate the engine at
fast idle, and check for leaks. If oil
leaks are evident, perform the necessary re pairs to correct the leakage.

EXHAUST SYSTEM

INLET PIPE AND MUFFLER
REPLACEMENT -CONVEN·
TlONAL·TYPE EXHAUST
MANIFOLDS
The muffler and inlet pipe assembly
is used in production onl y. A separate muffler and inlet pipe are used
for service replacement.

1. Loosen a ll the outl e t pipe
clamps, then slide the outlet pipe to
the rear. Remove the inlet pipe to
'Tlanifold retaining nuts, then pulilhe
n.let pipe and muffier assembly away
from the manifold. Remo ve the gasket.
2. Position a new service inlet pipe

on the exhaust manifold using a new
gasket. Install the retaining nuts, then
tighten the nuts to 23-28 foo t-pounds
torque. Place the muffier clamp on
the inlet pipe, then position the muffler clamp on the inlet pipe. Install
and tighten the clamp. Slide the outlet
pipe into the mumer, and tighten the
outlet pipe clamps.

INLET PIPE REPLACEMENTRAM'S HORN·TYPE EXHAUST
MANIFOLDS
The left inlet pipe is serviced as a
separate part. When service is required on the right pipe fo r the first
time, the muffler must also be reo

placed. The factory installation of the
right inlet pipe and muffler is a one
piece assembly.
LEfT INLEJ PIPE

Loosen the V-bolt clamp that holds
the left and right inlet pipes together.
At the left exhaust manifold flange.
disconnect the inlet pipe from the
flan ge, then re move the inlet pipe and
gasket.
Position one end of the left inlet
pipe in the right inlet pipe. and connect the pipe to the exhaust manifold
fiange. Tighten the flange nuts to 2328 foo t-pounds torque. Tighten the
V-bolt clamp.

1-72
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The procedure for the replacement
of the right inlet pipe only, where the
muffler has already been replaced, is
as follows :
Loosen the V·bolt clamp that holds
the left and right inlet pipes together.
Loosen the muffler and outlet pipe
clamps and support bracket. Slide the
muffler and outlet pipe away from the
inlet pipe. Disconnect the inlet pipe
from the exhaust manifold flange,
then remove the in let pipe and gasket.
Position one end of the inlet pipe
over the opeD end of the left inlet
pipe. Attach the inlet pipe flange and
a new gasket to the exhaust manifold
flange. Tighten the man ifold flange

GROUP 1- ENGINES
bolts finger tight. Slide the mumer and
outlet pipe forward and over the open
end of the inlet pipe. Tighlen the exhaust manifold flange nuls to 23·28
fOOl-pounds torque. Tighten the U·
bolt clamp, then tighten the muffler
and outlet pipe clamps and supports.

fler off the outlet p ipe.
Install the clamps on the inlet pip
and position a new service muffler 0
the inlet pipe. Position the outlet pi~
on tbe muffler. Tighten tbe inlet and
outlet pipe to muffler clamps. Tighten
the outlet pipe support clamps.

MUFflER REPLACEMENTRAM'S HORN-TYPE EXHAUST
MANIFOLDS
Loosen the muffler pipe clamp, and
slide the clamp away from the muf·
fler. Cut the muffler inlet pipe with a
hacksaw. Make the cut as close to the
muffler as possible. Loosen all outlet
pipe support clamps, tben slide the
outlet pipe to the rear. Pull the muf·

OUTLn PIPE REPLACEMENT
Loosen the outlet pipe clamp at the
muffler. Remove the outlet pipe support clamps, then pull the outlet pipe
off tbe muffler.
Position the muffler clamp on the
new outlet pipe, then slide the pipe on
the muffler. Install, but do not tighten,
the support clamps. Tighten the out·
let pipe to muffler clamp, then lighten
the support clamps.
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Mechanical

Centrifugal
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Mechanical
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·R.P.O.
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wise noted. Cleaning, inspection, repair, and overhaul procedUres are
coverecl in Part 1-1 .

The intake manifold is water heated
to assist in vaporizing the incoming
fuel cbarge. It bas two separate coolant passages, two thermostalS, an air
vent valve, and a coolant by-pass
passage. T he intake manifold has one
fuel inlet into each cylinder head.
The right barrels of the carburetor
feed Nos. 1,2, 3, and 4 cylinders and
the left barrels feed Nos. 5,6, " and
8 cylinders.

""-
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engines.
The procedures are lor the engine
installed in the chassis unless other-

MANIFOLDS

Patent
Plate
Engine
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10 Exhaust System ........... 1-100

All SO V-8 engines (Figs. 1 and 2)
have the same basic design. The differences between the engine models
and their application are listed in
Table 1.

TABLE
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DESCRIPTION

The fuel induction system is shown
in Fig. 3.
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FIG. 2-Super Duty v-a Engine-Sectional View
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FIG.

3-Fuellndudion System
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FIG.

4-Valve Port Arrangement

FIG.

5-Cylinder Block

1667.A

FIG_

6-Pl.lo"

CYLINDER HEADS

The cylinder head assemblies CORtain the fuel intake passages, the
valves, and the valve rocker arm
shaft assemblies. Valve guides are an
integral part of the head. The intake
and exhaust valve seats are the inserttype. Both the intake and exhaust
valves are the rOlating-type which rolate each time the valve opens and
closes. Lubrication of the valve sIems
is controlled by umbrella-type valve
stem seals which fit over the top of
the valve siems. Valve springs have
equal coil spacing which provides
more positive action at high rpm.
A lock nut is used on the valve lash
adjusting screw for positive locking.
The valve ports (Fig. 4) arc water
jacketed and are arranged so that no
two exhaust valves are adjacent.
The cylinder head bolts are spaced

equally around each cylinder. Five of
the ten cylinder head bolts also serve
as pedestals for the valve rocker arm
shaft. The other five bolts are located
on the outside edge of the cylinder
head.
The spark plugs are located above
the exhaust manifolds for greater ac·
cessibility. The spark plug bosses are
water jacketed.
CYLINDER BLOCK
The oil pump is mounted inside
the oil pan at the front. The dis·
tributor is located at the front of
the engine and drives the oil pump
through an intermediate drive shaft.
An internal oil cooler is located at
the front on the right side of the block
and the air brake compressor is
mounted on the left side of the block.
The combustion chambers are located in the cylinder block (Fig. 5).

This reduces the intense combustion
temperatures in the head area and
permits the entire face of the cylinder
head to be flat~machined for positive
mating of the head to the block. The
combustion chambers are formed by
casting the top of each cylinder
bank on a 13 0 angle with the piston.
The camshaft is supported by five
insert~type main bearings pressed into
the block. It is driven by a gear in
mesh with a gear on the crankshaft.
Camshaft end play is controlled by
a thrust plate bolted to the front of
the block. The distributor is driven
by a gear at the front of the camshaft
and the mechanical governor is driven
by a gear at the rear of the camshaft.
The tappets are the solid steel-type
and the push rods are tubular slee!.
The forged-steel crankshaft is supported by five insert-type main bearings. Crankshaft end thrust is con·
trolled by the Hanges of the NO.3
main bearing. Oil stingers are pro·
vided to prevent leakage by directing
the oil away from the front and rear
oil seals.
The aluminum alloy, four~ring pis.
tons (Fig. 6) are of the autothermic
design. Autothermic design means
that steel struts are placed at the
piston pin bosses to provide controlled
piston expansion. This allows closer
initial piston fits without binding or
excessive friction.
A step is cast on the top surface
of the piston which slants upward
then tapers down to the edge. As II
piston reaches the top of the con.
pression stroke, the step drives into
the narrowing wedge of the combustion chambers. The forced pressure
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System

jets the Cuel-air mixture ac ross the
spark plug electrode for better combustion.
The piston has three compression
rings. The top ring is chromium plated
and the second and third rings are
oxide coaled. The top ring groove has
an integrally-casl iron insert which
encloses the groove on all three sides.
, steel spring expander is combined
ilh the oil control ring for positive
l.Ji l control. The oil control ring is
chromium plated. Slot open ings in
the oil ring groove allow trapped oil
to return rapidly to the crankcase.

LUBRICATION SYSnM
Oil from the oil pan sump, located
in the front of the oil pan, is forced
through the pressure lubrication syste m (Fig. 7) by a rotor-type oil
pump. The oil pump, mounted in the
front of the crankcase, is driven by
the distributor through an intermediate drive shaft. A spri ng loaded relief
valve in the pump limits the maximum pressure of the system. Oil
relieved by the valve is directed back
to the intake side of the pump.
All the oil discharged by the pump

passes through a full flow-type filter
before it enters the engine. The filter
is mo unted in a vertical position at
the lower right front of the engine.
A built in by-pass provides oil to the
engine in case the filter element becomes clogged. The by-pass is located
in the hollow center bolt and consists
of a spring loaded valve. When the
element is clean and oil will flow
through it, the pressure differe nce between the inner and outer faces of the
valve is not gTeat enough to overcome
the spring pressure behind the valve.
Therefore, no oil flows th rough the
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FIG.

FIG. 8-Crankcase Ventilation
by-pass. When the clement is dirty
and will not permit a sufficient How
of oil, the pressure acting on the inner
face of the valve drops. If tbe pressure difference between the valve
faces is great enough to overcome
spring pressure, the valve will open.
Oil then by-passes the element, maintaining an emergency supply of oil
to the engine.
The oil from the filter flows through
a passage in the block to the oil cooler
located in the water passage al the
front of the block adjacent to the No.
t cylinder. A spring loaded relief
valve in the oil cooler cover opens at
approximately 15 psi pressure differential. In the event of any obstruclion andl or malfunction of the oil
cooler, the engine oil will by-pass the
oil cooler, maintaining adequate engine lubrication.
From the oil cooler, the oil flows
into the main oil gallery located in the
center of the valve chamber Hoor.
The oil gallery supplies oil to each
camshaft bearing through drilled passages in the block. Passages are drilled
fro m each camshaft bearing to each
main bearing. Number I camshaft
bearing feeds No. I main bearing.
and No. 2 camsha h bearing feeds
No. 2 main bearing, etc. The oil then
flows through notches o r grooves in
the main bearings to lubricate the
crankshaft journals.
The crankshaft is drilled from the
main bcarings to the connecting rod
bearings. The oil flow is as follows:

Main Bearing

9 -Wate r Pump

Conneeting
Rod Bearing
No . I
Nos. 2 and 5
Nos. 3 and 6
Nos. 4 and 7
No.8

No. I
Serves
No.2
Serves
No.3
Serves
No.4
Serves
No.5
Serves
A small groove is located in the
connecting rod at the mating face
where the cap contacts the connect.
ing rod. This groove is used as an oil
squirt hole for cylinder wall lubrication. Oil from the connecting rod
squirt hole lubricates the opposite
cylinder wall. For example, the No.
I connecting rod lubricates No. 5
cylinder wall, etc. As the cranks haft
turns, the hole in the connecting rod
bearing aligns with the hole in the
journal causing a direct squirt of oil
onto the cylinder wall .
A passage is drilled from the No. I
camshaft bearing to lubricate the air
brake compressor. Oil fro m the compressor is returned directl y to the oil
pan through a return hole in the side
of the block. The No. I camshaft
bearing also lubricates the timing
gears.
A passage is drilled from the No.
2 camshaft bearing web to the No.
2 valve rocker shaft support to lubricate the righ t valve rocker ar m shaft
assembly. The left valve rocker arm
shaft assembly is similarly lubricated
from the No.4 camshaft bearing web
and the No.4 rocker ar m shaft support. The o il enters the valve rocker
arms through the valve rocker ar m
shaft supports. The oil from the sup-

porlS flows through drilled holes in
eac h roc ker arm to lubricate each
rocke r ar m bushing and the valve and
ball joint ends of the rocker arm.
The excess oil spirals down the rotating push rods and assists in lubricating the tappets and push rods. A
bame located under the valve rocke r
shaft assembly shields the valve ste ms
from oil splash.
The governor, located at the rear
center section of the engine, is lubricated from the rear of the main oil
gaUery. The oil pressure sending unit
and the tachometer drive are attached 10 the governor.
The distri butor drive is lubricated
fro m a drilled passage from the No.1
camshaft bearing web.

CRANKCASE VENTILAnON
A crankcase ventilation tube is
located at the rear oC the engine. The
forward motion of the truck causes
a partial vacuum to be formed at the
tube. This vacuum action causes air
to be draw n through the engine from
the ventilation fi lter located on each
valve rocker arm cover (Fig. 8).
The filter contains a replaceable paper element which filters the incoming air.
COOLING SYSTEM
The cooling system has three stages
of operation. A thermostat is located
at the rear and at the front of tr
intake manifold. The rear thermost
(which opens first) allows coolan.
from the cylinder block to pass
th rough the intake manifold and into
the water pump for re-circulation.
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The front thermostat (which opens
last) allows the coolant to rc-circulatc
through the radiator. An air vent line
at the front of each cylinder head is
connected to the intake manifold .
This arrangement minimizes the possibility of hot spots due to air entrapment. An air vent valve is located
at the left front of the intake manifold to bleed the system when it is
being filled .
The water pump used (Fig. 9) is
a high capacity vortex double discharge-type.
Coolant circulation will be referred

EJ

to as stage 1, stage 2, and stage 3
(Fig. 10).
In stage 1, both thermostats arc
closed. The coolant flows from the
water pump into the front of each
cylinder head and into the front of
each side of the block, The coolant
circulates through the cylinder heads
and into the intake manifold through
a connecting passage at the rear of
the heads. From the intake manifold,
the coolant is returned to the water
pump for re-circulation via the coolant by-pass passage. With the rear
thermostat closed, the coolant in the
cylinder block can not flow into the

intake manifold and return to the
water pump for recirculation.
In stage 2, the rear Ihermosl
opens and the coolant in the cylindel
block is free to flow through the intake manifo ld and into the water
pump for fe-circulation.
tn stage 3, the front thermostat
opens and the coolant is allowed to
circulate through the radiator. Coolant flows from the radiator to the
water pump and is circulated through
the engine.
The entire s'ystem is pressurized to
7 psi by a pressure-type radiator cap.

ENGINE REMOVAL AND INSTALLATION

The procedures are separated according to truck body styles.

F· AND T·SERIE$
A typical engine installation is
shown in Fig. 11.
REMOVAL

1. Remove the hood and the cross
braces. Drain the cooling system and
the crankcase. Disconnect the battery
ground strap. Remove the carburetor
air cleaner.
2. Remove the fan, radiator, and
the fa n shroud.
On a truck with co nventi o n a l
brakes, disconnect the vacuum assist
brake line at the intake manifold.
On a truck with power steering,
disconnect the power steering return
line and the pump pressure line at
the bracket on the frame left side
member. Drain the oil into a suitable
container. Disconnect the power
steeri ng return line at the pump
reservoir and the pressure line at the
pump housing.
On a truck with an air compressor,
loosen the outlet line at the air compressor and allow the air to escape,
then discon nect the line. Disconnect
the air compressor governor line at
the air compressor.
3. Disconnect the heater hose at
the water pump and at the intake
manifold, the primary wire at the
coil, and the oil pressure and temperature sending unit wires at the
sending units. Remove the wiring
harness from the clip at the coil and
on the intake manifold, then position
the wiring harness on the dash panel.
Disconnect the choke cable at the
carbu retor and position it on the dash
panel. Disconnect the oil pressure
safety switch wires at the switch.

4. Disconnect the fuel filte r inlet
line at the flexible hose and remove
the retaining clamp at the intake
manifold. Disconnect the tachometer
drive cable at the governor. Remove
the accelerator retracting spring, and
remove the accelerator rod retaining
clip at the carburetor. Remove the
hand throttle cable from the carburetor and position it on the dash
panel. Disconnect the engine grou nd
strap at the dash panel.
5, Disconnect the wiring harness
at the alternator. Remove the oil filter. Remove the crankcase venti la-

tion tube. Disconnect the right and
left muffler inlet pipes at the exhaust
manifolds.
6. Place a jack under the front
bumper at the right side and raise the
right fron t of the truck. Remove the
starter shield and starter. then lower
the truck and remove the jack. Install the engi ne lifti ng eye bolts and
sling (Fig. 12).
7. Remove the engine front mount
to frame retaining boits, nuts, and
washers. Remove the flywheel housing dust cover. Position a jack under
the transmission and remove the fJ.y-

FIG. ll-Typical so v-a Engin e In stallationT-Series Truck
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FIG. l3-Engine

Work Stand

wheel to engine retaining bolts. Remove the engine from the chassis and
inslall il o n a work stand (Fig. 13),
INSTAtLATION

1. Install guide pins in the two
flywheel housing lower bolt holes in
the engine. Place new muffler inlet
pipe gaskets over the elthaust manifold studs. Attach the engine lifting
eye bolts and sling (Fig. 12) and rcmove the engine from the work
stand. Carefully lower the engine into

the chassis. Make sure the exhaust
manifolds are properly aligned with
the muffler inlet pipes and that the
:uirle pins in the engine block engage
.be boles in the flywheel housing.

2. Install two flywheel housing
bolts and remove the guide pins. Install the remaining bolts, then tighten

all the bolts to specifications. Re·
move the jack from the transmission.
Install the flywheel housing dust
cover. Install the engine front moun!
bolts, washers, and nuts, then tighten
them to specifications. Install the oil
filter. Connect the muffler inlet pipes.
3. Place a jack under the front
bumper at the right side and raise
the right front of the truck. Install
the starter sbield and starter, then
lower the truck and remove the jack.
Install the crankcase ventilation tube,
securing the upper bracket to the fly·
wheel housing and the lower bracket
(and frame to engine ground strap)
to the engine.
4. Remove the engine lifting eyes
and sling. Connect the ignition wires.
On a truck with conventional
brakes, connect the vacuum assist
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brake line at the intake manifold.
On a truck with an air compressor,
connect the governor line and the
outlet at the air compressor.
On a truck with power steering,
connect the power steering return line
to the pump reservoir and the pres·
sure line at the pump housing. Con·
nect the return line and pressure line
to the bracket on the frame left side
member.
5. Connect the engine ground
strap, hand throttle cable, accelerator
rod and retracting clip, and the accelerator return spring. Connect the fuel
inlet line and connect the retaining
clamp to the intake manifold. Position the wiring harness in the retaining clip at the left rear corner of the
intake manifold.
6. Connect the alternator wires,
the choke control cable, the tachometer drive cable, tbe oil pressure
and engine temperature sending unit
wires, and tbe oil pressure safety
switch wires. Connect the heater reo
turn hose to the water pump and the
heater inlet hose at the engine.
7. Position the fan shroud in the
engine compartment, then install the
radiator. Install the fan blade assem·
bly. then install the fan shroud. Connect the radiator inlet and outlet
hoses.
8. Connect the battery ground
strap. Fill and bleed the cooling system. Fill the crankcase with the
proper grade and quantity of engine
oil.
On a truck with power steering,
fiJi the power steering pump following the reco mmended procedure.
Run the engine at fast idle and
check all gaskets and hose connections for leaks. Install the air cleaner.
Install the cross braces and the hood.
C-SERIES
REMOVAL

I. Release the cab lock and tilt
the cab forward. Drain the cooling
system and the crankcase. Disconnect the banery ground cable at the
banery. Remove the carburetor air
cleaner.
2. Remove the oil level dip stick.
Disconnect the radiator supply tank
tube at the front thermostat housing.
Remove the radiator supply tank
bracket retaining bolts, nuts, and
lock washers. Di sco nnect the cab
latch anti·rattle springs, then remove
the bracket and tank assembly.
3. Disconnect the resistor wires at
the coil. Disconnect the oil pressure
and engine temperature wires at the
sending units. Disconnect the ehoke
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control cable at the carburetor. Disconnect the oi l pressu re safety switch
wires at the switch. Disconnect the
heater hoses at the engine and remove the hose retaining bracket fro m
the intake manifold. Remove the
healer return hose adapter from the
water pump. Disconnect the radiator
outlet hose at the water pump and
slide the hose downward. Disconnect
the wires at the alternator. Loosen
the alternator mounting bolls and the
adjusting arm bollS, then remove the
two drive bells. Remove the oil filter.
Remo ve the starter and starter shield
and the crankcase ventilation tu be.
4. Disconnect the hand tbronle
control cable and the accelerator
cable at the carburetor. Remove the
accelerator cable bracket and the accelerator return spring. Remove the
bracket that secures the choke and
throttle cables to the radiator bracket. Remove the accelerator cable retaining bracket from the radia to r
bracket and ai r defiector.
S. Disconnect the fuel line at the
flex line, then remove the line. Disconnect the tachometer drive cable
at the governor.
6. Remove the radiator inlet hose.
Remove the fan assembly retaining
bolts. Disconnect the radiator right
and left support straps at the frame
cross member and loosen the strap
bolts at the radiator, then move the
straps out of the way. Disconnect the
radiator from the frame side rail.
Remove the radiator drai n valve, the n
remove the radiator and fan assembly.
On a truck with conventional
brakes, disconnect the vacuum assist
brake line at the intake manifold.
On a truck with power steering,
disconnect the power steering return
line at Ihe pump reservoi r and the
pressure line at the pump housing.
Drain the oi l into a suitable container.
Loosen the pump assembly and remove the drive belt.
On a truck with a n air compressor,
loosen the outlet line at the air compressor and allow the air to escape,
then disconnect the line. Disconnect
the air compressor governor line at
the air compressor. l oosen the air
compressor id ler pulley and remove
the dri ve belt . Remove the air compressor pulley.

GROUP 1- ENGINES
7. Install the engine lifting eye
bolts and sling (Fig. 12). Disconnect
the muffler inlet pipes at the exhaust
manifold. Remove the oil pan. Position a floor jack under the transmission with no pressure applied. Remove the fl yw heel housing dust cover
and the fiywheel to engi ne bolts.
Disconnect the parking brake clevis
pin. Disconnect the engine front
mount at the frame cross member.
Raise the engine app roximately one
inch and support the transmission
with the jack. Remove the engine
from the chassis and install it on a
work stand (Fig. 13).
INSTALLATION
1. Install guide pins in the fl ywheel housing two lower bolt holes
in the engine block. Place a new gas·
ket over the exhaust manifold studs.
Attach the engine lifting eye bolts
and sling (Fig. 12) and remove the
engine from the wo rk stand. Carefull y lower the engine into the chassis. Make sure the exhaust manifolds
are properly aligned with the muffler
inlet pipes and the guide pins in the
engine block engage the holes in the
fiywheel housing.
2. Install two fiywheel housing to
engine bolts and remove the guide
pins. Install the rem aini ng bolts, then
tighten all the bolts to specificatio ns.
Install the engine front mount bolts,
washers, and nuts, then tighten them
to specifications. Re move the jack
from the transmission. Install the fi y.
wheel housing dUst cover and the
parking brake clevis pin . Install the
crankcase ventilation tu be and the
starter. (The engine ground strap is
retained by the starter mounting at
the sta rter shield bolt and one crankcase ventilation tube bolt is retained
by one o f the sta rter bolts). Install
the oil pan and the oil filter. Remove
the engine lift ing eye bolts and sling.
3. Connect the fuel line to the
fiex line.
On a truck with conventional
brakes, connect the vacuum assist
brake line at the intake manifold .
On a truck with an air compressor,
install the air compressor pulley and
the dri ve belt. Adjust the belt tension,
then tighten the idler pu lley. Connect
the ai r compressor governor line and
out let at the air compressor.

On a truck with power steering, install the dri ve belt. Adjust the bel'
tension, then tighten the pump assen
bly. Disconnect the power steedn&,
return line at the pump reservoir and
the pressure line at the pump housing,
and connect the lines at the bracket
on the frame left side member.
4. Install the alternator drive belts.
Adjust the tension of the bellS, then
tighten the alternator mounting boilS
and the adjusting arm bollS. Connect
the alternator wires. Connect the oil
pressure safety switch wires, the
choke control cable, and the o il pressure and engine temperature sending
unit wires.
S. Install the radiator and shroud
assembly in the chassis with the fan
positioned in the shroud. Install the
fan on the crankshaft damper. Connect the radiator outlet hose at the
water pump and the radiator inlet
hose at the intake manifold. Install
the radiator drain cock. Apply sealer
to the heater return hose adapter and
install the adapter in the water pump.
Connect the heater hose and install
the retaining bracket on the intake
manifold. Install the radiator suppl y
tank and bracket (with the coil). The
cab lock release spring bracket is
retained by the radiator supply tank
upper bolt. Connect the radiator supply tank tube to the front thermostat
housing. Con nect the cab latch antirallte springs. Connect the coil wires.
Install the oil level dip stick.
6. Ins tall the accelerator cable retaining bracket o n the radiator brack·
et and air deflector. Install the
bracket for the choke and throttle
cable and tachometer wire on the
radiato r bracket. Install the accelerator cable bracket and the accelerator
retracting spring. Connect the hand
throttle control cable and the accelerator cable at the carburetor. Con·
nect the tachometer drive cable.
7. Connect the battery ground
strap. Fill and bleed the cooling system. Fill the crankcase with proper
grade and quantity of engine oil.
On a truck with power steering,
fi ll the power steering pump follow·
ing the recommended procedure.
RUn the engine at fast idle a
check all gaskets and hose connections for leaks. Install tbe air cleaner.
lower and lock the cab.

PART 1-4 - SUPER DUTY V-8 ENGINES

Q

1-83

ENGINE SUPPORTS

JGINE FRONT SUPPORT

The engine front support is shown
in F ig. 14.
REMOVAL

Disconnect the alternator adjusting

BRACKET

arm at the engine front support insulator and remove the air compressor
idler pulley. Remove the fron t sup-

port in sul a tors to fron l support
bracket retaining nuts, lockwashers.
and bolts. Position a jack and wood
block under the oil pan and raise the
engine slightl y. Remove the uppe r and
lower insulators.

~fj"l

USED ON C· SEJlIES
TRUCKS, ONLY

INSTAUATION

Position the Upper and lower insulators on the front support bracket.
Install, but do not tighten, the front
support insulator re taining bolts, lockwasher, and nuts. Lower the engine
and remove the jack and wood block.
Tighten the retaining bolts to specifications. Connect the alternator adjusting arm and install the air compressor idler pulley. Adjust the drive
belts.
ENGINE REAR SUPPORTS
The engine rear support is shown
in Fig. 15 or 16. The procedures

1683_A

FIG. 14-Engine Front Support
given apply to either a right or left
installation.

INSTALlATION

Place the upper insulator (and shim
on C-series) in position. Lower the
rear of the engine and remove the
jack. Align the rear of the engine
with a drift pin and position the lower
insulator and spacer. Install the engine mounting bolt and nut and
tighten them to specifications. Install
the coller pin to the mountiog bolt.

REMOVAL

Remove the cotter pin from the
engine rear mount bolt, then remove
the mounting bolt, lower insulator,
and spacer. Position a jack under the
transmission and raise the rear of the
engine. Remove the upper insulator
(and shim on C-series).

-<:I

-~'''CKET
SP"CER -.........
----::::.
_ _ _ ''''EO INSULATOR

SPACER

_- 1 - -'

[J-SPACER

BRACKET

tOWER
INSULATOJI

FIG. 15-Engine Rear Support-F. and T-Series
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FIG. 16-Engine Rear Support-C-Series
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GROUP ,- ENGINES
MANIFOLDS, CYLINDER HEADS, AND VALVES

INTAKE MANIFOLD
The intake manifold assembly is
shown in Fig. 17.
REMOVAL

1. Drain the radiator. Disconnect
the radiator upper hose at tbe water

pump. Remove the air cleaner. Disconnect tbe spark plug wires at the
spark plugs and remove the wires
from the bracket on the valve rocker
arm covers. Disconnect the coil high
tension lead at the coil. Remove the
distributor cap and spark plug wire
assembly. Remove the cooling system by-pass lines.
2. Disconnect the heater bose at
the intake manifold and the radiator
inlet and outlet hoses. Remove the
coil bracket retaining bolts and washers and disconnect the wire at the
temperature sending unit, then posi.
tion the coil assembly and sending
unit wire out of the way. Disconnect
the choke control cable at the carburetor and the governor control rod
at the governor.
On a truck with conventional
brakes, disconnect the vacuum assist
brake line at the intake manifold.
3. Disconnect the accelerator rod
or cable at the accelerator assembly
and the hand throttle control cable
at the carburetor. Re move the accelerator retracting spring. Disconnect
the carburetor fuel inlet line and remove the retaining clamps from the
manifo ld. Slide the clamp on tbe intake manifold coolant outlet hose
toward the water pump. Disconnect
the tachometer cable at the governor
and position the cable out of the way.
Remove tbe intake manifold retain·

LOW TEMPERATURE

ing boits, then remove the intake
manifold asse mbly.
4. If it is necessary to remove the
thermostats, remove them at this time.
Remove the intake manifold coolant
outlet hose elbow and gasket fro m
the intake manifold and remove the
front thermostat. Remove the rear
thermostat housing cover and gasket,
then remove the rear thermostat.
INSTALJ..ATJON

1. Clean the intake manifold gasket surfaces (including the front
and rear thermostat housing gasket
surface if Ihe thermostats were reo
moved).
If the thermostats were removed,
position them in their respective
housing. Be sure the lower temperature thennostat Is installed in the rear
of the manifold and the higher temperature thermostat is installed in the
front of the manifold. Apply sealer
to the thermostat bousing gaskets
and position them on the intake mani·
fold . Install the intake man ifold cool·
ant outlet elbow and the rear thermo·
stat housi ng cover.
2. Apply sealer to the intake manifold gaskets and posit ion them on the
cylinder heads. Position the intake
manifold assembly on the cylinde r
heads. Install the intake manifold
bolts and lock washers, then tighten
the bolts to 2)-28 foot-pounds torque.
Connect the carburetor inlet line and
retaining clamps. Install the accelerator retracting spring. Connect the
hand throttle con trol cable, the accelerator rod, and the tachometer cable.
3. Connect the choke control
cable, the governor control rod, the

heater bose, and the radiato!" hos.
Install the coil and connect the temperature sending unit wire.
On a truck with conventional
brakes, connect the vacuum assist
brake line.
4. Install the cooling system bypass lines, and the distributor cap
and spark plug wire assembly. Connect the coil high tension lead and the
radiator upper hose. Fill and bleed
the cooling system. Operate the engine at fast idle and check for coolant
leaks. Install the air cleaner.
VAL VI PUSH ROD COVER
REMOVAL

Remove the intake manifold and
related pans. Scribe a line on the distributor housing and block to mark
the position of the distributor in the
block and scribe a line on the housing to mark the posit ion of the rotor.
Remove the distributor. Remove the
valve push rod cover retammg
screws, then remove the cover and
gasket.
INSTALLATION

1. Coat one side of the valve push
rod cover gasket with oil resistant
sealer, and lay the cemented side of
the gasket in place on the block. Position the cover, making sure that the
gasket seats evenly all around the
block. Install the retaining screws and
tighten them as shown in Fig. 18.
2. Install the distributor, using the
scribed lines as guides to properly
position the rotor and housing.
If the crankshaft was rotated, turn
the engine until the NO.1 piston is on
T.O.C. , then position the distributor
in the block with the rotor at the No.

COOLANT

ounEr
ELBOW

-FRONT-BOLTS NUMBERED 1 AND 2 TORQUE TO 10 FT. LBS.
BOLTS NUMBERED 3 THROUGH 12 TORQUE TO 5 FT. LBS.
1712_A

FIG. 17-lntake Manifold Assembly

FIG.

178

l8-Valve Pu sh Rod Cover Bolt Tightening
Proce dure
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FIG. 19-valve Pus h Rod Re moval

EXHAUST .......NIFOLD IOlts

FIG. 20-Cylind e r Head

Re moval o r In stallation

Because five cylinder head bolts
also serve as pedestals ror the valve
rocke r arm shaft assembly, each time
the valve rocker arm shaH assembly
is removed, the cylinder head gasket
must be replaced. Remove the valve
push rods in seque nce (Fig. 19).

FIG.

21-Cylinder Head Ho lding Fi xlur. s

1 fir ing position and t he breaker
points open. In~ l all the hold down
clamp.

3. Install the intake manifold and
relaled parts.

EXHAUST MANIFOLDS
The procedures apply to either a
right or left installation.
REMOV AL

1. Remove the exhaust manifold
upper retain ing bolts and tab washers.

2. Disconnect the muffler inlet
pipe from the exhaust manifold. Remove the exhaust manifo ld lower reo
taining bolts and tab washers and
re move the exhaust manifold and
gasket.
'TAU ATIO N

1. Coat the mating surfaces of the
exhaust manifold with a light film of
graphite grease. Position a new gasket

over the muHler inlet pipe studs.
2. Position the exhaust manifo ld
and gasket on the cylinder head aod
install the retaining bolts and ta b
washers. Tighten the re taining bolts
to 23-28 foot-pou nds to rque, working
from the center to Ihe ends. Lock
each bolt by bend ing a tab of the
washer over a flat o n the bolt. Con·
nect the muffle r inlet pipe and tighten
the nuts to 23·28 fool. pounds torque.
CYLINDER HEAD REMOVAL
1. Drain the cooling system. Remove the air cleaner, the intake manifo ld assembly. and the valve rocker
arm covers. D isconnect the mumer
inlet pipes at the ex:haust manifo lds.

2. Release tbe spring tension on
the valve rocker arms by loosening
the adj usting screws. Re move the
valve rocker arm shaft assembly re·
taining bolts, the n remove the assem·
bly and the oil baffle plate.

3. Install standard eye boils wilh

*' ·1 8 threads in the cylinder bead
and altach the engine lifting sling
(Fig. 20). Remove the remaini ng cyl·
inde r head bolts. Raise the cylinde r
head and carefull y re move it from
the engine.
4. Place the cylinder head on a
work bench and remove the ex:haust
manifold and heat deflector, then install the holding fixtures (Fig. 21).
VALVE ROCKER ARM
SHAFT DISASSEMBLY
1. Remove the colter pins from
each end of the valve rocke r arm
shaft, Ihen slide the roc ker ar ms,
springs, and the supports off the shaft.
Be sure 10 identify all parts.

2. IJ it is necessary to remove the
plugs from each end of the shaft,
drill or pierce one plug, then insert a
steel rod th rough the plug and knock
out thc plug on the opposite end.
Working from the open end, knock
out the remaining plug.
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the block to the other, provided the
coolant by-pass line pIate is installcrl
at the front of cach cylinder head.

VALVE ROCKER ARM
SHAFT ASSEMBLY
1. Oil all moving parts with engine
oil.
2. If the plugs were removed from
the ends of the shaft, use a blunt 1001
or large diameter pin punch and install a plug, cup side out, in each end
of the valve rocker arm shah.
3. Install a cotler key in one end
o f the shaft, then install the rocker
arms, supports, and springs in the
order shown in Fig. 23. Complete the
assembly by install ing a couer pin in
the end of the shaft.

FIG.

22-Valve Spring Retainer locks-Removal or
Installation

CYUNDER HEAD DISASSEMBLY
t. Remove the spark plugs. Clean
the deposits from the cylinder head.
Compress the valve springs (Fig. 22),
then remove the spring retainer Jocks,
and release the spring.

2. Remove the sleeve, spring retainer, spring assembly, stem seal, and
valve. Discard the valve stem seals.
Identify all valve parts.
3. The cylinder head assemblies
are interchangeable from one side of

CYLINDER HEAD ASSEMBLY
t. Install each valve (Fig. 24) in
the valve guide from which it was
removed or to which it was fitted . Install a new stem sea l on the valve.
Position the valve spring over the
valve, then install the spring retainer
and sleeve. Compress the spring and
install the retainer locks (Fig. 22).
2. Measure the assembled height
of the valve springs from the surface
of the cylinder head spring pad to
the underside of the spring retainer
with dividers (Fig. 25).
Check the dividers against a scale.
If the assembled height is greater than
14%. inches. install the necessary

_ - - - BOLT

ROCKER ARM

~J SUj"OR!
or"''"''wr[p~J

""NO

---,

-\ '~\

/

OIL PLUG

ROCKER SHAR
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FIG. 23-valve Rocker Arm Shaft Assembly
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VALVE

SPRING
RETAINER

FIG. 25-val ve Spring Assembl ed
FIG. 24-

Height

Valve Asse mbly

O.030-inch thick spacer(s) between
the cylinder head spring pad and tbe
valve spring to bring the assembled
height 10 the recommended dimen-

sion of

1 4~\H- l~%.4

inches. Do not

install spacers unless necessary. Use
of spacers in excess of recommendations will result in overstressing the
va1ve springs which will lead to excessive load loss and spring breakage.
Install the spark plugs.

CYLINDER HEAD
INSTAllATION
1. C lean the old gasket from the
cylinder head and block gasket surfaces . Remove the cylinder head
holding fbc:tures and install the gaskets and the exhaust manifolds and
the spark plugs. Install standard eye
bolts with %-18 threads in the cylinder head and attach the engine lift~
ing sling.

2. Do not use sealer on the cylinder head gasket. Guided by the
'vord "top" on the gasket, install the
asket over the cylinder head dowels.
3. Position the cylinder head on
the engine (Fig. 20), then install, but
do not tighten, the five outside bolts.

FIG.

26-Cvlinde r Head Bolt Tighte ning Se quence

Remove the lifting sling and eye boHs.
Install the push rods in their proper
sequence making sure the lower ends
are positioned in the tappet socket.
4. Position the oil baffle plate and
the valve rocker arm shaft assembly
on the cylinder head. Install, but do
not tighten, the re maining five cylinder head bolts.

s. The cylinder head bolt tightening procedure is performed in three
progressive steps. Tighten the bolts
to 110-120 foot-pounds torque in the
proper sequence (Fig. 26), then
lighten them to 120-130 fOOl-pounds
torque in the same sequence. Finally.
tigh ten the bolts to 130-\50 footpounds torque in the same sequence.
After the cyliDder head bolts have
beeD tightened to specifications. the
bolts should not be disturbed. Per-

form a preliminary valve lash adjustment.
6. Install the intake manifold and
related parts. Connect the muffler inlet pipes to the exhaust manifolds.
7. Fill and bleed the cooling system. Operate the engine until the
engine temperatures have stabilized,
then check the valve lash with the
engine idling and adjust it if neces~
sary. Check all hose connections and
gaskets for leaks.
8. Coat one side of the valve
rocker arm cover gaskets with oil
resistant sealer, and lay the cemented
side of the gaskets in place in the
covers. Install the covers, making sure
that the gaskets seat evenly all around
the head. Install the retaining screws
and tighten them to 4~5 foot-pounds
torque. Install the air cleaner.
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STEP 1- SfT NO. I PI STON ON T.D.C., AT END Of COMPRESSION
STRO KE_ ADJUST NO. I , .( & S EXHAUST AND NO. 1, 2
I
I

FIG. 2a-Valve
STEP 3-

NO. 2, 3'-'
;-;""-~-:::'
EXHAUST AND NO.3,
6 & 8 IN TAKE VALVES.
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FIG. 27 -Preliminary Valve lash Adjustment
VALVE LASH ADJUSTMENT
It is very important that the valve
lash be held as close as possible to
the correct specifications. If the lash
is set too close, the valves will open
too early and close too late resuhing
in rough engine idle. Burning and
warping of the valves will occur also,
because the valves cannot make firm
contact with the seats long enough to
cool properly. If the lash is excessive,
it will cause the valves to open too
late and close too early causing valve
bounce. In additio n, da mage 10 the

camshaft lobe is likely because the
tappet foo t will not follow the pattern
of the camshaft lobe causing a shock
contact between these two parts.
If the valve rocker arm shaft aS4
sembly has been removed and in4
stalled, it will be necessary to make a
preliminary (cold) valve lash adjusl4
ment before starting the engine. If
the adjustment is made fo r an engine

B

tu ne-up, follow the final adjustment
procedure.
The cylinders are numbered from
front to rear- right bank, 142 4344 ;
left bank, 5464748. The valves are
arranged from front to rear on both
banks, E4I4E4I· I4E4I·E.
PRELIMINARY ADJUSTMENT

The cold valve lash setting for the
intake valves is 0.020 inch and 0.022
inch for the exhaust valves. Use a
step"type fee ler gauge ("go" and " no
go") to adjust the valves.
t . Make th ree chalk marks on the
crankshaft damper (Fig. 27). Space
the marks approximately 90 ° apatt
so that with the timing mark, the
damper is divided into four equal
parts (90 0 represents v.. of the dis4
tance around the damper circumfcr4
ence) .
2. Rotate the crankshaft until No.
1 piston is near T.O.C. at the end of

Lash Adjustment
the compression stro ke, then adjust
the fo llowing valves:
No. I- Exhaust No. I - Intake
No.4- Exhaust NO.2- Intake
NO.5- Exhaust No.7- Intake
3. Rotate the crankshaft 180 0 , or
VI. turn (this puts No.4 piston on
T.O.C.) , then adjust the following
valves:
No.6- Exhaust No.4- Intake
No.8- Exhaust No.5-Intake
4. Rotate the crankshaft 270 0 , or
¥.! turn fro m 180 0 (this puts No.3
piston on T.O.C.), then adjust the
following valves:
No.2- Exhaust No. 3-Inlake
No.3- Exhaust NO. 6-Intake
NO.7-Exhaust No.8-Intake
fiNAL ADJUSTMENT

Before a final valve lash adjustment is made, operate the engine for
a minimum of 30 minutes at approximately 1200 rpm to stabilize engine
temperatures. With the engine id ling,
check the valve lash usi ng a steptype feele r gauge only ("go" and " no
go"). Adjust the intake and exhaust
valve lash (Fig. 28), to 0.0 20 inch.

CRANKSHAFT DAMPER, CYLINDER FRONT COVER, AND TIMING GEARS

CRANKSHAn DAMPER
IUMOYAl

1. Drain the cooling system. Re4
move the fan, shroud, and radiator.

Remove the alternator, air compressor, and power steering belts.
On a F4 or T-scries truck, lift tbe
front of tbe engine approximately

one inch with a Hoor jack to all
removal of the damper.
2. Remove the damper cap sere ..
and washer. Install the removal tool
and remove the damper (Fig. 29).
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FIG. 3D-Damper Installation
FIG. 29-Damper Removal

adjust the te nsion of the bells. Install
the fan, shroud, and radiator. Fill and
bleed the cooling system.
CYLINDER FRONT COVER
AND TIMING GEARS
REMOVAL

1. Drain the COOling system
the crankcase. Remove the
shroud, and radiator. Remove
alternator, power steering pump,

and
fan,
the
and

air compressor drive belts. Remove
the air compressor idler pulley and
disconnect the alternator adjusting
arm al the cylinder front cover. Remove the water pump assembly, the
crankshaft damper, the engine front
support bracket, and the oil level
dipstick.
2. Remove the screws faste ning
the cylinder front cover to the block
and oil pan, then remove the cylinder
front cover. Discard the cylinder
front cover gasket. Remove the oil
pan and discard the gasket.
3. Remove the crankshaft front oil
slinger. Align the timing marks on
the liming gears (Fig. 31) and re·
move the camshaft gear retaining
bolts, then re move the camshaft gear.

FIG.

3t-Timing Ge ar Alignment

INSTALlATION

1. Lubricate the crankshaft with a
bite lead and oil mixture and lubri·
Ite the oil seal rubbing surface with
grease. Align the damper keyway
with tbe key on the crankshaft, then
install the damper (Fig. 30).

On a F- or T-series truck, lower
the engine and remove tbe floor jack.
2. Install the damper washer and
cap screw, then tighten the screw to
130-145 foot-pounds torque.
3. Install the power steering, air
compressor, and alternator belts and

4. To remove the crankshaft gear,
install the tool shown in Fig. 32 and
pull the gear off the shaft.
OIL $EAL REPLACEMENT

It is good practice to replace the
oil seal each time the cylinder front
cover is removed.

1. Drive out the old seal with a pin
punch, then clean out the recess in
the cover.

GROUP 1- ENGINES
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FIG.

32-crankshaft Gear Removal

2. Coat a new seal with grease,
then install the seal (Fig. 33), Drive
the seal in until it is fully sealed in
the reccss. Check the seal after installation to be sure the spring is properly
positioned in the seal.
INSTALLAnON

1. loslaU the crankshaft gear (Fig.
34) and the camshaft gear with the
timing marks aligned (Fig. 31), then
install the camshaft gear rctaining
bolts. The boles are unequall y spaced.
Tighten the bolts 10 12- 15 footpounds torque. Install the crankshaft
front oil slinger.

FIG. 33-oil

2. Clean the cylinder fro nt cover,
water pump, oil pan, and the cylinder
block gasket surfaces. Coat the gasket surface of the cylinder front
cover and block and the cover bolt
threads with sealer. Position a new
cylinder [ront cover gasket on the
block. Install the cylinder front cover.
3. Install the cylinder front cover
retaining bolls and tighten them to
23-28 foot-pounds tOrque.
4. Apply sealer to the oil pan gasket surface and position a new gasket
on the oil pan, then install the oil pan.

FIG.
FIG.

34-Crankshaft Gear Installation

Seal Installation

s. Install the engine fron t support
bracket, and the crankshaft damper.
Apply scaler to the water pump gasket and position it on the block, then
install the water pump assembly. Install the air compressor idler pulley
and the alternator adjusting arm on
the cylinder front cover. Install and
adjust the drive belts. Install the oil
level dipstick. Install the fan, shroud,
and radiator.
6 . F ill and bleed the cooling system. FiJI the crankcase with the proper grade and quantity of engine oiL

3S-Camshaft and Related Parts

I'
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CAMS HAn, BEARINGS, AND TAPPETS

CAMSHAn
The camshaft and related parts are
shown in Fig. ]5.
aEM O VA L

1. Drain the cooling system and
the crankcase. Remove the air clean·
er. . Remove the fan, shroud, and
radiator. Remove the water pump,
intake manifold assembly. valve
rocker afm covers, valve rocker arm
shaft assemblies, the valve push rods
in seq uence, and the cylinder heads.
Remove the cylinder fronl cover, oil
level dipstick, and the oil pan. Remove the distributor, governor, and
the valve push rod cover.
2. Remove the valve lappets keeping them in order $0 Ihal they can be
replaced in their original position
(Fig. 36).
J. Remove the crankshaft (ront oil
slinger. Align the timing marks on the
camshaft and crankshaft liming gears
(Fig. 31).
4. Remove the camshaft thrust
plate retaining bolts, then remove the
camshaft gear, spacer, thrust plate,
and camshaft as an assembly (Fig.
37).

IN STALLAnON

I. Oil the camshaft and carefully
slide it through the bearings with the
gear, spacer and thrust plate attached
(Fig. 37). Be sure the camshaft is
installed so that the timing mark on
the camshaft gear is aligned with the
timing mark on the crankshaft gear
(Fig. 31). Install the thrust plate reo
taining boilS and tighten them 10
12·15 foot·pounds torque.
If a new camshaft is to be installed,
remove the gear, spacer, and thrust
plate from the old camshaft and in·
stall them on the new camshaft, then
install the camshaft.
2. Install the crankshaft front oil
slinger, the cylinder front cover,
crankshaft damper, the water pump,
the oil pan, and the oil level dipstick.
3. Install the valve tappets in
sequence. Install the valve tappet
chamber gasket and cover and the
governor. Rotate the engine until No.
I piston is on T.O.C. Position the
distributor in the block with the rotor
at the No. I firing position and the
breaker points open, and install the
hold down clamp.
4. Install the cylinder heads, the

FIG. 36-Tapp et Re mova l o r Installation

FIG.

push rods in sequence, and the valve
rocker arm shaft assemblies. Perform
a preliminary valve lash adjustment.
Install the intake manifold assembly
and related parts. Install the distribu.
tor cap and connect the spark plug
wires and the coil high tension lead.
S. Install the fan, shroud, and
rad iator. Fill and bleed the cooling
system. Fill the crankcase with the
proper grade and quantity of engine
oil. Start the engine. Adjust the igni.
tion timing. Check all hose connections and gaskets for leaks. Operate
the engine until the engine tempera·
tures have stabilized, then check and
adjust the valve lash. Install the valve
rocker arm covers and the air cleaner.

BEARING REPLACEMENT
It will be necessary to remove the
engine {rom the chassis to replace
ca mshaft bearings. Camshaft bear·
ings are available pre-finished to size
for standard and 0.015 inch undersize
journal diameters. The No. 1 camshaft bearing is not interchangeable
with the other bearings.
I. Remove the engine, then remove the camshaft, the ftywheel, and
the crankshaft. Push the pistons to
the top of the cylinders to move the
connecting rods out of the way.

37 - Cams haft Re moval or Installation
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NUMBERS 1, 3, 4, 5 BEARINGS
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FIG. 39-Camshaft Rear Bearing Bore Plug
Installation

FIG. 3D-camshaft Bearing Replacem ent
2. Drill a Y.t -inch hole in the camshaft rear bearing bore plug and use
tool T -7600-E to remove the plug.
Remove the camshaft bearings (Fig.
38).
3. Position the new bearing at the
bearing bore, and press it in place
with the tool shown in Fig. 38. Align
the oil holes in the bearings with the
oil holes in the cylinder block when
the bearings are installed. Be sure
tbe camshaft front beariog is installed
0,037-0.043 inch below the front face

of the cylinder block.
4. Clean out the camshaft rear
bearing bore plug recess thoroughly.
Coat the fl ange of a new plug with
water resistant sealer and install it
with the flange fac ing in (Fig. 39).

III

Drive the plug in until it is flush or
slightly below the casting surface.
S. Install the camshaft, crankshaft.
fl ywheel. and related parts. Install the
engine in the chassis.

TAPPET REPLACEMENT
1. Drain the cooling system. Remove the intake manifold assembly,
the valve rocker arm covers, the
rocKer arm shaft assemblies, and the
cylinder heads. Scribe a line on the
distributor housi ng and block to mark
the posit ion of the distributor in the
block and scribe a line o n the housing
to mark the position of the rotor.
Remove the distributor, then remove
the valve push rod cover.
2. Oil the new tappets before in-

stallation. Remove and replace o ne
tappet at a time. If the tappets are
difficult to remove, use the tool shown
in Fig. 36.
3. Installihe valve push rod cover.
Install t h e dis t r ib u to r u sing the
scribed lines as guides. Install the cylinder heads, valve push rods in sequence, the valve rocker arm shaft
assemblies, and the intake manifold
assembly. Perform a preliminary
valve lash adjustment. Install the distributor cap and connect the spark
plug wires and the coil high tension
lead.
4. Fill and bleed the cooling system. Start the engine. Adjust the
ignition timing. C heck all hose connections and gaskets for leaks. Operate the engine until the engine tern·
peratures have stabilized, then check
and adjust the valve lash. Install the
valve rocker arm covers and the air
cleaner.

FLYWHEEL, CRANKSHAn, CONNECTING RODS, AND PISTONS

FLYWHEEL
The procedure (or replacing the
clutch pilot bushing is covered in
Part 3-1.
REMOVAL

Remove the transmission from the
flywheel housing (Group 3), then
remove the clutch from the flyw heel
(Group 3). After these components
are removed, remove the flyw heel retaining bolts and remove the flywheel
th rough the bottom of the housing.
INSTAllATION

Install the fl ywheel on the crankshaft flange, then tighten the retaining
bolts to 100- 110 foot-pounds torque.

Install the clutch and the transmission (Group 3). Install the flywheel
housing dust cover.

CRANKSHAn
The crankshaft and related parts
are shown in Fig. 40.
RlMOVAl

1. Drain the cooling system and
the crankcase. Remove the fan,
shroud, and radiator. Remove the engine fro m the chassis and install it
on a work stand .
2. Loosen the alternator adjusting
arm at the alternator and remove the
arm from the cylinder fro nt cover,

then remove the fan belt(s). Remove
the water pump and pulley as an assembly. Loosen the power steering
pump and remove the drive belt. Remove the air compressor idler pulley,
spacer, and drive belt. Remove the
crankshaft damper, engine front support, and damper key.
3. Invert the engine and remove
the o il pan, oil pump, screen, and
intermediate drive shaft. Remove the
cylinder front cover and crankshil"
front oil slinger. Mark the pres
plate cover and remove the clu.
then remove the flywheel.
4. Make sure all bearing caps
(main and connecting rod) are
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FIG. 41-s801 to Block Installation
marked SO they can be installed in
their original locations. Remove the
connecling rod bearing caps, then
carefully push the piston and rod
assemblies against the heads. Remove

the main bearing caps.
5, Carefully lift the crankshaft
and timing gear out of the cylinder
block so that the thrust bearing sur-

ces are not damaged. Handle the
ankshaft with eare to avoid possioJle £raelure or damage to the finished
surfaces. Remove the rea r journal oil
seal from the block and rcar main

1 S76_A

FIG. 42-Seol to a earing Cap Installation
bearing cap, and remove Ihe cap 10
block side seals.
6. If new main and / or connccting
rod bearings are to be installed, reo
move the main bearing inserts from
the block and bearing caps, and/ or
the connecting rod bearing inserts
from the connecting rods and caps.
Install new bearings following the
procedures in Section 8 " Main and
Connecting Rod Bearing Replace.
ment."

INSTAUATION

If a new crankshaft is to be in·
stalled, remove the timing gear and
key from the old shaft and install
them on the new shaft.
1. Be sure that all bearings, crankshaft journals, and the rear journal
oil seal grooves are clean. lnstall a
new rear journal o il seal in the block
(Fig. 41) :l nd rear main bearing cap
(Fig. 42). After installation, cut the
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FIG. 43-Thrust Bearing Alignment

ends of the seals leaving approximately 0.0 10 inch of the seal protruding fro m the block and beari ng cap.
2. Carefully lower the crankshaft
and timing gear into place. Be careful
Dot to damage the bearing surfaces.
3. Check the clearance of each
main bearing fo llowing the procedure
under " Main Bearing Replacement"
in Section 8. If the bearing clearances
are satisfactory, apply a light coat of
engine oil 10 the journals and bearings, then install all the bearing caps,
except the thrust bearing cap (No.3
bearing). Tighten the bearing cap
bolts to 150-164 fool-pounds to rque.
Dip the rear bearing cap side seals in
light engine oil, then immediately install them in the grooves. Do not use
sealer on the side seals, the seals are
designed to expand when dipped in
oil. Using sealer may retard this expansion. It may be necessary 10 lap
the seals into place for the last I/:z
inch of travel. Do not cut the seal
projecting ends. C heck the rear main
bearing cap side seals for leaks by
squining a few drops of oil inlo the
parling lines between the bearing cap
and the cylinde r block from the outside. Blow compressed air against the
seals from the inside of the block. If
air bubbles appear in the oil, it indicates possible oil leakage. The above
test should not be perfonned on newly installed seals until sufficient time
has been aUowed for the seals to expand into the seal grooves.

4. Install the Ihrust bearing cap
wit h the bolts finger tight, then pry
the crankshaft forwa rd against the
thrust surface of the upper half of the
bearing (Fig. 43). Hold the crankshaft fo rward and pry the Ihrust bearing cap to the rea r (Fig. 43). This
will align Ihe thrust surfaces of both
halves of the bearing. Relain the forward pressure o n Ihe crankshaft, and
tighten the cap bolts to 150- 164 foot-

FIG.

44-Crankshaft End Play

pounds torque (Fig. 43).
S. Force the crankshafc toward the
rear of Ihe engine. Instali a dial indicator so the contact point rests against
Ihe cranks haft flange and the indicalor axis is parallel to the crankshaft
axis (Fig. 44). Set the dial on zero,
then push the crankshaft for ward
and note the reading on the dial.
If the end play exceeds the wear
limit, replace the thrust bearing. If
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45-Pi slon, Conn ecting Rod, and Related Parts

the end play is less than the minimum
limit, inspect the thrust bearing faces
for scratches, bUrrs, nicks, or dirt. If
the thrust faces are not defective or
dirty, they probably were I10t aligned
properly, Install the thrust bearing
and align the faces following the recommended procedure (step 4), then
recheck the end play.
6. Check the clearances of each
connecting rod bearing fe llowing the
procedure under "Connecting Rod
Bearing Replacement" in Section 8.
If the bearing clearances are satisfactory, apply a light coat of engine oil
to the journals and bearings, then inslalllhe connecting rod caps. Tighten
all the nuts to 50-55 foo t-pounds
torque. Check the side clearance between the connecting rods on each
crankshaft journal following the procedure under "Piston and Connecting Rod Installation."
7. Be sure the liming marks are
aligned, then install the crankshaft
fron t oil slinger, cylinder front cover,
engine front support, and the crankshaft damper. Install the flywheel,
clutch discs, and pressure plate. Install the intermediate drive shaft, oil
pump, and screen assembly. Install
the oil pan. Install the water pump
and pulley. Install the air compressor
idler pulley, spacer, and drive belt.
Install and adjust the power steering
pump drive belt. Connect the alternator adjusting arm to the cylinder
front cover, install and adjust the fan
belt(s), then tighten all alternator
bolts.
8. Install the engine in the chassis.
Install the fa n, shroud, and radiator.
Fill and bleed the cooling system. Fill
the crankcase with the proper grade
and quantity of engine oil. Start the

engine and adjust the ignition timing. Operate the engine at fast idle
and check for oil pressure and check
all hose connections and gaskets for
leaks.
PISTON AND CONNECTING
ROD REMOVAL

The piston and connecting rod assembly is shown in Fig. 45.
1. Drain the cooliag system aad
the crankcase. Remove the air c1e an~
cr. Remove the valve rocker arm
covers, tbe valve rocker arm shaft
assemblies. and the valve pusb rods
in sequence. Remove the intake manifold assembly and the cylinder heads.
Remove the oil pan, oil pump and
pick-up tube, and tbe intermediate
drive shaft.
2. Before removing the piston assemblies, remove any ridge and /or
deposits from the upper end of the
cylinder bores witb tool 3036 o r its
equivalent. Move the piston to the

bottom of its travel and place a
cloth on the piston head to collect
the cUllings. Remove the cylinder
ridge following the instructions fu rnished by the tool manufacturer.
Never cut into the riog travel in excess of 1/32 incb wben removing
ridges. After the ridge has been removed, remove the cutter from the
cylinder bore, then turn the crankshaft until the piston is at the top
of its stroke and carefully remove
the cloth with the cuttings.
3. Turn the crankshaft until the
connecting rod being removed is
down. Remove the nuts from the connecting rod bolts, then pull the cap off
the rod. Push the connecting rod and
piston assembly out the top of the
cylinder with the handle end of a
hammer. Avoid damage to tbe crankshaft journal or the cylinder wall
when removing tbe piston aad rod,
4. If new piston rings are to be
installed and the cylinder has not

PISTON STEP TO IN SIDE
Of ENGINE "V"

1695_A

FIG. 46-Connecting Rod and Piston Assembly
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FIG. 47-Checking Ring Side Clearance
been refin ished, remove the glaze
from the cylinder wall by passing a
fine grit hone or glaze removal tool
through the bore a few times. Do not
hone morc than enough to rough up

the fini sh. Thoroughly clean the cylinder walls and block after the glaze
is removed, then oil the walls.
5. Repeat this procedure on each
assembly.
PISTON AND CONNECTING
ROD DISASSEMBLY

Mark the pistons and pins to assure
assembly with the same rod and inslallation in the same cylinder fro m
which they were removed . Remove
the piston rings. Remove the piston
pin retainers, then drive the pin out
of the piston and con necting rod .
D iscard the retainers.

should slide free ly around the entire
ring circumference without binding.
Any wear that occurs will form a
step at the inner portion of the lower
land. If the lower lands han high
steps, the piston should be replaced.
4. Be sure the bearings and journals arc clean. If it is necessary to
replace the connecting rod bearings,
replace them at this time foll owing
the procedure under "Connecting
Rod Bearing Replacement" in Section 8.
PISTON AND CONNECTING
ROD INSTALLATION
Be sure to install the pistons in the
same cylinders from which they were

removed, or to which they were fiHed.
Each connecting rod and bearing cap
is numbered from 1 to 4 in the right
bank and from 5 to 8 in the left bank,
beginning at the front of the engine.
The numbers on the connecting rod
and bearing cap must be on the same
side when installed in the cylinder
bore. If a connecting rod is ever
transposed from one block or cylin.
der to another, new beari ngs should
be fiHed and the connecting rod
should be numbered to cOlTespond
with the new cylinder number.
t. Oil the piston rings. pistons. and
cylinder walls with light engine oil.
2. Make sure the ring gaps are
properly spaced arou nd the circumference of the piston. Install a piston
ring compressor on the piston and
push the piston in with a hammer
handle un til il is slightly below the
to p o f the cyli nde r (Fig. 48). Be sure
to guide the connecting rods to avoid
da maging the crankshaft journals.
When installed, the bearing lock slots
in the connecting rod should be
toward the outside of the engine.
3. Check the clearance o[ each
bearing fo llowing the procedure un·
der "Connecting Rod Bearing Replacement" in Section 8. If the bearing clearances are to specifications,
apply a light coat of engine oil 10 the
journals and bearings.
4. T urn the crankshaft throw to
the bottom of its stroke, then push
the piston all the way down until the
connecting rod bearing seats on the
crankshaft journal. Install the connccting rod cap, then tighten the nuts
to 50-55 foot-pounds torque.

PISTON AND CONNECTING
ROD ASSEMBLY
1. l ub ricate all parts with light
engine oil. Position the connecti ng
rod in the piston and push the pin
into place. Assemble the piston and
connecti ng rod as shown in Fig. 48.
2. Insert new piston pin retainers
by spiraling them into the piston with
the fin gers. Do not use pliers. Follow
the instructions contained on the pisto n ri ng package and instalt the piston
rings.
3. Check the ri ng side clearance of
the compression rings wit h a feeler
gauge inserted between the ring and
its lower land (Fig. 47). The gauge

FIG. 48-Piston Installation
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5, After the piston and connectin g
rod assemblies have been installed,
check the side clearance between the
connecting rods on each crankshaft
journal (Fig. 49).

6. Install the intermediate drive

shaft, oil pump, and screen assembly.
Install the oil pan. Install the cylinder

heads, valve push rods in sequence,
the valve rocker arm shaft assem·

FIG. 49-conneding

Il

blies, and the intake manifold assembly. Perform a preliminary valve lasb
adjustment. Inslal1 the distributor cap
and connect the spark plugs and the
coil high tension lead. Fill and bleed
the cooling system. Fill the crankcase
with the proper grade and quantity of
engine oil.
7. Start the engine and operate it
until the engine temperatures have
stabilized, then check and adjust the
valve lash. Check for oil and coolant
leaks. Install the valve rocker arm
covers and the air cleaner.

Rod Side Clearance

MAIN AND CONNECTING ROD BEARING REPLACEMENT

The main and connecting rod bearing inserts are selective fit and do not
require reaming to size upon installation. Do not file or lap bearing caps
or use shims to obtain the proper
bearing clearance.
Selective fit bearings are available
fo r service in standard sizes only.
Standard bearings are divided into
two sizes and are identified by a daub
of red or blue paint. Red marked
bearings increase the clearance; blue
marked· bearings decrease the clear·
ance. Undersize bearings, which are
not selective fit , are available for use
on journals that have been refinished.
Normally, bearing journals wear
evenly and are not out-of-round.
However, if a beari ng is being fitted
to an out-of-round journal, be sure to
fit the bearing to the maximum diameter of Ihe journal. If the bearing
is fitted to the minimum diameter
with minimum clearance, interfer_
ence may result, causing an early
fail ure. It is not recommended that
bearings be fitted to a journal which
exceeds the maximum out-of-round
specification. When replacing standard bearings with new bearings, it is
good practice to first try to obtain
tbe proper clearance with two blue
bearing halves.
Do not get foreign matter under
the inserts. In time the fore ign matter

may distort the bearing and cause
bearing failure.

MAIN BEARING REPLACEMENT
The following procedure is for the
engine installed in the chassis with the
crankshaft not removed. If the engine
is on a work stand, omit step 1 and
follow steps 2-5 . In step 4, if the engine is on a work stand, it is not necessary to support the crankshaft because the engine will be inverted.
Also in step 4, place the Plastigage
on the crankshaft journal (Fig. 50)
instead of on the bearing surface if
the engine is on a work stand.
1. Drain the crankcase. Remove
the oil level dipstick, the oil pan, the
oil pump and pick-up tube assembly,
and the intermediate drive shaft.
2. Replace one bearing at a time,

leaving the other bearings securely
fastened. Remove the main bearing
cap to which new bearings are to be
installed. Insert the upper hearing removal 1001 (tool 633 1) in the oil
hole in the crankshaft. Rotate the
crankshaft in the direction of engine
rotation to force the bearing out of
the block.
3. To install the upper main bearing, place the plain end of tbe bearing
over the shaft on the locking lang
side of the block. Using tool 6331,
rotate the crankshaft in the opposite
direction of engine rotation until the
bearing seats itself. Remove the tool.
Replace the cap bearing. Clean the
crankshaft journal and bearings.
4. Support the crankshaft so its
weight will not compress the Plastigage and provide an erroneous readCHECK WIOTH OF PLASTIGAGE

FIG.

50-Installing ond Measuring PlastigageEngine on Work Stand
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move the cap from the connecting
rod to which new bearings are to bt"
installed and remove the bearing in
sert. Push the piston up in the cylin·
der, then remove the bearing insert
from the connecting rod. C lean the
crankshaft journals, the cap, and the
upper half of the bearing bore.

PLACE PI"JI;{/CJge FUll WIOTH Of
JOURNAL A80UT

v..
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Pla.ligase
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FIG.

51-Installing and Measuring P105ti90geEngine in Chassis

ing. Position a small jack so it will
bear against the counterweight adjoining the bearing which is being
checked. Place a piece of Plastigage
on the bearing surface the full width
of the bearing cap and about 1.4 inch
off center (Fig. 51). Install the cap
and lighten the bolts to t 50-164 footpounds torque. Do not tum the crankshafl while the Plastigage is in place.
Remove the cap, then using the Plasligage scale, check the width of the
Plasligage at the widest point in order
to get the minimum clearance. Check
the Plastigage at the narrowest point
in order to get the maximum clearance. The difference between the two
readings is the taper.
If the clearance is less than the
specified limits, try two red bearing
halves or a combination of red and
blue depending upon the condition.
If the standard bearings do not bring
the clearance within the desired lim·
its, refinish the crankshaft journal,
then install undersize bearings.

5. After the bearing has been
checked and found to be satisfactory,
apply a light coat of engine oil to the
journal and bearings, then install the
bearing cap. Tighten the cap bolts to
150· 164 foot-pounds torque.
6. If the rear main bearing is re·
placed, replace the lower oil seal (in
the cap) and the side seals. The upper
oil seal (in the block) can not be replaced with the crankshaft installed.
7. Install the intermediate drive
shaft, oil pump, and inlet tube and
screen assembly. Install tbe o il pan.
Fill the crankcase.
8. Operate the engine at fast idle
and check fo r oil pressure and oil
leaks.

CONNECTING ROD BEARING
REPLACEMENT
1. Drain the crankcase. Remove
the oil level dip stick, the oil pan, the
oil pump and pick-up tube assembly,
and the intermediate drive shaft. Re-

2. Install the new bearings in the
connecting rod and cap. Pull the connecting rod assembly down firmly on
the crankshaft journal. Place a piece
of Plastigage on the lower bearing
surface, the full width of the cap and
about 1,4 inch off center. Install the
cap and tighten the connecting rod
nuts to 50·55 foot·pounds torque.
Do not tum tbe crankshaft while the
Plastigage is in place.
3. Remove the cap, then using the
Plastigage scale check the width of
the Plastigage at the widest point in
order to get the minimum clearance.
Check the Plastigage at the narrowest
point in order to get the maximum
clearance. The difference between the
two readings is the taper.
If the clearance is less than the
specified limits, try two red bearing
halves or a combination of red and
blue depending u pon the condition.
If the standard bearings do not bring
the clearance within the desired limits, refinish the crankshaft journal,
then install undersize bearings.
After the bearing clearance has
been checked and found to be satis·
factory, apply a light coat of engine
oil to the journal and bearings, then
install the connecting rod cap. Tight.
en the nuts to 50-55 foot-pounds
torque.
4. Repeal the procedure for the
remaining connecting rods that require new bearings.
5. After all the bearings that re·
quired replacement have heen replaced, install the intermediate drive
shaft, oil pump, and inlet tu be and
screen assembly. Install the oil pan.
Fil! the crankcase.
6. Operate the engine at fast idle
and check for oil pressure and oil
leaks.

PART 1-4 - SUPER DUTY V-8 ENGINES

a

1-99

OIL PAN AND PUMP, OIL FILTER, AND OIL COOLER
rotate the intermedJate shaft lato •
new position. T ighten the oil pump
retaining screws to 12-15 footpounds torque.
2. Remove old gasket sealer from
the oil pan and block gasket surfaces.
Position a new gasket on the oil pan.
Hold the oi l pan in place against the
cylinder block and instalI two of the
retaining screws on each side of the
pan. Install the remaining screws and
tighten them fro m the center outward
to 12- 15 foot-pou nds torque.
3. Fill the crankcase and install
the oil level dip stick. Operate the
engine and check for oil leaks.

OIL PUMP ASSIMIL Y

OIL PAN AND PUMP

The oil pump assembly is shown in
F ig. 52.
1. Remove the old gasket from the
oil pump and pick-up lUbe mounting
pads. Clean and oi l all parts thoroughly. Install the oil pressure relief
valve plunger, spring, gasket, and
new cap.
2. Install the outer race, and the
inner roto r and shaft assembly. The
inner rotor and shaft, and the outer
race are serviced as an assem bly. One
part should not be replaced without
replacing the other. Install the cover
and tighten the cover retaining screws
to 10-13 foot-pounds torque. Install
the screen and retaining wire in the
pick-up tube. Position a new gasket
and the oil pick-up tube on the oil
pump and install the retaining bolts.

REMOVAL

Drain the oil from the crankcase
and remove the oil level dip stick.
Remove the oil pan retaining screws
and remove the oil pan and discard
the gasket.
If the oil pump is to be removed,
remove the oil pump and pick-up tube
retaining screws and remove the oil
pump and pick-up tube assembly.
Discard the oil pump gasket. Remove
the intermediate drive shaft from the
engine.
OIL PUMP DISASSEMILY

1. Remove the oil pick-up tube
and screen assembly from the oil
pump and discard the gasket. Remove
the oil screen retaining wire and remove the screen.
2. Remove the cover retaining

OIL FIL nR REPLACEMENT
The oil filter assembly is shown in
Fig. 54.
1. Place a drip pan under the filter. Remove the filter center bolt, then
remove the filter assembly and gasket.
2. Remove the fi lter elemenl, neoprene gasket, spri,ng and retainer.
Remove the center bolt from the container and the fiber gasket (rom the
bolt. D iscard the filte r element aDd
all gaskets. Wash all parts io solveot.
Make sure all tbe openings in the
center bolt are clean.

INSTALLATION

screws, then remove the cover. Remove the inner rotor and shaft as-sembly, then remove the outer race.

1. Insert the oil pump drive shaft
into the oil pump. Position a new
gasket on the pump housing and instalithe oil pump, shaft. and pick-up
tube as an assembly (Fig. 53). Do nol
attempl to force the pump into position if It will Dol seal readily. The
drive shafl hex may be misalIgoed
with the distributor shaft. To aUgn,

3. Insert a self threading sheet
metal screw of the proper diameter
into the oil pressure relief valve
chamber cap and pull the cap out of
the chamber. Remove the spring and
plunger.
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the center bolt into the adapter finger
tight. Rotate the filter assembly
slightly, in each direction. to make
sure the gasket is seated evenly.
Tighten the center bolt to 45·50 foot-

PLUG

o\

Oil COOLER

GASKET

GASKET

0/

NG
""

1

pounds torque. Do not overtightcn
the center bolt.
5. Refill tbe crankcase with oil as
necessary, then operate the engine at
ftst idle, and check for leaks. If oil
leaks are evident, perform the necessary repairs to correct the leakage.
OIL COOLER

0"

COOLER

REMOVAL

Drain the cooling system. Remove
the oil cooler retaining screws, then
remove the cover, gasket, oil cooler,
and gasket. Remove the relief valve
plug and gasket, then remove the
spring and plunger. The oil cooler
assembly is shown in Fig. 55.

COVER
GASKET

INSTAllATION
1699-A

FIG. 55-oil Cooler Assembly
3. Inslall a new fiber gasket on the
center bolt, then place the bolt
through the filter container. Install
the spring and relainer assembly on

stall a new neoprene gasket and a

new filter element over the center
bolt.

4. C lean the filter adapter recess,

the bolt, making sure the retainer

then install a new gasket. Place the

tangs are engaged in the spring. In-

filter assembly in position, and thread

iI:l

Install the relief valve plunger
(with the open chamber up), spring,
gasket, and plug in the cover. Place a
new oil cooler gasket with sealer on
both sides on the block. Position the
oil cooler in the block. Place a new
cover gasket on the cover with sealer
on both sides and install the cover,
then tighten the cover bolts to 12-15
foot-pounds torque. Fill and bleed
the cooling system.

EXHAUST SYSTEM

The following procedures apply to
either a right or left installation.
MUFFLER INLn PIPE
REPLACEMENT
1. Working from underneath the
truck, disconnect the muffler inlet
pipe from the exhaust manifold.
Loosen the inlet pipe to muffler clamp
retaining bolt. Remove the inlet pipe
from the muffler and exhaust manifold .
2. Clean all the old gasket material
from the exhaust manifold, then install a new gasket over the exhaust
manifold studs. Position the new inlet

pipe in the muffler and over the exhaust manifold studs. Install the retaining nuls and lockwasbers on the
exhaust manifolds and tighten the
nuts to 23-28 foot-pounds torque.
Tighten the inlet pipe to muffler
clamp.
MUFFLER REPLACEMENT
1. Loosen all muffler outlet pipe
clamps, then separate the muffler and
outlet pipe by sliding the outlet pipe
to the rear. Loosen the muffler inlet
pipe to muffler clamp, then separate
the muffler from the inlet pipe and
re move the muffler.

2. Position the new muffler on the
inlet pipe. Slide the outlet pipe forward on the muffler. Align the
muffler. Tighten the muffler inlet pipe
clamp and all the outlet pipe clamps.
OUTLn PIPE REPLACEMENT
1. Di sco nnect the ou tl et pipe
clamps and separate the outlet pipe
from the muffler by sliding the outlet
pipe to the rear. Remove the outlet
pipe.
2. Slide the clamps on the new
outlet pipe and slide the outlet pipe
on the muffler. Connect all the outlet
pipe clamps.
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SPECIFICATIONS
NOTE: AU specifications are given in inches unless otherwise noted.

GENERAL
INGINI MO DILS AND PISTO N DIS'LACIMINT (Cubic 'nch • • )

223 Six ........... ' . .. . . .. . .............. . .. .. 223
V-8 MD (Medium D uty) ... . . . .. . ......... ..... 292
H D (Heavy D uty) ....... . ..... 292, 302, and 332
SO (S uper Duty) .............. 401, 477, and 534
101. AND STiOKI

223 ... . . . .. . ................... . ...... 3.625 x 3.60
292 .. .. ..... . ... . . . . , ....... .• ... , . .. . . 3.75 x 3.30
302 . . .......•.. . . . .. . .. . .. • , .•. . . . .... 3.625 x 3.66
332 .. . ...... . ..• . . • .. • ...... ... . . . . .. . . 3.80 x 3.66
. . . . ..... .4. 125 x 3.75
401. . . ....... . . . . . .. .

477............... . ... ..•... .
. ...... 4.50 x 3.75
534 ............... .. ... . .... . • . . . . . .... 4.SO x 4.20
COMP.USION .ATIO
223 Six ........... . . ............... . ..... . .. 8.1 :1
292 H:D V-8 . . . ... . .......................... 7.6:1
292 MD V-8 ...... . .......................... 7.9:1
302,332 H D V-8; 40 1, 477, 534 SD V-8 ... . ..... 7.5: 1
COM' I.SSION ",,$SU.' 5.0 L.n l @ Cronkln" Sp•• d
223,292, and 302 ......................... 150 ± 10

ill..... .... . . .. . . l @ ± lO
± 20

40 1,477, a nd 534 ......................... ISO

TAXA.LI HOUIPOWII
223 ............... . ......•.. • ....•... . ...... 31.50
292 .. .. .............. _...•..•.... • .. • ....... 44.60
302 .. . .... . ............ • .• . . • . . .. •. . • . . ..... 42.05
332 ......... . . . .......... • . . • .. ••• . . • ...... .46.20
40 1 ........... . ........... . ................. 54.00
477 a nd 534 ........................ . .. . .. . .. 65.00
UAKI HO.SIPOWI. @ Sp.d ".d .pm
223 Six ........... '" .................. 139 @ 4200
292 M D V-B ......... . ................ . I B6 @ 4000
292 HD V-B . .... ........... . .......... 187 @ 38OO
302 HD V-B . ........... ... ............ 1% @3BOO
332 H D V-B .......... . . . ... . ... . .... . . 212 @3BOO
401 SO V-B... . ............. . . .
. .. . . 226 @3Boo
477 SO V-B ................. . . . ... . . .. . 260 @36OO
534 S O V-B ...... . ........ . ... . ... . .... 277 @34OO
TO.QUI- ('OOT.'OUNDS) @ S,. dfI.d .'M
223 Six ... . .... . . . ................ 20B @ 2000-2600
292 MD V-B ....... . .............. 269 @ 2200-2700
292 HO V-B.. ..................... 270 @ 2300-2900
302 HO V-B.......... . . . ....... . .. . ... 299 @ 2500
332 H O V-B ........................... 32B @2500
401 SO V-B....................... 350@ 1800-2300
477 SO V-B....................... 430 @ 1800-2300
534 SD V-B ...................... .490 @ 1800-2300
nllNO O.DI.
223 Six ....... . . . ...................... 1-5-3-6-2-4
All V-8's ............. . .............. 1-5-4-8-6-3-7-2

VALva ..... ANO.MINT (Pront t. a •• r)
223 .... . .................... E-J-I-E- I-E-E-I-E -I-I-E
292, 302, a nd 332 ... .. .... . .. . .. . .... E-I-I-E-E-I-I-E
40 1,477 a nd 534 .................... E-J-E-J-I-E-I-E
INOINI IDU I'MManual-Shift and Transmatic T ransmissions.
A ll Engines .. . .. . .. . . . .. . .. . .......... 475-500
Fordoma tic T ransm ission (Drive Range)
All Engines . .. . ....... . .... . .. . .......... .450
· Engine idle speed can Ix: varied \0 suit operating conditions.
INOINI lOll MANI, OLD VACUUM Inch•• of M. reury @
Sp. clfl. d In"ln. N.......J Idl. rpm (51.1. LlVIL)
223 ................................ . ... . ... 18-1 9
292 .............................. . . . ... . ... 19-20
302 a nd 332 .................. . .... • ......... IB-1 9
40 1 ............................... . ... ..... 16- 17
477 a nd 534 .... . .. . ...... . .. . .......•....... 17- IS
INrTlAL IGNITION TIMING , • .T.D.C.)
223 and 292 MD V-S .... . .. . .. . .............. . 4°
A ll HD a nd SO V-BW ith regular fuel of 85-88 octane .. . ............ .40
Wil h regular fue l of B8-90 ocla ne ....... . ..... . . . 6°
Wil h regular fuel of 90-92 octane ....... . . . .. . . . . 8°
Wi lh regular fuel of92 octa ne o r more o r premium
fueL . ... . ..................... . ..... . ..... 10 °
·AII octane numbers obtained through the research method.
OIL CA'ACln
223,292 MO V-B ........ . ............... 5 quarts·
292 HD V-B ...... . ....... . ... . .... . ..... 6 q uarts 302 and 332 ........ . . .... . .. . .... . ...... S quarts·
401,477, and 534 ......... . . . .. . ......... 9 quarts- ·
"Add one quart when chan,in! oil filter.
•• Add 2 quarts when changing oil tilter.
OIL '.USU.I (I'l l) hot @ 2000 rpm
223 and 292 ....... . . . .... . . . .. . . .......... . . 35-50
302 and 332 ....... . .... . .. . .. . .. . . . . . ... . .. . 45-55
40 1,477,534 ............ . .. . . . ............. .35-65
••COMMI NDID Oil VISCOSITY @ Ipeel••d
ambl. nt t. mp. rat\lr. ,
Abo ve + loooP ..... . ....... . ...... .. ...... SAE 40
+32°P to +IOOoP .. . ............... . ...... SAE 30
+ lOoP to +32°P . . ................ . .. SAE 20-20W
+JOoP to - 10°F ....... . . . .............. SA E lOW
Below - 10°F ...... . ..... . ............... SAE 5W
IICOMMI NDID MINIMUM .1..'.1. CLASSIFICAnO N O. INGINI
LU.aICAn NG OILS
223,292,302. and 332 ....... .. . ..... . ......... MS401 , 447, a nd 534 . . ........... ...... . . . ..... MS-S I
"For extreme heavy dUly operation: MS·DG or M5-S I.
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GROUP 1- ENGINES

CYLINDER HEAD

VALVE MECHANISM

••SII:" SUI,AC ••LATNISS

VALVI LASH

.002 inch in any 6 inches or .004 inch overall
VALVI GUIDI lOll DIAMnn-SMn dard

Intake
223 and 292 .. . ...... . ....... . ..... ,0.3433-0.3440
302 and 332 ...... ' ..... .. •. ........ 0.3728-0.3735
401 , 477, and 534 ... .... .. . ........ ,0.4368-0.4375
Exhaust
223 and 292 MD .................... 0.3433-0.]440
All HD and SO Engines ............. 0.4368-0.4375
VALVI SlAT WIDtM

Intake
223 ~nd 292 ........... . _. .. _._ ....... 0.060-0.080
302 and 332 ... . . .. ...... . • .. • ........ 0.070-0:085
401,477, and 534 .. . . . . ... . _. . ........ 0,090-0.105
Exhaust
223 and 292.. ........................ 0.070-0.090
302 and 332 ..... .... ... ...... ..... ... 0.089-0.112
401, 477, and 534 ... . .. . ..... . ....... . 0.100-0.115
VALVI SlAT ANOU

AU Engines (Intake and Exhaust) ................ 45°
VALVI SlAT .UNOUT

Maximum ................................... 0.002
Wear Limit ..... ..... .............. • ........ 0.0025
VALVI IIIAT INIllIT 10.1 DIAMn..

Standard
INTAKE
302 and 332 .. . ...... . ..... . ...... 2. 1215-2.1225
401,477, and 534 ... .. . ..... .. . ... 2.2165-2.2175
EXHAUST
292, 302, and 332 HD ............. 1.6245- 1.6255
401,477, and 534 ... .............. 1.7405-1.7415
0.020 Oversize
INTAKE
302 and 332 . . ................. . . . 2.1415-2.1425
401,477, and 534 ..... .... ........ 2.2365-2.2375
EXHAUST
292,302, and 332 HD ............. 1.6445- 1.6455
401,477, and 534 . ...... . ....... .. 1.7605-1.7615
VALVI SlAT IHSlaT DIAMnl1

Standard
lNTAKE
302 and 332 ...................... 2.1245·2.1255
40 1, 477, and 534 . . .. ........... .. 2.2195-2.2205
EXHAUST
292, 302, and 332 HD . ........... . 1.6275-1.6285
401,477, and 534 ..... . .. ....... . . 1.7435-1.7445
0.020 Oversize
INTAKE
302 and 332, .......... ..... . ... .. 2.1445-2.1455
401 , 477, and 534 . . ............... 2,2395-2.2405
EXHAUST
292, 302, and 332 HD ............. 1.6475· 1.6485
401,477 and 534 .... . ............. 1.7635·1.7645
VALVI SlAT INSDT TO 1011INTD.DINCI m-SttInd.rd .....
ChI........

Intake & Exhaust
292 HD ............................ 0.0015-0.004
302, 332, 401, 477, and 534 .... . ...... .. 0.002-0.004

Cold
INTAKE
223 Six and 292 ..................... . .... 0.019
302,332,401,477, and 534 ................ 0.020
EXHAUST
223 Six. _........ . ... ...... .. . .......... 0.019
292 ..... _ . .......................... . ... 0.019
302, 332, 40 1, 477, and 534 ................ 0.022
Hot
INTAKE & EXHAUST
223 .. . ........................•.. . ...... 0.019
292 . ... .............. . ..... ! •••••.. .• ••• 0.018
302,332, 401 , 477 and 534 .... ............ 0.020
VALVI STiM DIAMnu

Standard
INTAKE
223 and 292 . . ............ . ....... 0.3416-0.3423
302 and 332.. ........... . ........ 0.3711-0.3718
401,477, and 534 ........ • ........ 0.4351-0.4358
EXHAUST
223 and 292 MD ........ • . . ...... 0.3403-0.3410
All Other Engines .... .. . • ........ 0.4343-0.4350
0.003 Oversize
INTAKE
223 and 292 ............. • ........ 0.3446-0.3453
302 and 332 . ............•........ 0.3741-0.3748
401,477, and 534 ... . ............ . 0.4381-0.4388
EXHAUST
223 and 292 MD ................. 0.3433-0.3440
292 HD, 302 and 332 HD .. . ...... 0.4373-0.4380
401 , 477, and 534 .. .. . ............ 0.4370-0.4380
0.015 Oversize
INTAKE
223 and 292 ............. ....... .. 0.3566-0.3573
302 and 332 ...................... 0.3861-0.3868
401,477, and 534 .. ............... 0.4501-0.4508
EXHAUST
223 and 292 MD .. . .............. 0.3553-0.3560
292 DH, 302 and 332 HD .. .. ..... 0.4493-0.4500
401,477, and 534 ........ ... '" ... 0.4490-0.4500
0.030 Oversize
INTAKE

223 and 292 ...................... 0.3716-0.3723
302 and 332 . . ......... _.......... 0.4011-0.4018
401,477, and 534 ............... . . 0.4651-0.4658
EXHAUST
223 and 292 MD ................. 0.3703-0.3710
292 DH, 302 and 332 HD ......... 0.4643-0.4650
401,477, and 534 ......... . . ... .. . 0.4640-0.4650
VALVI STIM TO YALYI GUIDI (LIAIANCI

Intake
401,477, and 534 ... 0.026-0.004--Wear Limit 0.0045
All Other Engines .. 0.001O-.0024-Wear Limit 0.0045

Exha""
223 and 292 ...... 0.0023-.0037- Wear Limit 0.0065
302 and 332 ...... 0.OOl8-.0032- Wear Limit 0.0055
401,477, and 534 . .. 0.026-0.004-Wear Limit 0.0055
,-·~W~u~'~L~i~~
·'~O.~OO~l~>=~
"~'~H~D~
. ________________ .___
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VALVE MECHANISM (Cant. )

VALVE MECHANISM (Cont.)

VAlVI H.AD DIAMnl.

VALVE TA'PIT TO TA"n lOll' CLiAIANCI
223 and 292 . . ... . .. 0.oooS-O.0024-Wear Limi t 0.0055
302,332,401, 477,
,"d 5]4 . . ...... 0 .0003-0.001 8- Wear Limit 0 .0025
1l0( KEIil AIilM TO 1l0CKII SHAFT CLiAIANCI
223 Six ............. . . 0 .00 I-O.OO3- Wear Limi t 0.006
A ll V-8's ....... . .. . ... 0.002-O.004--Wear Limit 0 .006
10Ckii AR M SHAFT O.D.
All Engines .. ................... . .. . .... 0.780-0.781
10CkiR SHAFT 101. DIAMIlII
22] Six . . .................. . . . .. . .. . ... 0 .783-0.787
All V-S·s ........... . .. . ................ 0 .78]-0 .784

Intake
223 . . . . . . . .............•.. • .. • ...... 1. 775-1. 785
292,302, and 332 ..................... 1.920· 1.930
401,477. and 534 ........ • , .• , _, ...... 2.0 15·2.025

Exhaust
40 1, 477, and 534 ........ . .. .. . .. ... . . 1.630- 1.640
All Other Engines .... , . .. .. . .... . .. . . . 1.505- 1.515
VAlV. fAtl I UNOUT

Intake
40 1, 477, and 534 ...... . 0.002 - Wear Limit 0.0025
Other Engines ...... . . .. O.OOIS- Wear Limit 0.0020
Exhaust
All Engines . . ... . . . . ... O.OOI S- Wea r Li mi t 0.0020
INT".' VALV I (OPlNS) ' .....pn Lin @ DIGRIIS ' . '. D. C.

223 .. . . . . . . . . . . . . . . .. . .. . . .. .. . . . .. .. 0.016
292 MD .. . . . .. . ... .. . . . . . " . .... . . ' .0.0 16
292 H D ..... . ............. . ... . . . . . . 0 .0\ 5
302 and 332 . . .. . . . . .. . .. . . . . . ... . . . ... 0 .0 17

17'
® 12'

@

I"
I"

@
@ 22°
401, 477, and 534 ...... . . . .... .. . .. . .. . 0.0175 @

INTAkl VALVI (CLOSIS) TA"n LIFT @ DIGIIIS A.I .D.C.
223 ... . ............... ... . ............ 0.019 @ 53°
292 MD ................... .. . ....... 0 .01 9 @ 54°
292 HD .... . ... . .............. . ... .. 0 .015 @ 58°
302 and 332 .............. . ............ 0 .019 @ 62°
401 ,477, a nd 534 ................... . . . 0.0195 @ 58°
IXHAUST VALVI (O'I NS) TA"IT Lin @ DIGUIS I.I.D. C:.
223 . . .... . .... . ..... . ................ 0 .016 @ 61 °
292 MD ... . . . ....................... 0 .0 15 @ 58°
292 H D .. . ..... . . ........... . . . ..... 0.013 @ 66'
302 and 332 .... . . . .. . ... . . . .. . .... . ... 0.017 @ 52°
401,477, a n d 534 .............. : . ...... 0.0 175 @ 56°
IXHAUST VALVI (ClOSIS) TA"IT LIFT @ DIGltliS A.T.D.C.
223 ...... .. .. . . . . . . .. .. . . . .. . .. . . . ... 0.0 19 @ 9'
292 MD ..... . . .. . ........ . .... ...... 0.0IS @
292 HD ......... .... .. . .. . ........... 0.016 @ 10 '
302 and 332 ..................... . . . ... 0.0 19 @ 24°
401,477, a nd 534 ............ . ..... . ... 0 .0 195 @ 20 °
VALV. S,I ING .. II LlNGT" (apprOlllmat. )
401,477, and 534 ............... . . .... .... . .... 2.07
Other Engines . .. ..... .. . . . .. . .. . . . . ...... . .... 2.09

"

VALV.S'RING OU. OF SQUAI.I (mo llimllm)
401,477, and 534 ............ . .. . . . .. . . . ...... 0.072
Other Engines . ... .. . .. .............. . . . . . . . .. 0.062
VALVI SPitiNG 'ltISSUI.I (LIS.) @ SPICIFliD L1NGTH
Va lve C losed
401 , 477, a nd 534 .. ..... . .......... 84·89 @ 1.70Wea r Limit 75 @ 1.70
Other Engines ................... . . 71·79 @ 1.78Wear Limit 64 @ \.78
Valve O pen
401,477, and 534 ................ 17S· 192 @ 1.2SWear Li m it 160 @ 1.28
Other Engi nes .... ... .. . . . .. . .... 161- 177 @ 1.39Wear Limit 145 @ 1.39
VALVE 'USH 100 IUNOUT (Malllm,,",)
All Engines . .. . . .. .. . ... . . . ............ . .. . .. 0.020
VALVE TA"IT DIAMITIIt (StClndClrd)
223 and 292 ....... . .. .. . . ............ 0.4986-0.4992
30 2,332,401,477, and 534 .. ........... 0 .8742-O.S747

CAMSHAFT, TIMING CHAIN, AND
TIMING GEARS
CAMSHAFT JOUINAL DIAMn.1 (Standard)
22] and 292 ...... . . .. . . ............. 1.9255-1.9265
] 0 2 and ]32 ............... . . . .. . ... . 2. 1240-2. 1247*
40 1,477, a nd 534 . ........ . .... . .. . . . 2.370 -2.37 1

•

F ront Journa l
302,332, 40 1, 477, a nd 534 ...... . ..... . 2.474-2.475
· Nos. 2. 1.4. and S journals only.
CAMSHAFT JOUINAL IUNOUT
A ll Engines .. ......... . ... . . .... . . . . . ... . .. . . 0.005
CAMSHAFT JOUINAL TO IIAIING CLiAIANCI
A ll Engines .......... 0.001-0.OC)3- Wear Limil 0 .006
CAMSHAFT JOUINAL OUT_O._IOUND
223 ....... . ... . .. . .... . . . 0 .0005- Wea r Limit 0 .0008
292 . . . . .......... . .. . .. .. 0.0007- Wear Limit 0 .0008
302 a nd 332 .......... . . .. 0 .0005- Wea r Li mit O.OOOS
401.477. a nd 534 . . ....... 0.0005- Wear Limi t 0 .0008
CAMSHAfT IND PLAY
All Engines . . .. .... . .. 0.003-O.007- Wea r Limit 0 .0[2
CAMSHAfT GIAI TO CIANKSHAFT GIAIil IACkLASH
302 and 3]2 . .. . . .. . . ..... . . . .......... . 0.002-0.004
401 , 477. and 5]4 ... . . .................. 0 .00 1-0.003
TIMING CHAIN DlfLiCTION
223 a nd 292 .... . . .. ........ . .............. . ... 0.5
CAMSHAFT LOll LIFT
In take
223 . . . . . . . . . .................. . . .. . . . ..... 0 .273
292 MD ........ . ...... . ..•..•..•......... 0.264
292 HD . . . . . .. .......... . .. . ... . ... . . . . .. 0 .272
302 and 332 ... . ... . . . . .. . .... . ............ 0.244
401 ,477, a nd 534 ........................... 0.275
Ex haust
223 ... . .. . .. . . ........... • . .. . ............ 0 .273
292 MD . ... . .. . . . ...... • ... . ............. 0 .244
292 H D . ... . . . ........... . . . . . . .... . ...... 0 .272
] 0 2 a nd 332 .. . ............ .. ...... . ....... 0 .265
40 1,477, a nd 534 ........................... 0.275
MAXIMUM ALLOWAILI LOll LIFT LOSS
Intake & Exhaust. .......................... 0 .005

CAMSHAFT BEARINGS
INSIDI DIAMnll
223 and 29Z . . . . . . . .. .. . .. . .. .
. . . 1,9275-1.92S5
302 and ]32 ........... . ... . .. .. ..... 2. 1263-2.126S·
40 1,477, a n d 5] 4 ........ . .. .. . .. .... 2.]72 ~2.373"

GROUP 1- ENGINES

1-104
CAMSHAFT BEARINGS (Cont.)

CONNECTING ROD

LOCATION IN IllATION TO 'IONT .ACI O. BLOCK
CAM IIAIING IOU_NO. 1 IIAIING ONLY ,allOW)

PISTON PIN IUSHING 1.0.

223 and 292 . . ..... . . . .................. 0.005-0.020
302 and 332 .................... ... . .. .. 0.002-0.020
40 1, 477, and 534 ..... . . . . . . . . .. . ... .. . . 0.037·0.043
·Nos. 2. J, 4, and 5 be arin gs onlr - No. [ beari ng 2.4758-2.4768.
··Nos. 2, J, 4, and S bearings on y- No. 1 bea ring 2.476-2.477.

Standard
401,477, and 534 ... .. ... . ... ....... 1.2201-1.2204
All Other Engines ................... 0.9122-0.9125
PISTON PIN IUSHING OUT·O'-ROU ND AND TA'IR

40 1,477, and 534 ............................ 0.0002
All Other Engines ......... . ................. 0.0003
IIARING lOll DIAMnl1

FLYWHEEL
CONYINTIONAl and aVllallVI TIANSMISSION ASUM.LlD
nYWHIlL CLUTCH 'ACI "UNOUT (MAX.)
AA~_a....

.....

Ml0

IIAIING IOIll OUT_O'_IOUND AND TA"I

401,477, and 534 ....... .. . .. . . .. . . .. . . . .... . 0.0002
Other Engines . ................ .. ... .. ... .. . 0.0004

CRANKSHAFT

CONNICTING laD LINGTH (Centn to .ente r )

MAIN I'''.ING JOUINAL DIAMn'l

Standard
223 and 292 ............... . .. . . . . . . 2.4980·2.4988
302 and 332 ......... . . . ... . . . . . . .. . 2.6230·2.6238
40 1, 477, and 534 ... . . . .. . . . ........ 3.1 246-3. 1254
MAIN IIAIING JOUINAL IlUNOUT

223 Six . . ... . . .. . .. . .. . . ... 0.002-Wear Limit 0.004
All V-8's .... . . . .... . . . . . . . . 0.001- Wear Limit 0.003
CONNICTING laD AND MAIN IIAIING
JOUINALS OUT.OF.IOUND

All Engines ............. . 0.00025- Wear Limit 0.0005
CONNICTING laD ANO MAIN IIAIING
JOUINALS TA'II

223 ....... . . .. . ........ . .. ............. 6.258-6.262
292 ........... . .... . ......... . ......... 6.3 20-6.324
302 and 332 . .. . .. ... ................... 7.064-7.066
401 .477. and 534 .. . . . .... .. ............ 7.739-7.741
CONNICTING 100

Twist Total Difference·
401,477, and 534 ............... . . . ...... . 0.004
All Other Engines . ............ ... . . .. . ..... 0.01 2
Bend Total Differ-ence·
All Engines ........ . .. . . .. . . ............. .. 0.004
· Pin bushing and c rankshaft bea ring bore must be parallel
and in the same vertical plane within the specified total
difference at ends or 8-inches·long ba r measured 4-inches on
each side of rod .
CONNIClING laD ASSIMIL T (A...mbl e d to cronbhoft)

A ll Engines ....... .... . . . .. 0.OOO5- Wear Limit 0.001
THIUST IIAIING JOUINAL UNGTH

223 . . . . ................. . . . . . .. ... ..... 1.359· 1. 36 1
292,302, and 332 ...... .. ...... . .. . . . . . . 1.1 24·1.1 26
401,477, and 534 ...... .......... ..... .. 1. 279-1.28 1
MAIN IIAIING JOUINAL THIUST 'ACI IUNOUT

All Engines ....... . ..... . .............. . .... . 0.001
CONNICTING laD JOURNAL DIAMDII

223 .. ... . ... . . . . . . ... . . . .... . . . .. . . . . 2.2980-2.2988
292 . . . . ..... . .. . . . . ................. 2.1 880-2. 1888
302 and 332 ...................... . ... 2.2482-2.2490
401,477, and 534 . . . . ... . .... . ........ 2.7496-2.7504
CIANKSHAn 'III IND PLAY

292 . . .. . . ... . .. . ..... 0.002-O.006-Wear Limit 0.010
AJi Other Engines ...... 0.004-0.oo8- Wear Limit 0.0 12
ASS.MILID 'LYWHIIL CLUTCH 'ACI RUNOUT

All Engines .......... . . . ... ....... ........... 0.010
ASSIMILID 'L YWHIIL 0.0. IUNOUT

All Engines . .. . ... . ...... . .......... • .. . ..... 0.005
AS5IMILID GIAI 'ACI RUNOUT

302, 332, 401, 477, and 534 ....... • .. • ........ 0.005
MAIN BEARINGS
JOUINAL CLiAIANCI

223 ............. .. 0.OOO5-O.0025- Wear
292 ....... . .... . .. 0.OOO6-0.0032-Wear
302 and 332 ........ 0.0015-O.oo33- Wear
401,477, and 534 ... 0.OOI4-O.oo36--Wear

223 .......... . . .. . . . .. . . .. • .... . .... . 2.4230·2.4238
292 .. . ............... . .......... . .... 2.3120-2.3128
302.3]2 ......... ..... ................ 2.4002·2.4010
401,477, 5]4 ......................... 2.9032-2.9040

Limit 0.0035
Limit 0.0042
Limit 0.0043
Limit 0.0046

Side Clearance
22] . . . . ........... . 0.00]-O.009-Wear Limit 0.012
292,302, and 332 ... . 0.006-0.0 16--Wear Limit 0.019
401 ,477, and 534 . . .. 0.006-O.0 14-Wear Limit 0.019
CONNECTING ROD BEARINGS
lUliNG TO CRANKSHAn CLIA.ANCI

22] . . .. . . . ........ 0.0004-0.0023-Wear
292 ... . ........... 0.OOO8-O.0027- Wear
302 and ]32 ........ 0.OOO7-O.oo26--Wear
401 , 477, a nd 534 ... 0.0010-0.0029- Wear

Limit 0.00] ]
Limit 0.0037
Limit 0.00]6
Limi t 0.00]9

PISTON
"STaN OIAMITII

Standard (Color Coded Red)
223 and 302 . .. ....... .... . .. . . ...... 3.6236-3 .6242
292 ....... . . .. ...... . .. . .. . ........ ].7486-3.7492
3]2 .... .. .......... .. .............. 3.7986-3.7992
40 1...... . ......... . .. . . .. . . .. . . . .. 4.1 2]3-4. 1239
477 and 534. . .. . . . .. . . . .. . . . . . .. . .4.498]-4.4989
Standard (Color Coded Blue)
22] and 302 ............ . .. . . . .. . . . ].6248-3 .6254
292.
. . . . ............ . .. . . . 3.7498-].7504
]32 . . . . . . . . .
. .. . .......... .... ].7998-3 .8004
401. .. . . . . . .
.........
. .4.1245-4.1251
477 and 534 . .
. .. •.. .. . ..... . . . .4.4995-4.5001
0.003 Oversize
223 and 302 .. . . ..... • ...... _. . ... .. ] .6260-].6266
292 ... . .......... .. . . .......... . ... ].75 10-3.751 6
]32 .......... _ .. .. .. . .. . .. ... ...... ].8010-3.8016
401 .......... . ....... . . . .. . .. .... .. 4. 1257-4. 126]
477 and 5]4 . . _..... . .. . . . . ... . ... 4.5007-4.50 13
PISTON TO lOll CLiAIANCI (Iottom 0' ,klrt)

401,477, and 5]4 .... 0.00 1I-O.0029- Wear Limit 0.005
All Other Engines .. .0.OOO8-O.0026-Wear Limit 0.005

PART 1-5 - SPECIFICATIONS
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PISTON PIN

CYLINDER BLOCK

PInON "N DIAMITIII

CTLINOIIt 101t1 DI ... MITIIt (SIan4ar4 ' pr.a4. 'or' .ra".".

Standard (Color Coded Green)
40 1, 477, and 534 ................. .. 1.2198·1.2201
Other Engines ...................... O.9120.().9123
0.001 Q,'ersize (Color Coded Blue)
40 I, 477. and 534 ................... 1.2208-1.2211
All Other Engines ..................... 0.9130-0.9 133
0.002 Oversize (Color Coded YeUow)
40 1,477, and 534 ......... . ....... . . 1.2218-1.2221
All Other Engines ................. . . 0.9 140-0.9 143

223 . .. . .. . . . ........ ... ............. 3.625()"3.6274
292 .. . ............... . ............... 3.7500-3.7524
302 . . ..... . . . . . .. . . . .. • .... • ........ . 3.6250-3.6274
332 . . ..... . .... . ... . .. • .... . ......... 3.8000-3.8024
401 . . ..... . . . ........................ 4. 1250-4. 1274
477 a nd 534 ...... . ................... 4.5000-4.5024
CYLIND . . .0.1 OUT-O.- It OUND (Maximum)

All Engines ............... 0.OOO5- Wear Limit 0.005
CYLINDO .011 TA'11t

PlUOH "'N LINOTH

223 and 292 ............... . .. . .. • ...... 3.016-3.030
302 .... . ............... • ..•..•..•...... 3.014-3.028
332 . ................ • .. • .. •.. • ..•...... 3.1 62-3 .1 76
401. .. .. .. . . .. . . ... . . . . .. . .. . . .. . . . .... 3.335· ],350
477 and 534 . . . . .. . . . ....... . .. . .... . ... 3.840-3 .855
"STON 'IN TO 'ISTON CU ... UNCI (LOOSE)

401 , 477, a nd 534 .. .0.OOO3-0.0005-Wear Limit 0.001
Other Engines . . ... . 0.OOOI-O.OOO3-Wear Limit 0.0008
,ISTON 'IN TO CONNICYING 1t0D IUSHING CLI ... It ... NCI
(lOOSI)

223 and 292 ..... ... .. . .............. . 0.0001-0.0003
All Other Engines ..... . . . .. . .. . .. .. ... 0.0002-0.0004
Wear Limit
401 , 477, and 534 . . . .. . .. . . .. . . ... . . . . .. . .. 0.00 1
All Other Engines .. . .... • .. • .. • ... . ... . . . . 0.0008

A ll Engines .. . ........ . .... 0.OOI - Wear Limit 0.008
HI ... D G"'SKIT SU.....CI 'lATN.SS

All Engines ..002 inch in a ny 6 inches or .004 inch overall

OIL PUMP (Gear Type)
.1L11f V... lVI SPltINO TlNSION (liS.) @ S"CI,IID LlNOTH

223 ............ ...... ............. 9.76-9.84@ 1.56
.ltllf V... LVI CLI ....... NCI

223 . .. ......... ........ .. ............. 0.002-0.004
DIIVI SH ... fT TO HOUSIHG .I.... IHG CLI....... NCI

223 . . . .. . . ... . . . . .. . ........... . ... .0.0015-0.0029
GI .... INO CU....... NCI ('UM' "'SSIMILlD)

223 .............. .. .. . . . . . ............ 0.003-0.006

PISTON RINGS
ItING WIDTH

Compression Ring
292 .. . . . . . ......... . ............... 0.0775-0.0780
All Othe r Engines .... ............... 0.0930-0.0935
Oil Ring "
302 and 332 ............... . . ..... 0. 1545-0. 1550 ....
40 1,477, and 534 ................. 0.1 865-0. 1860
"Two rings used per groove.
• ·Widlh spedfied IS fot one ring.
5101 CLl ....... NCI

Compression Ring
223 and 292 . . . . . . 0.OO20-O.0035-Wear Limit 0.006
302 and 332 .. ..... 0.OO25-O.Q040-...-Wear Limit 0.006
401,477, a nd 534 . . 0.0030-O.0045- Wear Limit 0.006
Oil Ring
223 a nd 292 ........................ . ...... Snug
302 and 332 ......... 0.003-0.005-Wear Limit 0.007
401,477, and 534 .. 0.0015-0.0030-Wear Limit 0.005

O.IVIN G..... TO SH ... n CLI ....... NC I

223 .. . .. . .. .. ......................... 0.001-0.002
GI .... TO HOUSING_ .... DI ... L CLI"'It ... Ncr

223 ..

.. .... ........ .......... ..... . .0.0015-0.0060

OIL PUMP (Rotor Type)
RlLlI, V... LVI S'.' NG TlNSION (LIS.) @ S'lcnllD LlNGTH

292 ... . .. .. ... .. . . ...... . . . . . . . .. 8.7- 9.9 @ 1.71
302 and 332 ........................ 5.7- 6.5 @ 1.33
401,477, and 534 ........... . . . . . ... 10.7- 11.9 @ 1.07
.ILIU V... lVI CU ....... NCI

All Engines ....... . . . . . ... . . . . . ..... . 0.0015-0.0029
D.IVE SH... fT TO HOUSING ...... ,NG Cn....... NCE

292,302, and 332 ..................... 0.OOI5-OJ)029
401,477, and 534 ................. . .. . . 0.0019-0.0025
.OTO I "'SSIMln IND CLI ....... NCI ('UM' "'SSIMILlO)

.ING G... ' WIDTH

Compression Ring (Standard Bore)
401,477, and 534 ....... ........... . .. 0.013-0.023
All Other Engines .. . ................... 0 .0 10-0.027
O il Ring (Standard Bore)
223 and 292 . . .. ...... . . .. . . . . . . .. . 0.0 15-0.062302 and 332 ..... . ................. 0.010-0.027
40 1,477, a nd 534 ..... .. . ...... . .... 0.0 13·0.028
'Steel rail.

All V-S Engines . ... . ..... ...... .... . . .0.0010-0.0035
oun.....c. TO HOUSING (Ra4lal cI.a.ance)

292, 302, and 332 ............... . .. . . . . . 0.006-0.009
401,477, and 534 ... . . . ... . ... .. .. . . .... 0.006-0.011
D.IVE SH ... " UNGTH t. OTO ....SS.MIlY ' ... CI TO SH ... n IN D)

292,302 a nd 332 ...... . .... .. ............. 3.36-3.38
401 , 477, and 534 ... . . . . . ...... . .......... 3.26-3.38

GROUP 1- ENGINES

1-106
TORQUE LIMITS

TORQUE LIMITS (Foot-Pounds) (Cant.)

(foo'~Poundl)

CAMSHAn TH.UST PLA" TO ILOCK
All Engines .. _ . ... . ........................ .. 12-15

MAIN II"IING CA' IOUS (Oiled thread_)

223 and 292 ............................... 95·105
302 and 332 .................. . ... . . . ...... 120-130
40 1,477, and 534 ... .. ........... . .......... 150-164

V"'LVI .OCKII SHAn SUPPO.T TO CYLlNOII HIAD
223 ............... . . . .... . . ... ..... . . . .. . . . . 45·55
292 .. . ..................................... 12-15
302 and 332 ... .............................. 22-25

CTLiNDII HIAD IOLT5 (Oiled Ihrea.h)

223 and 292 ...... . ........... . . . . . . . ...... 75
302 and 332 ....... . . . ... . ................. 110
401 . 477, and 534 ......... . .... . ..... .. . . ... 130-1 50

VALVI 10CKI. AIM ... DJUSTING SCRIW
(Solf Lockl"lI) Minimum lo.quo 10 .0101.
223, 292, 302, and 332 ....... . ..... ...... . ... . . . . 3

OIL PAN TO (TUNDalt ILOCK

All Engines ................................. 12·1 5

VALVI .OCKII .... M ADJUSTING NUT
401,477, a nd 534 . . . . .... . . . . ... ....... . .... . . 7- 15

MANifOLD TO ClLlNO.l HIAD

Intake and Exhaust ... . . . . . . . .. . ......... . ... 23-38

VALV. PUSH 100 CH ... MI.I COVI.
223 ..... . . .. . ... .. . . . . . ... . .. . .1 5-20 (I nch-Pounds)
292, 302, and 332 .................. . . ... . . . . 2.0-2.5
40 1,477, and 534 ......................... 5 and 10

rLYWHl1L TO CIANKSH ... "

401 . 477 and 534 . . . ......... ... . ... . . . . . ... 100-110
Other Engines .. . . . .... . .. . ... . ............ 75· 85
OIL PUMP TO CYLINDII IILOCK
223 Six .. ...... . ... . ......................... 30·35
All V-8·s .... . . . . . . ........ .... . ... . ......... 12-15
OIL PUMP COV'I PLAU
401,477 and 534 ............ . ..... . . . ........ 10- 13
All Other Engines . ...... . . ... ... .. .. .. ..... . . 12-15
OIL nLUI ADAPT.I TO CYLIND •• IILOCK
302 and 332 . ..... . .... . . .................... 20·25
401 , 477, a nd 534 . . . .......................... 12-15
OIL FlLU. TO ADAPT.I 01 CYLIND.I IILOCK
302 and 332 . . ....... . .................... . .. 20-25
401 , 477, and 534 .. . •.. . . ................... .45-50
OIL COOU. TO CYLlND.1 IILOCK
401 ,477, a nd 534 ............................. 12- 15
CYLIND,I •• ONT COVER
223 ......... . .. . . . . . . . ......... 6-9
292 ... . .. . .............. . . . . . .. Va inc h bolt-23-28
Yi6 inch bo lt- 12- 15
302, 332,40 1,477, and 534 ........ 23-28
WAn. OUlLIT HOUSING
223,302, and 332 ........................ . . ... 23-28
292 .......... . .. . . . . . ................... .. .. 12-15
40 1,477, and 534 ....................... ...... 30-35
VALVI lOCK •• A.M COVII
401,477, and 534 ....... .. . . . . . . . . . . . . ... . .. . 12-1 5
A ll Other Engines ....... ............ .. ....• . 2.0-2.5
CAMSHAn SP.OCKIT 01 GU. TO CAMSHAn
401,477, and 534. . . . . . . .. .. . . . . . . . .. . . .. . .. 12·1 5
All Other Engines ................... . ..•. , ... 35-45
DAM .... O. PULLIY TO C.ANKSH ... n
223 and 292 .. . . ... . .......... . ....... . ... .. . 85·95
302,332, 401,477, and 534 ............ .. .. . . 130·145
CONNICTING laD NUTS
401 , 4 77, and 534 . . . . . . .........•........ . ... 60-65
All Other Engi nes . ..... ............... . .. . . . .45-50

.10 on center end bolts; 5 on side bolts

w ...nl PUMP TO CYUNDII ILOCK

O' f.ONT COV,.
223, 302 and 332 . . . .......................... 23· 28
292 ................................... .... . 12- 15
401,477 and 534 ........... . ... ... . .. . . . . .. . . 35·40

PlCK.UP TUI' TO OIL PUMP
292, 302, and 332 . .. ..... . ..... . ............. 10-12
401,477 and 534 ......... ..... . . ............. 15-20

OIL

PICK-UP TUII TO OIL . . N
292, 302, and 332 .... . . . ....... . .. . . . . . .. . . .. 28-32

OIL

C.... NKC ...S. VINTlLATlON OUTLn "Lnl CaVi l TO HOUSING
292 .... . .... . .. ............................ .. 3-5
CIANKC ... '. VfNTILATlON AD ... PT•• TO CYLIND•• ILOCK
223 .... . ..... . .. ... . .................... . .. . ~ IO
292, 302, a nd 332 .... . .... . . . . . . . ............ 12·15
FUll PUMP TO ClLlNDIl ILOCK O. ClLlND.. f.ONT CaVil
223 .. . . .................... . ... .. . . . ... . . .. 12-15
292 ....... . ............... .. ... . . . . . . . . . .. . 23-28
INGINI GOV'.NO. '0 CYLINOII ILOCK
40 1,477, and 534 ........ . .... . ...... ......... 23-28
INGINI •• ONT SUPPORT
Insulator Asse mbly To E ngine Front Mount
223, 292, 302, and 332 ............... 45·55 (1,~ ·20)
35-45 CM6-20)
Engi ne Front Mounting Bracket To Engine Front S upport
401,477, and 534 ...... ........ .. .. . .45-55 (1jz-20)
INGINI RIA. SUPPOIT
Insulator To R ear Engine Mount
401,477, and 534 ....... . . . . .. . .... 100-150 O~-18)
All Other Engines .......... . . . . . . . . 70-90 (0/I6- IS)
Engine Rear S upport To Flywheel Housing
40 1,477, 534 . . . .. . .............. . .. 90- 100 (\.7.- 13)

TOIQUI LIMITS '01 V.... IOUS SIZI 10LTS

CAUTION: 'In the event that any of the below limits a re in disagreement with a ny or those listed above, the above limits
prevail.
Size ( Inc hes)

1;.4-20

14·28

o/.6- IS

0/16-24

~· 16

~ - 24

6-9

6-9

12- 15

15· IS

23-2S

30· 35

Size ( Inches)

"M6- 14

M6-20

1jz·13

1jz-20

0/16·1 8

% -I S

Torque (Fool-Pounds)

45-50

50-60

60·70

70-S0

SS ·9S

130- 145

Torque (Foot.Pounds)

