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faces of both halves of the bearing. Retain the forward 
pressure on the crankshaft, and tighten the cap bolts 
to specifications (fig. 37). Check the crankshaft end play. 

(4) REPLACING REAR MAIN BEARING CRANK
SHAFT 011, SEALS. Remove the crank. haft journal 
oil seals from the cylinder block and seal retainer, or 
bearing cap. Clean the seal grooves. 

Install a new seal in the cylinder block as shown in 
fig. 38. After installation, cut the seal flush without any 
frayed edges overlapping. Install the new journal seal 
in its retainer or bearing cap as shown in fig. 39. After 
installation cut the seals flush. 

Coat the rear oil seal retainer to block mating face 
with sealer, install the retainer and tighten the bolts to 
23-28 foot-pounds torque. Dip the side seals in light 
engine oil, then immediately install them in the grooves. 
It may be necessary to tap the seals into place for the 
last 1f2 inch of travel. Do not cut the seal projecting ends. 

CAUTION: Do nol u.e sealer on the side .eal • . The 
$eal& are de&igned to expand when dipped in oil. 
V$ing sealer may retard this expansion. 

To check retainer or bearing cap side seals for leaks, 
squirt a few drops of oil into the parting lines between 
the cap or retainer and the cylinder block from the out
side. Blow compressed air against the seals from the 
inside of the block. If air bubbles appear in the oil, it 

(223 OR 272 CUBIC 
INCH ENGINE) 

T52T-670J-AJD 
(302 OR 332 CUBIC 

INCH ENGINE) 

6639 

fig. 39-0il Seal 10 Re/ainer Ins/allalion-Typical 

indicates possible oil leakage. 

NOTE: The above le.1 .hould nol be performed on 
newly installed seal& until sufficient lime ha, been 
allowed Jor the seals to expand into the &eal groove •• 

8. CYLINDER BLOCK, PISTONS, PISTON RINGS, AND CONNECTING 
RODS AND BEARINGS 

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_ 

a. Cylinder Block. 

Clean o ld gasket material from all machined surfaces. 
Remove the pipe plugs which seal oil passages and clean 
all passages thoroughly. 

(1) INSPECTION. Make a thorough check for cracks. 
Minute cracks not visible to the naked eye may be 
detected by coating the suspected area with a mixture of 
25% kerosene and 75% light motor oil. Wipe the part 
dry and immediately apply a coating of zinc oxide dis
solved in wood alcohol. If cracks are present, the coating 
will become discolored at the defective area_ 

Make sure the threads in the head bolt holes are 
clean_ Dirt in the threads can cause binding and result 
in a false torque reading_ Use a tap to true up threads 
and to remove deposits if necessary. 

Inspect the cylinder bores for scoring, taper, out of 
roundness, and wear. Use a cylinder bore gauge to make 

the measurements (fig. 40). Follow the instructions of 
the tool manufacturer. Only experienced personnel 
should be permitted to take these measurements. 

Inspect all expansion-type plugs for evidence of 
leakage. 

(2) REPAIRS. To remove an expansion-type plug, 
drill a '12 inch hole in the center of the plug and remove 
the plug as shown in fig. 41. Clean the plug recess 
thoroughly. Coat the flange of the new plug with sealer 
and install it with the flange facing out. Drive the plug 
in until the flange is flush or slightly below the casting 
surface (fig. 42). 

NOTE: A 0.030 inch oversize plug i. atmilable. 

Rebore cylinders that are deeply scored and when 
taper and/ or when out-of-roundness are excessive_ If 
the cylinder bore and piston wear are not excessive, new 
service piston rings will give satisfactory performance. 

(3) BORING CYLINDER BLOCK. Follow the bor
ing equipment manufacturer's instructions. This work 
should be performed by experienced personnel only. 

Bore the cylinder with the most wear first to deter-
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fig. 40-Cylinder 80re Measurement-Typical 

mine the proper oversize. If this cylinder will not clean 

up when bored for the maximum oversize piston rec

ommended, the block should be replaced. Bore the cylin

der to within approximately 0.0015 inch of the required 

oversize diameter. This will allow enough stock for the 
final step of honing the bores so the correct surface 

finish and pattern are obtained. Use a number 220-280 
grit hone for this operation. 

CAUTION: Thoroughly clean the block to remove all 

particles after the boring and honing operations, 
then coat the bores with oil. 

(4) CYLINDER BORE "GLAZE" REMOVAL. 
Whenever piston rings are installed in a used. cylinder 

remove the "glaze" on the bore to aid in ring seating. 

Take all necessary precautions to catch the grit. Pass 

... 

CYLINDER BLOCK 
CORE PLUGS 6600 

fig. 41-Expansion -Type Plug Removal-Typical 

TOOI-T~~[~;~g~;~;!~C'ENG""S)~X.~ (223 AND 272 CUBIC INCH 

Tool- T52T-6266·C1D 
(302 AND 332 CUBIC INCH ENGINES) 

CYLINDER BLOCK CORE PLUGS 

fig. 42-Expansion-Type Plug Installation-Typical 

a hone or glaze removing tool through the cylinder bore 
a few times. Do not hone more than enough to rough up 

the finish. Thoroughly clean the cylinder Dore and block 
after glaze removal, then oil the bores. 

h. Pistons, Pins, and Rings. 
(1) CLEANING AND INSPECTION. Remove the 

carbon deposits from the piston. Clean the piston ring 
grooves with a ring groove cleaner (fig. 43). Make sure 

the oil ring slots (or holes) are clean. 

CAUTION: Do not use a caustic cleaning solution or 

a wire brush. 

Inspect pistons for fractures at the ring lands, skirt, 

and pin bosses, and for scuffed or scored skirts. Spongy, 

eroded areas near the edge of the piston top are usually 

caused by detonation, or pre-ignition. A shiny surface 
on the" thrust surface of the piston, offset from the center
line between the piston pin holes, can be be caused by 

Groove Cleaning Tool 
TS2L.6110·AAD 

Fig . 43-Cfean;ng Ring Grooves 

6097 
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F;g. 44-Normal Wear Pattern 

WEAR AREAS 
6609 

a bent connecting rod. The normal wear pattern of a 
piston is shown in fig. 44. 

Inspect the piston pins for signs of fracture or etch

ing. Check the p in for proper fit in the piston and rod 

bushing. Check for wear in the pin retainer grooves. 

(2) REPAIRS. Replace pistons showing signs of ex

cessive skirt clearance, or ring side clearance, wavy ring 

lands, frac tures or damage from detonation or pre
ignition. 

R eplace piston pins showing signs of fracture or etch

ing. Piston pins that show wear or fit loosely in the 

piston or rod bushing should be replaced. R eplace all 
piston pi n retainers. 

(3) FITTING PISTONS. Pistons of 0.020, 0.030, 

0.040, 0.060 inch oversize are avai lable for most engines. 

Check the parts catalogue for sizes available. 

To fit a piston in a cylinder bore, calculate the size 

piston desired by taking a bore check (fig. 40) and select 

the proper size piston to provide the desired clearance. 

Check the piston being fitted by a ttaching a tension 

scale to the end of a fee ler gauge ribbon (1/2 inch wide) 

of the proper thickness. Position the feeler on the side of 

the piston 90° from the piston pin hole. Invert the piston, 

then push the piston a nd feeler into the bore parallel to 

the crankshaft axis. H old the piston and pull out the 

fee ler ribbon, noting the reading on the pull scale 
(fig. 45). 

If the scale reading is greater than the maximum 

allowable pull, recheck calculations to be sure the proper 

size piston has been selected, check for a damaged piston, 

try a new piston, or hone the cylinder to obtain the 
proper fit. 

If the scale reading is less than the mmimum allow
able pu ll, recheck calculations before trying another 

Fig 45-Fitting Piston-Typical 

piston. If none can be fitted, bore the cylinder to the next 

size piston. When a piston has been fitted, mark it for 

assembly in the cylinder to which it was fitted . 

NOTE: A.ll pistons are tile sOine weight, both standard 

and oversize; there/ore, pistons oj various sizes can 

be i1ltermixed without upsetting engine balance. Re

bore only the cylinder or cylinder' which require it. 

( 

... ~~~ ... --. 
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• - 6485 

Fig . 46-Measurin9 Piston Ring Gap-Typical 
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PISTON WEAR CAUSED BY BENT ROD 

OR MISALIGNED PISTON PIN HOLE 6371 

Fig. 41-Wear Patlern Dn Piston-P;slon Pin Boss Surface 

(4) FITTING PISTON RINGS. Select the proper 

ring set for the size piston to be used. Before the rings 

are installed on the piston, check each ring 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 ;s 

square with the cylinder wall. Use caution during this 

operation to avoid damage to the ring or cylinder bore. 

Measure the gap between the ends of the ~ing with a 

feeler gauge (fig. 46). The gap should be from 0.010. 

0.027 inch. If the gap is less than the lower limit, try 

another ring set. After the rings have been fitted in the 

cylinder bore, immediately install them on the piston or 

identify them with the piston and cylinder in which they 

are to be installed. 

After the rings have been installed in the ring grooves 

BEARING WEAR 
IMPROPER. GRINDING OF CRANKSHAFT JOURNAL 6372 

Fig. 48-Wear Pattern on Connecting Rod Bearing 

according to the instructions on the piston ring package, 

check the ring side clearance with a feeler gauge. The 

gauge should slide free ly around the entire piston r ing 
circumference without binding. 

If the rings are to be installed in a used cylinder, 

remove the "glaze" on the bore as previously explained. 

(5) FITTING PISTON PIN. The piston pin should 

be a light thumb press fit at normal temperature (70 °F). 
Standard piston pins are color coded green. Pins of 

0.001 inch oversize (color coded blue) and 0.002 inch 

oversize (color coded yellow) are available. 

If the piston pin hole must be reamed, use an expan

sion-type piloted reamer. Place the reamer in a vise and 
revolve the piston around the reamer. Set the reamer to 

the size of 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 a lignment of 

the bores. 

Check the reamed hole size, using the new piston pin. 

If the bore is small, expand the reamer slightly and 

make another cut. Repeat the procedure until the proper 
fit is obtained. Check the fitted piston pin for fit in the 

respective rod bushing. Ream the bushing if necessary 

to fit the pin. 
Install a retainer at each end of the pin to hold it in 

place. When the retainers are installed, make sure they 

are properly seated in the grooves provided in the piston 

pin bore. Always use new retainers. 

c. Connecting Rod. 
The connecting rods and re lated parts should be care

fully inspected and checked for conforma~ce to specifi
cations. Various forms of engine wear which are caused 

by these parts can be readily identified as follows: 
A shiny surface on the pin boss side of the piston 

usually indicates that a connecting rod is bent or the 

piston pin hole is not in proper relation to the piston 

skirt and ring grooves (fig. 47) . 

Abnormal connecting rod bearing wear can be caused 

by either a bent connecting rod, a crankshaft journal 
improperly machined, or a tapered connecting rod bore 

(fig. 48). 
Twisted connecting rods wil l not create an easily 

identifiable wear pattern, but badly twisted rods will 

disturb the normal actions of the entire p iston, ring, 
and rod assembly that may result in excessive oil 

consumption. 

(1) CLEANING AND INSPECTION. Clean all parts 

and passages in solvent. N ever use a caustic cleaning 

solution. Remove the bearings ( identify them if they 

are to be used again) , then thoroughly clean the rod bore 
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