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Chapter |—General Engine Repair

Table 3—Spring Test Specifications

Engine Year Test Length Cfgj::;j;’"
R 1949-1950 : 2.13 1 ;-407
R 1951 1.89 40-4:
Hand M 1949-1951 2.11 47-50
E | 1949-1951 1.68 63-69

(4) REFACING VALVES. Remove all carbon from
the valve head and stem. Grind the face of the valve
at 45° angle as shown in fig. 10. If the valve head is
less than 14, inch thick at the outer edge replace the
valve.

(5) REFACING VALVE SEATS. Clean seats
thoroughly with a wire brush to prevent carbon from
becoming embedded in the grinding wheel during the
refacing operation. Keep grinding dust from entering
the engine. Remove only enough stock to clean up pits
and other depressions.

NOTE: Worn valve guides must be replaced before
refacing valve seats.

After regrinding the valve seats, the width of the
seat must not exceed 144 inch measured across the face
of the seat as shown in fig. 11.

If the valve seat is too wide, remove just enough stock
from the top or bottom of the valve seat to reduce the
width to approximately 14 inch. This can be done by
using a 30 degree angle grinder to remove stock from
the bottom of the valve seat, and a 60 degree angle
grinder to remove stock from the top of the valve seat.
The valve seat should not exceed 0.005 inch run out.
Check the valve seat run out with a dial indicator (fig.
12). Lap the seat and valve together with a fine lap-
ping compound to finish the operation.

Burnisher

Fig. 8—Burnishing Valve Guide

valve spring—6513

1037
Fig. 9—Checking Valve Spring

b. Valve Seat Inserts.

Some R series engines are equipped with valve seat
inserts for both intake and exhaust valves, others use
inserts in the exhaust valve ports only, and some have
no inserts at all. The H, M, and E series engines have
inserts in the exhaust valve port only.

Valve seat inserts are pressed into the counterbore
in the cylinder block valve port (fig. 13).

(1) REMOVAL. Remove the insert by driving a
wedge under the insert and prying it out.

(2) INSTALLATION. Chill the inserts with dry ice
before inserting them in the cylinder block. Tap them
with a soft faced hammer until they seat firmly in the
recess. After installing the valve seat inserts, grind them
concentric to the valve guides.

1086

Fig. 10—Grinding Valve Face
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VALVE SEAT

1035
Fig. 11—Correct Valve Seat Width

EXHAUST VALVE SEAT INSERT—6057

y

VALVE PORT COUNTERBORE

1038

Fig. 13—Valve Seat Insert

3. CRANKSHAFT, BEARINGS, AND PISTON ASSEMRBLIES

The crankshaft is supported in three main bearings
in the 8-cylinder engines and four main bearings in the
6-cylinder engines. The center bearings are placed so
that two crankshaft throws are located between any two
main bearings. This arrangement provides a rigid sup-
port for the crankshaft and allows the bearing load to
be distributed.

a. Camshaft.

The crankshaft is made of cast alloy steel with
integral counterweights and is dynamically and stati-
cally balanced. Oil distribution holes are drilled through
the shaft for main bearing and connecting rod lubri-
cation. Figure 14 shows these oil passages in a cutaway
view of the R series engine crankshaft.

(1) CLEANING AND INSPECTION. Wash the

1036
Fig. 12—Checking Valve Seat Runout

crankshaft in solvent. Blow out the oil passages with
compressed air. Remove the sludge trap plugs and clean
out the traps. Press in new plugs. Examine the shaft
for evidence of cracks. Check the dowel pins in the
flange for looseness. Remove any nicks on the ends of
the pins with a file.

CAUTION: Do not file the body diameter of the
dowel pins,

(2) CRANKSHAFT JOURNAL MEASURE-
MENT. Measure each crankshaft journal diameter at
a minimum of four places to determine the size, whether
or not it is out of round, and whether or not it has
taper. If any of the journals are out of round more than
0.0015 inch or if taper of more than 0.001 inch exists,
they should be machined. Journals that are worn evenly
and have less than 0.001 inch taper or a 0.0015 inch
out’ of round condition will not require machining if
the available bearings will provide not more than 0.002
inch clearance for the main bearing, or not more than
0.003 inch clearance for the crankpin bearings.

Manufacturer’s crankshaft journal diameters for each

A

SLUDGE TRAPS (DRILLED IN EACH JOURNAL—INDIVIDUAL
OIL PASSAGES FROM SLUDGE TRAP TO EACH RODR
BEARING—PRESSED-IN HOLLOW PLUGS SEAL OPENINGS.) 1523

engine are given in Table 4.

Fig. 14—Crankshaft Oil Passages (R Series Engines)



12 Chapter |—General Engine Repair

(3) GRINDING CRANKSHAFT JOURNALS.
Calculate the correct undersize from the crankshaft
dimension given above.

EXAMPLE: If the main bearing journal on an E
Series Engine crankshaft will “clean up” before it
is ground to 2.499 —0.010 — 2.489 inches diam-
eter, finish it to that diameter and install 0.010
undersize bearings.

Undersize bearings are available in 0.002, 0.010,
0.020, and 0.030 inch sizes for H and M series engines
and 0.002, 0.010, 0.020, 0.030, and 0.040 inch sizes for
R and E series engines.

NOTE: On late model E series engines a series of
selective fit bearings are used instead of the 0.002
inch undersize bearing.

Always reproduce the same radii that existed orig-
inally in the corners of the pin or journal. Too small
a radius may result in crankshaft failure, while too large
a radius will result in bearing failure.

After grinding, polish the pin or journal with No.
320 grit emery cloth and engine oil. Crocus cloth 1nay
also be used.

b. Main and Connecting Rod
Bearings.

Steel backed copper-lead insert bearings are used in
the main bearing supports and connecting rods. These

DIRT IMBEDDED INTO
BEARING MATERIAL

SCRATCHES

1160

Fig. 15—Bearing Scratched bv Dirr

Table 4—Crankshafi Journal Specifications

[Diameter (Inches)

Engine Main Journal

Rear i
Front and Center Ciiakpin

E 2.8735-2.8740 | 2.8730-2.8735 |2.3995-2.4000
R 2.4982-2.4990| 2.4982-2.4990 |2.1382-2.1390

HorM

2.8732-2.8740| 2.8732-2.8740 |2.2980-2.2988

bearings are held in place with indentations on the end
of the insert which locate in machined notches in the
cylinder block and connecting rod caps when instailed.

Care should be used in fitting bearings since the
crankshaft carries the entire engine load. Lubrication
must be maintained or the bearings will wear out
rapidly with possible damage to the crankshaft journals.
Be sure the oil holes in the bearing line up with those
in the bearing bore.

Crankshaft end thrust is controlled by the rear main
bearing flange.

Bearing inserts are precision manufactured ana are
ordered by size to re-establish the manufacturer’s toler-
ance when the engine is overhauled.

Main bearing inserts that are scratched. show fatigue
pockets, or have the overlay wiped out, should be re-
placed.

Fig. 16—Fatigue Failure of Bearing
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Fig. 17—Bearing Failure Due to Lack of Qil

A bearing that has only light scratches may be re-
used providing the clearances are satisfactory. Scratched
bearings are shown in fig. 15. Fatigue failure can be
recognized by the breaking away of the bearing over-
lay material (fig. 16). Figure 17 shows two bearings
with the overlay wiped out.

Excessive wear on one side of the bearing half (fig.
18) indicates a tapered bearing journal. The journal
should be reground to the next undersize to remove
the taper should then be
installed. Similarly excessive wear at the center or end
of the bearing around the circumference (fig. 19)
indicates high spots on the bearing journal which should
be corrected before the engine is rebuilt.

and wundersize bearings

Bright sections across the back of the bearing (fig.
20) indicate the bearings have been loose in the bore
either because of an undersize outside diameter, be-

OVERLAY GONE FROM ENTIRE SURFACE

1161

Fig. 18—Bearing Failure Due to Tapered Journal

RADII RIDE

SCRATCHES

DIRT IMBEDDED IN BEARING MATERIAL
FATIGUE FAILURE FROM EXCESSIVE LOAD

RADII RIDE

SCRATCHES
Fig. 19—Bearing Showing Radii Ride

cause of the bearing bore being too large, or by the
bearing not having sufficient “crush.”

Grooved or scored main bearing or crank pin jour-
nals will cause bearing failure and should be machined
if possible; otherwise the crankshaft should be replaced.
Light scores or scratches can be removed with a hone,
then polished with No. 320 grit polishing paper.

(1) FITTING MAIN BEARINGS (PLASTIGAGE
METHOD ). Remove the bearing cap and wipe the oil
from the bearing and journal.

BRIGHT (POLISHED) SECTIONS

Fig. 20—Bearing Showing Bright Spots Because of
Improper Seating
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NOTE: Keep the other bearing caps tight while
checking the fit of a bearing.

Place a piece of Plastigage the full width of the bear-
ing on the bearing insert. Install the bearing cap and
torque the retaining bolts. Leave the cap tight for
approximately one minute and then remove it.

CAUTION: Do not turn the crankshaft while the
Plastigage is belween the bearing and the crankshaft
journal.

Remuve the bearing cap. Without moving the plastic,
check its width (at the widest point) with the gradua-
tions on the Plastigage container as shown in fig. 21.

If the bearing clearance is not over 0.002 inch, the
bearing insert is satisfactory. If the clearance is greater
than 0.002 inch, install another standard bearing with
thicker wall or a 0.002 inch undersize bearing and re-
check the clearance.

NOTE: In the later model “E” series engines, use
the selective fit series of standard bearings to obtain
correct clearance.

When the 0.002 inch undersize bearing is used and
the clearance is excessive, grind the crankshaft main
bearing journals for use with the next undersize bear-
ing insert.

(2) FITTING MAIN BEARINGS (SHIM
METHOD). Place a 0.002 inch brass shim 2 inch wide
by 1 inch long between the bearing insert in the cap
and the crankshaft journal. Coat the shim lightly with
engine oil. Tighten the main bearing cap bolts. Turn

.002" CLEARANCE Flattened Plastic

GRADUATED CONTAINER

1181
Fig. 21—Measuring Flatiened Plastigage

the crankshaft one inch in either direction. If the crank-
shaft is locked with the 0.002 inch shim, and is free
without the shim, the bearing insert used is satisfactory.
If the crankshaft can be moved freely with the 0.002
inch shim, install another starrdard bearing with thicker
wall or a 0.002 inch undersize bearing insert and repeat
the above check. If the crankshaft still turns :asily,
excessive clearance is indicated and the crankshaft
should be reground to the next undersize bearing in-
sert size.

NOTE: Rotate the crankshaft to be sure that the
bearing is not too tight.

(3) FITTING CONNECTING ROD BEARINGS
(PLASTIGAGE METHOD). Place a piece of Plasti-
gage plastic the length of the cap in the bearing cap.
Install and tighten the cap.

NOTE: Do not turn the crankshaft with the Plasti-
gage in place.

Remove the bearing cap and use the Plastigage scale
to measure the width of the flattened piece of plastic
at the widest point. If the reading is not over 0.003
inch, standard size connecting rod bearings should be
used; if it is over 0.003 inch, install a 0.002 inch under-
size bearing and recheck the clearance. When use of
the 0.002 inch undersize bearing results in excessive
clearance, grind the crankshaft and install undersize
bearing inserts.

(4) FITTING CONNECTING ROD BEARINGS
(SHIM METHOD ). Place a 0.003 inch brass shim %2

1047
Fig. 22—Checking Crankshaft End Clearance
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inch wide by 1 inch long in the bearing cap with a new
standard insert and install the cap. Tighten the nuts.

Attempt to move the connecting rod endwise on the
crank pin by hand and then by a light tap of a hammer.

Remove the shim and repeat the above test. If con-
necting rod did not move by hand, but moved by tap
of hammer in the previous test and moved freely with
shim removed, the standard bearing as installed should
be used. If rod could be moved by hand when used
with the shim, install the 0.002 inch undersize bearing
and repeat the above test.

After determining that the correct bearing insert has
been fitted, tighten connecting rod bearing cap nuts.
Then rotate the shaft to be sure the bearing is not too
tight.

(5) CHECKING CRANKSHAFT END CLEAR-

Table 5—Crankshaft End Play Specifications

Engine Crankshaft End Play (Inches)
HM.orE 0.004-0.006
R 0.002-0.006

ANCE. Before you install new rear main bearing in-
serts the crankshaft end play should be checked. To
check the crankshaft end play, pry the crankshaft to-
ward the rear of the engine. Place a dial indicator
against the forward side of the rear counterweight. Set
the dial to zero and then pry the shaft forward (fig. 22).

If the dial indicator shows excessive end play (Table
5), the rear main bearing insert should be replaced
with a new insert to take up the end clearance.

4. CONNECTING RODS, PISTONS, RINGS, AND PINS

Procedures in this section cover all operations neces-
sary to fit an engine with new piston rings. Piston
cleaning and inspection, cylinder bore inspection and

reboring, fitting pistons, and fitting piston rings are dis-
cussed under the heading “a. Piston and Rings.” In-
spection and fitting of piston pins is covered under

CYLINDER
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PISTON RING LAND
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PISTON RING LAND

CYLINDER
WALL PISTON RING LAND CYLNDER
TAPER
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SNAP COMPRESSION RING

EXPANDER TYPE
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STEEL SECTION
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o
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CAST IRON RING

T —— e —— e e T —
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Fig. 23—Piston Ring Types
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the heading “b. Piston Pins.” Connecting rod inspection
is covered under the heading “e. Connecting Rods.”

a. Pistons and Rings.

Pistons and rings seal the combustion gases from the
crankcase and control the amount of oil left on the
cylinder wall for lubrication. Worn or improperly in-
stalled rings will cause engine oil contamination, exces-
sive oil consumption, fouled spark plugs, and poor
engine performance.

Three types of piston rings sets are used in servicing
Ford engines. They are: a “snap” type or standard ring
set; an “expander” type ring set; and a “steel section”
type ring set. Figure 23 shows the various compression
and oil control rings included in these ring sets.

The standard or snap type ring is designed for use in
a new engine block or whenever a block is rebored and
new pistons installed. Under these conditions the block
would neither be out-of-round nor have a taper. A light
honing with a No. 280 grit hone is recommended in
either case.

Under a tapered condition the standard type oil
rings are not flexible enough to provide sufficient wiping
action on the cylinder wall. Oil is then allowed past
the rings and oil consumption increases. To remedy
this situation the expander type ring is used in cylinder
bores where the taper does not exceed 0.006 inch or
whenever an oil consumption condition is encountered.
Ring pressure is maintained by an expander under the
oil ring. Hone the cylinder bores before installing the
expander type ring.

When the cylinder bore taper is greater than 0.006
inch but less than 0.015 inch, the expander type ring
is not adequate to seal the combustion chamber from
the crankcase. Under this condition the steel section
type ring is used. The oil ring is installed with a steel
ring on both top and bottom in addition to the expander
under the ring. Honing is not necessary when the steel
section type ring is used.

(1) CLEANING AND INSPECTION. Remove all
carbon from the piston with a scraper or carbon brush.
Clean the piston ring grooves with a ring groove
cleaner (fig. 24). Clean the carbon from the oil return
holes in the oil ring grooves by running a drill through
the holes. Be sure the drill is the same size as the hole.

Inspect pistons for fractures at the ring lands, skirt,
and pin bosses. Replace pistons showing signs of wavy
ring lands, fractures, or damage from detonation.
Spongy eroded areas around the top edge of the piston,
usually on the side opposite the valves, are caused by
detonation. In some instances holes are also burned
through the top of the piston.

(2) INSPECT CYLINDER BLOCK. Make a thor-

ough check for cracks. Minute cracks can be located
simply and quickly with the following procedure: Coat
the cylinder wall with a mixture of 25 percent kerosene
and 75 percent light engine oil. Wipe the wall dry, then
apply a light coat of zinc oxide powder dissolved in
wood alcohol. The cracks will show as discolored lines
on the zinc oxide coating,

Inspect the cylinder bore for scratches or scuffing.
Check for bulging at the top of the cylinder bore. Re-
place any leaking expansion plugs (indicated by rust
around the plug). Use a sealing compound under the
new plug.

Check the cylinder bore using a telescope gauge and
outside micrometers, cylinder gauge, or inside microm-
eters. Measure and record as “A,” “B,” “C,” and “D”
the dimensions shown in fig. 25.

Compare “A” with “B” and “C” with “D” to determine

the amount of taper in the bore. If the taper is greater
than 0.015 inch, the cylinder must be rebored.

Compare “A” with “C” and “B” with “D” to deter-
mine how much the cylinder is out of round. If the bore

is more than 0.003 inch out of round it must be re-
bored.

(3) BORING CYLINDER BLOCK. To assure
maximum performance and balance of the reciprocating
parts of the engine, all cylinders must be bored to the
same size even though only one cylinder requires re-
boring and the others are within tolerance. Manufac-
turers recommendations on how to use boring equip-
ment should be followed and the work performed only
by experienced personnel.

Bore the most badly worn cylinder first to determine
the proper oversize. If the cylinders will not clean up
at 0.060 inch oversize, the block must be replaced.

When reboring the cylinders allow 0.0015 inch stock
for honing when fitting pistons. Use a number 220 to
280 grit hone for this operation.

CAUTION: Thoroughly clean the block to remove
all particles of abrasive after the honing operation.

Groove Cleaning Tool

Fig. 24—Cleaning Piston Ring Grooves
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Table 6—Piston Fitting Specifications

Engine
H R
Piston Type Piston Type M and E
THA 0HA 49T - 8BA
New Piston in New Bore
Gauge Thickness (Inches) 0.003 0.002 0.003 0.0015 0.0015

Pounds Pull 6-12 3-12 6-12 3-12 5-10

New Piston in Used Bore
Gauge Thickness (Inches) 0.003 0.002 0.003 0.0015 0.0020
Pounds Pull 6-12 3-12 6-12 3-12 5-10

Used Piston in Used Bore
Gauge Thickness (Inches) 0.003 0.003 0.004 0.003 0.003
Pounds Pull 6-12 3-12 6-12 3-12 5-10

(4) FITTING PISTONS. Proper assembly toler-
ances of pistons are required if satisfactory engine
operation is to be obtained. Cylinder bores must be
checked for taper and out-of-round condition before
fitting a piston.

To install a piston with new rings in a used bore,
the high polish on the cylinder bore must be removed
to allow the new rings to seat without scuffing. This is
done by running a hone through the cylinder bore.
Clean the cylinder thoroughly to remove the hone dust.

To fit a new piston in a new bore, attach a tension
scale to the end of a feeler ribbon Y% inch wide and
having the correct feeler ribbon thickness as given in
Table 6. Position the feeler ribbon on the thrust side
of the cylinder (right-hand side of cylinder bore as
viewed from the driver's seat). Invert the piston,

"C" AND "D'" MEASUREMENTS
MADE ACROSS ENGINE

“A'" AND "B' MEASUREMENTS
MADE PARALLEL TO ENGINE AXIS

O O

REAR FRONT

TOP OF BLOCK

MEASUREMENTS "A" AND "C" MADE BELOW
RIDGE OR AT THE TOP OF RING TRAVEL

b,
LAALATATALARLRLARALA AL
MALLLLREREARARRARAAAYY

W

ANAALAAALARRAAARAAAARAAY

-

MEASUREMENTS "B AND "D' MADE
AT BOTTOM OF RING TRAVEL

Fig. 25—Cylinder Bore Measurements

_—
T o o

\
\
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then push the piston into the cylinder bore until the
skirt is about Y2 inch below the top of the block. Keep
the piston pin bore parallel with the camshaft. Pull out
the feeler gauge and at the same time note the read-
ing (fig. 26).

The pull limits for new pistons and used pistons in
new or used bores is given in Table 6.

(5) FITTING PISTON RINGS. Insert the ring in
the cylinder bore. Invert a piston and use it to push
the ring about half way down into the bore. This will
also square the ring with the bore. Measure the ring
gap. It should be 0.007 to 0.047 inch in a worn cylinder.
If the gap is smaller than 0.007 inch, file the ends of
the ring until the correct clearance is obtained.

If the ring gap exceeds 0.047 inch install the next
oversize ring. Be sure to identify the rings so they will
be installed in the same cylinder in which they were
fitted.

Check the ring groove clearance on the proper piston
for the cylinder as shown in fig. 27.

The rings should have the clearance shown in Table
7.

To relieve rings with less than the minimum allow-

Tension scale

Feeler ribbon

’ 1579
Fig. 26—Fitting Piston to Cylinder Bore
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Table 7—Ring Groove Clearance Specifications

Rings

Upper Compression

Engine

0.0015-0.0030

0.0015-0.0030

R

0.0015-0.0030

SMTH
Piston

8EQ
Piston

0.0015-0.0030

0.0020-0.0040

Lower Compression

0.0010-0.0025

0.0010-0.0025

0.0010-0.0025

0.0010-0.0025

0.0015-0.0030

0Oil Rings

0.0010-0.0025

0.0010-0.0030

0.0010-9.0030

0.0010-0.0025

0.0015-0.0030

able clearance, place a piece of emery cloth on a flat
surface and rub the ring on the emery cloth in a circular
motion. Rotate the ring while rubbing to maintain uni-
form ring thickness.

If several rings are found to have greater than the
maximum allowable clearance, the piston should be
replaced.

NOTE: When the steel section OHA ring sets are not
available for H series engines, the steel section THA
rings may be used on the OHA piston by installing
the oil ring expander in the third groove rather than
in the fourth groove as specified on the THA pistons.

b. Piston Pins.

Ford engines use hollow piston pins held in the
piston by wire retainers at both ends of the pin. Piston
pins are available in 0.001 and 0.002 inch oversizes
for use when a standard pin fits too loosely.

(1) INSPECTION. Replace piston pins showing
signs of fractures or etching. Worn piston pins or pins
that fit loosely in the piston or rod bushing should be
replaced. Replace all piston pin retainers.

(2) FITTING PISTON PINS. Check the piston pin
fit in the piston pin bore at normal room temperature

3 . NEW PISTON RING
S 1206

Fig. 27—Checking Ring Groove Clearance

(70°F.). Table 8 gives the proper piston pin fit for each
engine.

If oversize piston pins are used, or if the piston pins
are too tight, use an expansion type piston pin reamer.
Place the reamer in a vise and revolve the piston
around the reamer (fig. 28).

Set the reamer to the size of the piston pin bore,
then expand the reamer slightly and trial ream the
bore Y inch deep in the piston. Use a pilot sleeve of
the nearest size to maintain alignment of the piston pin
bores.

Check the reamed hole size using a new piston pin
as a gauge. If the bore is too small, finish reaming the

hole, then turn the piston around and ream the other
hole.

Expand the reamer slightly and make another trial
cut, then repeat the procedure outlined until the desired
pin fit is obtained.

Table 8—Piston Pin Fit Specifications

. Clearance in Clearance in
Bowne | o | Comesiniad
H 0.0001-0.0003 0.0001-0.0003
R 0.0001-0.0003 0.0001-0.0003
E 0.0001-0.0005 0.0001-0.0002
M 0.0001-0.0002 0.0001-0.0003

Fig. 28—Reaming Piston Pin Holes
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Check each piston pin bore which has been reamed
with the pin to be used in that particular bore.

Use a new piston pin to check the piston pin bush-
ing in the connecting rod for wear. If the new pin falls
through the bore by its own weight, ream the bore for
the next oversize pin (fig. 29), or replace the bushing.

c. Connecting Rods.

Connecting rods with damaged threads, nicked studs,
deep nicks, signs of fractures, scored bore, or with the
bore out of round more than 0.0002 inch should be
replaced.

Connecting rods with twists or bends should be
replaced. Check every connecting rod for alignment on
a fixture after fitting the piston pins (fig. 30).

PISTON PIN

CONNECTING ROD

Connecting Rod
Aligner

Fig. 30—Checking Connecting Rod Alignment

5. FLYWHEEL REPAIR

Flywheel repair consists of refacing the clutch fric-
tion surface or replacing the starter ring gear.

a. Inspection.

Flywheels that have a burned or scored friction face
surface should be replaced or machined. Check the
flywheel runout by positioning a dial indicator on the
outer edge of the surface contacted by the clutch plate
(fig. 31).

If the runout exceeds 0.005 inch total indicator read-
ing, remove the flywheel and turn it 180°, then replace
it and again check the runout. If the runout is still in
excess of 0.005 inch, machine or replace the flywheel.

CONNECTING ROD
Fig. 29—Reaming Connecting Rod Bushing

b. Refacing.

If it is necessary to remove more than 0.045 inch
from the original thickness of the flywheel to obtain
a smooth surface, it should be replaced.

¢. Ring Gear Replacement.

To replace a ring gear, drill a 174, inch hole nearly
through the ring gear on the engine side of the gear,
and cut the remaining portion with a chisel. Heat the
new ring evenly to 360°F., and place it in position on
the flywheel and allow it to cool. Check the ring gear
runout. The runout must not exceed 0.010 inch.

Fig. 31—Checking Flywheel Runout
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Fig. 32—8-Cylinder Exhaust System

6. MUFFLER, INLET PIPE, OUTLET PIPE,
AND CROSSOVER PIPE (8-CYLINDER ONLY)

The procedures given here cover the removal and
installation of each part in the exhaust system.

Figure 32 shows the 8-cylinder exhaust system. The
6-cylinder parcel delivery exhaust system shown in fig.
33 is typical of all 6-cylinder trucks.

a. Muffler Replacement.

Loosen the inlet and outlet pipe clamps. Remove the
outlet pipe. Remove the muffler from the inlet pipe.

To install, connect the muffler to the inlet pipe. Con-
nect the outlet pipe to the muffler and tighten both
clamps.

b. Muffler Outlet Pipe Replacement.

Loosen the muffler outlet pipe clamp and remove the
outlet pipe from the muffler.

To install, connect the outlet pipe to the muffler and
tighten the outlet pipe clamp.

34846-S
23438-S 33798-S
- \b 33797-S
\ 33

MUFFLER INLET PIPE—5264

5291
5247 5298

MUFFLER—5230

7

MUFFLER OUTLET PIPE—5255 24367-S

34846-S

33797.S 1639

Fig. 33—6-Cylinder Exhaust System
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c. Muffler Inlet Pipe Replacement.

Loosen the crossover pipe clamp and muffler inlet
pipe clamp. Disconnect the inlet pipe from the right
hand exhaust manifold. Remove the inlet pipe from
the muffler.

To install, connect the inlet pipe to the muffler. Con-
nect the inlet pipe to the right hand exhaust manifold.
Tighten the cross-over pipe clamp and muffler inlet
pipe clamp.

d. Crossover Pipe Replacement
(8-Cylinder Only).

Loosen the crossover pipe clamp. Disconnect the
crossover pipe from the left hand exhaust manifold.
Remove the cross-over pipe from the inlet pipe.

To install, connect the cross-over pipe to the inlet
pipe. Connect the cross-over pipe to the left hand ex-
haust manifold. Tighten the cross-over pipe clamp.
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The material presented in this chapter covers the
H-Series 6-cylinder engine illustrated in figs. 1 and 2.
This engine is a 95-horsepower L-head engine with a
3.3 inch cylinder bore and a 4.4 inch piston stroke. The
piston displacement is 226 cubic inches.

Complete removal and installation information cov-
ering all of the component parts of the engine are
included in this chapter. Procedures for disassembly,
cleaning, inspection, repair, and assembly of the differ-

1. MANIFOLD

A chamber is built into the intake manifold center
section where the carburetor and exhaust manifold are
attached. An exhaust control valve, located in the
exhaust manifold, directs exhaust gases into this cham-
ber when the engine is cold to provide faster engine
warm-up.

NOTE: Do not remove manifolds when hot. They

may warp and make reassembly difficult.

Replace manifolds that are warped or have devel-

Fig. 1 —H-Series 6-Cylinder Engine (¥ Front View)

ent units of this engine are also given here. General
overhaul procedures for the H-Series engine are given
in the chapter on general engine repair. The procedures
and operations described and illustrated in this chapter
can only be used for working on this engine.

Always install new gaskets when any installation is
made where gaskets have been previously removed. A
complete engine overhaul gasket kit illustrated in fig. 3
is available for engine overhaul.

REPLACEMENT

oped cracks. The exhaust control valve (fig. 4) may
stick and need replacement.

Manifold replacement procedures are covered under
the headings “a. Conventional Truck,” “b. Cab-Over
Engine,” and “c. Parcel Delivery.”

1013

Fig. 2—H-Series 6-Cylinder Engine (Sectional View)
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1143
Fig. 3—Engine Overhaul Gasket Kit

a. Conventional Truck.

Remove the air cleaner. Disconnect the distributor
vacuum line, choke wire, and fuel line at the carburetor.
Disconnect the governor lines. Disconnect the accelerator
linkage at both sides of the bell crank and at the car-
buretor. Remove the carburetor and governor. Discon-
nect the windshield wiper hose. Remove the screw hold-
ing the manifold air baffle assembly to the cylinder
head. Remove the top nut from the engine right front
support bracket and remove the intake manifold baffle
assembly. Disconnect the muffler inlet pipe from the
exhaust manifold. Remove the manifold hold down
nuts and lift both the intake and exhaust manifolds
and gaskets from the block. Remove the nuts holding
manifolds together and separate the manifolds.

Disassembled views of the intake and exhaust mani-
folds used on H-Series engines are shown in figs. 5 and
6 respectively. Before reassembling and installing the
manifolds, make sure all gasket surfaces are free from
old gasket material and projections that may affect
sealing.

1211
Fig. 4—Manifolds Showing Exhaust Control Valve

33925.8— S

P
g;gzgf_ 5___,_@ GASKET—9447

MANIFOLD—9424

358066-S

33814-8 ——=
Fig. 5—Intake Manifold {Conventional Truck)
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To install the manifolds, fasten them together and
tighten the nuts to 30-35 foot-pounds torque. Place the
manifolds on the engine block with new manifold
gaskets (fig. 7). Tighten the nuts to 25-30 foot-pounds
torque. Start at the center and work toward the ends
to avoid manifold distortion. Install the carburetor and
governor. Connect the windshield wiper hose. Connect
the accelerator. Connect the choke wire, fuel line, and
distributor vacuum line to the carburetor. Connect the
governor lines. Fasten the manifold air baffle assembly
to the cylinder head. Install the top nut on the engine
front support bracket. Connect the muffler inlet pipe
to the exhaust manifold. Connect the heater hose and
install the air cleaner.

b. Cab-Over-Engine.

Remove the engine cover and dash panel to gain
access to the engine from inside the cab. Disconnect the
air cleaner flexible tube at the carburetor. Disconnect
the distributor vacuum line, choke wire, and fuel line

GASKET—944 1 30

GASKET—9435

R N9163 P
2 i

9462 S 3422.5
ool vAVES9l60  ©~——338145
9449

B~——126498.5

9465 COUNTERWEIGHT—9458
Fig. 6—Exhaust Manifold (Conventional Truck)

1656
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at the carburetor. Disconnect the windshield wiper hose
and governor lines. Remove the carburetor and gov-
ernor. Remove the screw that secures the manifold air
baffle assembly to the cylinder head. Remove the top
nut from the engine right-hand front support bracket
and remove the manifold air baffle assembly. Discon-
nect the muffler inlet pipe from the exhaust manifold.
Remove the manfold hold down nuts and washers. Re-
move the bolt securing the right-hand front support
bracket to the frame. Tilt the engine toward the left-
hand side of the engine compartment to allow sufficient
clearance for removing the manifolds. Lift both the in-
take and exhaust manifolds and gaskets from the block.
Remove the nuts that hold the manifolds together and
separate the manifolds.

The exhaust manifold used in cab-over-engine trucks
is shown in fig. 8 with the exhaust control valve re-
moved and disassembled. Figure 9 illustrates the intake
manifold.

Before reassembling and installing the manifolds,
make sure all gasket surfaces are free from old gasket
material and projections that may affect sealing.

To install the manifolds, fasten them together and
tighten the nuts to 30-35 foot-pounds torque. With the
engine tilted toward the left-hand side of the engine
compartment, place new manifold gaskets (fig. 7) on
the studs and install the manifolds on the block. Tighten
the manifold retaining nuts to 25-30 foot-pounds torque.
Start at the center and work toward the ends to avoid
manifold distortion when tightening the nuts. Return
the engine to its proper position and install the engine
support to frame bolt.

Tt

Part No. 1GA-9433
MANIFOLD GASKET KIT

v EET

CENTER GASKET
9448

REAR GASKET FRONT GASKET

9441 9442
1145

Fig. 7—Manifold Gasket Set
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Fig. 8—Exhaust Manifold (Cab-Over-Engine)

Connect the muffler inlet pipe. Install the manifold
air baffle assembly and secure it to the cylinder head
and engine support bracket. Install the governor and
carburetor. Connect the windshield wiper hose, gover-
nor lines, fuel line, choke wire, distributor vacuum line,
and air cleaner flexible tube. Install the dash panel and
engine cover.

c. Parcel Delivery.

Remove the engine compartment rear cover. Lift the
engine compartment front cover and fasten it open with
the hook provided at the left-hand corner near the
hinge. Disconnect the air cleaner flexible tube, distrib-
utor vacuum line, choke wire, and fuel line at the car-
buretor. Disconnect the windshield wiper hose. Remove
the carburetor. Remove the screw that secures the mani-
fold air baffle assembly to the cylinder head. Remove
the top nut from the engine right-hand front support
bracket and remove the air baffle assembly. Discon-
nect the muffler inlet pipe from the exhaust manifold.
Remove the manifold retaining nuts and washers and
lift the manifolds from the block. Remove the nuts that
hold the manifolds together and separate the manifolds.

The parcel delivery truck is equipped with the same
type intake and exhaust manifolds as used on cab-over-
engine trucks (figs. 8 and 9).

GASKET—9435

GASKET—9448

INTAKE MANIFOLD
9424

88397-8— @/@ 34847-S
33925-S——x

Fig. 9—Intake Manifold (Cab-Over-Engine)
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Before reassembling and installing the manifolds,
make sure all gasket surfaces are free from old gasket
material and projections that may affect sealing.

To install the manifolds, fasten them together and
tighten the nuts to 30-35 foot-pounds torque. Place new
manifold gaskets (fig. 7) on the block and install the
manifolds. Tighten the manifold retaining nuts to 25-
30 foot-pounds torque. Start at the center and work

toward the ends to avoid manifold distortion when
tightening the nuts.

Connect the muffler inlet pipe. Install the manifold
air baffle assembly and secure it to the cylinder head
and engine support bracket. Install the carburetor. Con-
nect the windshield wiper hose, fuel line, choke wire,
distributor vacuum line, and air cleaner flexible tube.
Lower the engine compartment front cover and install
the engine compartment rear cover.

2. CYLINDER HEAD REPLACEMENT

Cylinder heads are cast from the same high grade
iron as is used for the cylinder block. Expansion and
contraction due to temperature variations is the same
for both head and block lessening the possibility of
cylinder head distortion.

NOTE: The 1HA-6050 cylinder head is interchange-
able with either the 7THA-6050 or the OHA-6050
cylinder head.

Cylinder heads must be replaced when cracks develop
or distortion prevents adequate sealing at the gasket
surface.

Replacement procedures are covered under headings
“a. Conventional Truck,” “b. Cab-Over-Engine.” and
“c. Parcel Delivery.”

a. Conventional Truck.

Drain the cooling system. Remove the air cleaner.
Disconnect the upper radiator hose at the cylinder head.
Disconnect the cylinder head temperature unit sending
wire. Remove the screw from the distributor vacuum
line clamp on the forward left corner of the cylinder
head. Disconnect the ignition wires from the spark plugs
and remove the plugs. Remove the two screws from
the coil bracket and let the bracket hang from the dis-
tributor. Disconnect the heater hose. Remove the screw
from the manifold air baffle assembly on the right-hand
side of the cylinder head. Remove the cylinder head
bolts, then remove the cylinder head.

Before installing a cylinder head, clean the carbon
deposits from the combustion chambers and check to
see that all water passages are open. Gasket surfaces

CYLINDER HEAD GASKET

CUT-OFF CORNER TOWARD FRONT

Fig. 10—Cylinder Head Gasket Installation

must be free of old gasket material and projections at
bolt holes that may affect sealing.

Install a new cylinder head gasket (fig. 10) with the
cut off corner at the left front corner of the block.

NOTE: If the gasket is installed improperly, water
will leak externally at the left rear corner of the
engine between cylinder head and block. Do not
enlarge any gasket holes or overheating of the rear
cylinders may result.

Place the cylinder head in position on the block,
being careful not to damage the gasket. Before install-
ing the cylinder head bolts, coat the bolt threads with
a light coat of water resistant sealer. Insert the cylinder
head bolts and tighten them to 65-70 foot-pounds
torque in the sequence shown in fig. 11. Fasten the
manifold air baffle assembly to the cylinder head. Con-
nect the heater hose. Fasten the distributor vacuum
line clamp to the cylinder head. Connect the tempera-
ture unit sending wire. Install the spark plugs. Torque
the plugs to 24-30 foot-pounds. Position the coil bracket
and install the two holding screws. Connect the ignition
secondary wires to the spark plugs. Connect the radiator
hose. Fill the cooling system according to the prevail-
ing temperature. Operate the engine for five minutes,
stop the engine, and check the coolant level in the
radiator.

b. Cab-Over-Engine.

Drain the cooling system. Disconnect the upper
radiator hose at the cylinder head. Remove the engine
compartment cover. Disconnect the cylinder head tem-
perature sending unit wire. Remove the screw from

®

g@@ o2 o2 @
@ ®®®®

® ®
.®®®®®®@®

1132

Fig. 11—Cylinder Head Bolt Tightening Sequence
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the manifold air baffle assembly on the right-hand side
of the cylinder head. Disconnect the ignition wires from
the spark plugs and remove the plugs. Remove the two
screws from the coil bracket and let the bracket hang
from the distributor. Disconnect the heater hose. Re-
move the cylinder head bolts, then remove the cylinder
head.

Before installing a cylinder head, clean the carbon
deposits from the combustion chambers and check to
see that all water passages are open. Gasket surfaces
must be free of old gasket material and projections at
bolt holes that may affect sealing.

Install a new cylinder head gasket (fig. 10) with the
cut off corner at the left front corner of the block.

NOTE: If the gasket is installed improperly, water
will leak externally at the left rear corner of the
engine between the cylinder head and block. Do not
enlarge any gasket holes or overheating of the rear
cylinders may result.

Place the cylinder head in position on the block,
being careful not to damage the gasket. Before installing
the cylinder head bolts, coat the bolt threads with a
light coat of water resistant sealer. Insert the cylinder
head bolts and tighten them to 65-70 foot-pounds torque
in the sequence shown in fig. 11. Connect the heater
hose. Fasten the coil bracket and manifold air baffle
assembly to the cylinder head. Install the spark plugs
and tighten them to 24-30 foot-pounds torque. Connect
the ignition wires to the spark plugs. Connect the tem-
perature sending unit wire. Connect the radiator hose.
Install the engine compartment cover. Fill the cooling
system according to the prevailing temperature. Operate
the engine for five minutes, stop the engine, and check
the coolant level in the radiator.

c. Parcel Delivery.

Drain the cooling system. Open the engine compart-

3. OIL PAN, OIL PUMP, AND

Procedures in this section cover removal, cleaning,
inspection, installation of the oil pan, reconditioning the
oil pump, and replacement of oil seals and oil pressure
relief valve.

a. Oil Pan.

An oil pan cleanout plate is provided on the bottom
of the oil pan. The oil pump screen assembly can be
cleaned when the cleanout plate is removed. Figure 12
illustrates the pan, cleanout plate, gaskets, oil seals, and
screen assembly.

(1) REMOV AL. Raise the front end of the truck and
set it on safety jacks. Drain the crankcase. Remove the

ment rear cover. Open the engine compartment fromt
cover and fasten it open with the hook provided at the
left-hand corner near the hinge. Disconnect the upper
radiator hose at the cylinder head. Disconnect the tem-
perature sending unit wire. Remove the screw from the
manifold air baffle assembly on the right-hand side of
the cylinder head. Disconnect the ignition wires from
the spark plugs and remove the plugs. Remove the two
screws from the coil bracket and let the bracket hang
from the distributor. Disconnect the heater hose. Re-
move the cylinder head bolts, then remove the cylin-
der head.

Before installing a cylinder head, clean the carbon
deposits from the combustion chambers and check to
see that all water passages are open. Gasket surfaces
must be free of old gasket material and projections at
bolt holes that may affect sealing.

Install a new cylinder head gasket (fig. 10) with the
cut-off corner at the left front corner of the block.

NOTE: If the gasket is installed improperly, water
will leak externally at the left rear corner of the
engine between the cylinder head and block. Do not
enlarge any gasket holes or overheating of the rear
cylinders may result.

Place the cylinder head in position on the block,
being careful not to damage the gasket. Before installing
the cylinder head bolts, coat the bolt threads with a
light coat of water resistant sealer. Insert the cylinder
head bolts and tighten them to 65-70 foot-pounds torque
in the sequence shown in fig. 11. Connect the heater
hose. Fasten the coil bracket and manifold air baffle
assembly to the cylinder head. Install the spark plugs
and tighten them to 24-30 foot-pounds torque. Connect
the ignition wires to the spark plugs. Connect the radi-
ator hose. Close the engine compartment covers. Fill
the cooling system according to the prevailing tempera-
ture. Operate the engine for five minutes, stop the
engine, and check the coolant level in the radiator.

PRESSURE RELIEF VALVE

splash pan. Disconnect the starter cable and remove the
starter. Disconnect the ventilation pipe bracket. Re-
move the screws that hold the oil pan to the engine
rear plate. Remove the screws that hold the oil pan to
the engine block and the front cover plate. Remove the
oil pan from the engine.

(2) CLEANING. Use a solvent to remove the sludge
and dirt from both the inside and outside of the oil pan.
Scrape the old gasket flange. Clean the oil pump inlet
screen.

(3) INSPECTION. Inspect the oil pan for any ex-
ternal damage such as cracks or warped gasket surfaces.
Inspect the drain plug threads for damage that may
cause leakage. Check the oil pump screen and inlet tube
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assembly for restrictions in the passages. Repair any
damage or replace the pan if repairs cannot be made.

(4) OIL SEAL REPLACEMENT. Remove the oil
packing and thoroughly clean the packing retainer
grooves. Soak the packing (fig. 13) in SAE 20 oil for
two hours before installation. Install the short packing
in the front retainer groove and the long packing in the
rear retainer groove. “Roll-in” the packing with a round
bar (fig. 14) to make sure the packing meets the gasket
evenly.

(5) INSTALLATION. Spread a thin film of grease
on the oil pan gasket surface to hold the gasket in place
during installation. Install a new gasket (fig. 13) on the
pan. Lift the pan into place and install the screws that
hold the oil pan to the block and front cover plate.
Torque the screws to 15-18 foot-pounds torque.

NOTE: Alignment of the oil pan can be simplified
by temporarily installing two studs in opposite corn-
ers of the block to guide the pan into place.

Install the screws that hold the oil pan to the engine

Fet Pl THASTEY
OL PAM GABET W .

PACKING—-6707
Lo’
t

SIDE GASKET ) le—PACKING —6702
ey P o

GASKET—6710

Fig. 13—Engine Oil Pan Gasket Set

o
%\21531-8
1144

Fig. 14—Installing Oil Seal Packing

rear plate. Torque screws to 10-15 foot-pounds torque.
Install the drain plug. Connect the wventilation pipe
bracket. Install the starter and connect the starter
cable. Install the splash pan. Remove the jacks from
under the front end. Fill the crankcase with proper
quantity and grade of oil according to the prevailing
temperature.

b. Oil Pump.

The rotor type oil pump is used on the H-Series en-
gine and is externally mounted. In order to remove the
oil pump with the engine in.the chassis, it is necessary
to raise the front of the engine so that the pump will
clear the frame side rail when it is pulled out.

NOTE: The oil pump and camshaft gear back lash
should be 0.0003-0.005 inch.

72432-S—>\

OIL PUMP 4&

DRIVEN GEAR {30
6652 oY

ROTORS
6650

1081

Fig. 15—Rotor Type Oil Pump
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OUTER ROTOR

Feeler Gage

INNER ROTOR 1134
Fig. 16—Measuring Clearance Between Qil Pump Rotors

Before removing the oil pump, check the back lash
between the oil pump driven gear and the camshaft
gear. This can be done by moving the distributor rotor
and checking the distributor shaft free play. The rotor
free play should be less than 4 inch at the tip of the
rotor.

(1) REMOVAL. Disconnect the right hand engine
front support. Disconect the radiator hose. Raise the
engine so the pump will clear the frame when removed.

Remove the screws that hold the pump to the block
and remove the pump.

(2) DISASSEMBLY. A disassembled rotor type
pump is illustrated in fig. 15. Remove the cover plate.
Remove the outer rotor. Remove the pin from the oil
pump driven gear. Remove the gear. Remove the inner
rotor and shaft.

(3) CLEANING. Remove any dirt and sludge forma-
tion from the pump parts. Clean all parts with a suitable
solvent.

(4) INSPECTION. Visually check all parts for
breakage. Measure the clearance between the rotors as
shown in fig. 16. Clearance should be 0.006-0.010 inch
between the rotors.

Measure the outer rotor to body clearance as shown
in fig. 17, Clearance should be 0.005-0.010 inch.

Make rotor measurements as illustrated in fig. 18.
Rotor thickness shoula not be less than 0.998 inch.

Feeler Gage -

P

4&: X3

OUTER ROTOR PUMP BODY 1135

Fig. 17—Measuring Clearance Between Outer Rotor
ond Pump Body

THICKNESS

DIAMETER
/LINNER ROTOR

OUTER ROTOR

Fig. 18—0Qil Pump Rotors
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Outer rotor outside diameter should not be less than
2.246 inches.

NOTE: If rotors are worn beyond the specified
limits, replace them with Oil Pump Rotor and Shaft
Kit number THA-6650 ( fig. 19).

Check the cover plate for wear as shown in fig. 20. If
the clearance exceeds 0.001 inch, replace the plate.

With the rotors assembled in the housing, place a
straight edge over the rotors and pump body. Measure
the clearance between the pump body and the straight
edge. Replace the pump body if clearance is less than
0.001 to 0.003 inch.

Measure the pump shaft end play as shown in fig. 21.
End play should be 0.008-0.012 inch.

(5) ASSEMBLY. Install the inner rotor and the
shaft in the housing. Press the oil pump driven gear
on the shaft until there is a shaft end play of 0.008-
0.012 inch.
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Fig. 19—0il Pump Rotor and Shaft Kit
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