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FOREWORD

This book contains information snd instructions for the
ovechaul or repair of the Ford and Mercury V-8 engines {except
&0 H.P.) built during 1937 through 1948 inclusive, Due to the
differences in the various models of cors and iracks using these
engines, ne atfempt has been made in this book te cover the
procediires necessary o remore the engine from the velicle,
The instructions and procedures start icith the engine alrendy
remioved from the vohicle.

This book applies te any of these engines, since their con-
eetion is identical excopt for sises. Each Chapter is divided
o arelions as shown in the Table of Contents. Chaprer IV
gives fits, toleraneces, and swwear limits in tabulaied form. Maxi-
mum clenrnnees are included since it is possible for twoe parts,
either of which is satisfactory for further use when considered
alone, to harve excessive clearance ichen used together.

Throughout this ook, on the first page of each Chapter, o
lisi of the major subjects in the Chapter is given, each with
un assigned seetion number.

In the Inspection and Repair Chupter, each seciion contains
complefe inspection instructions, swith wear Nmits which
clearly point out ichen a part should be reworked or replaced.

Numbers appearing in the varions illustrations in bold type
are basic part nimbers. When ardering purtsfrom vour author-
ized dealer by these numbers, specify the year and model num-
Ber of the vehicle.

This beak iz intended to be wused as u guide for anyone work-
ing on any of these engines, and it gives procedures for the
complete repaie of the engine. Where limited repairs only are
to be made, follow just those portions of the book that apply
to the purticular engine being worked on. This iz a Repair
Manual rather than o Reconditioner’s Manual, and some
weceptable repair practices swould not be acceptable recondi-
tloning practices. In this book the word “repair' is used to
indicate “restore to good working condition'” and not to o
“like new™ condition.

£
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(] Chapter I—Description and Disassembly

112, ACCESSORY REMOVAL.

The first step in the disassembly of the engine is the removal of
the accessories.

a. Remove Carburetor, Locsen the clamp screw at the bottom
of the sir cleaner and Lift the cleaner from the carburetor {fig. 1).
Disconnect and remove the fuel line from the carburetor and fuel
puEp. ,R’mw" the three nuts and washers that hold the carburetor
to I'h: ::nl:t manifold, and remove the carburcter from the intake
manifold,

b. Remove Fuel Pump, Remove the two nuts and Aat washers
that hold the fuel pump and its adapter to the intake manifold and
remave the fuel pump and adapter as a unit frem the intake manifold
(fig. 1). Lift out the fuel pump push rod from the intake manifold.

o, Hemove Fans, Two types of fans have been used: bracket
m.ounted_ fans and pulley mounted fans. The procedure for their
removal is contained in subparagraphs (1) and (2} below.

(1) BRACKET MOUNTED FANS. On engines having the fan
attached to the generator mounting bracket, remove the two fan
pulley nuts and washers that hold the fan and pulley assembly to the
genecator mounting bracket, and remove the fan belt and fan and
pulley assembly from the generator mounting bracket,

(2} PULLEY MOUNTED FANS. On engines having the fan at.
tached to the crankshaft pulley or the generator pulley, remove the
cap screws that hold the fan to the pulley and remove the fan from
the pulley.

d. Remove Generatar, Remove the gencrator support bracket
nut from the stud and remove the generator belt from the generator.
Remove the generator from the intake manifold,

e. Remove Spark Plug Wires and Conduits and Spark Plugs,
Remove the spark plug wires from the spark plugs. Remove the
cap screws that hold each spark plug wire conduit to the intake
manifold (Ag. 3). Remove the distributor cap bail from each cap and
remaove the caps from the distributor. On the one-cap type distribu-
ter, release the clips from the cap, and remeove the cap. Remove the

§ 112, e,
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Fig. 2—Engine, Right Side View

spark plug wires and conduits from the intake manifeld. Remove
the eight spark plugs.

f. Remove Distributor and Coil. Two types of distributors
have been used; the one-cap type and the two-cap type.

(1) ONE-CAP TYPE DISTRIBUTOR. Disconnect all wires
from the coil (g 3). Remove the two cap serews that held the coil
to the eoil bracket on the intake manifold, and remove the coil from
the brackst. Remove the two cap screws that hold the distributor te
the cylinder front cover, and remove the distributer.

{2) TWO-CAF TYPE DISTRIBUTOR. Discennect the wire
from the coil. Disconnect the wacuum line from the distributor.
Remove the three cap screws that hold the distributor to the eylinder
front cowver, and remove the distributor.

g. Hemove 0l Filter. Disconnect the oil return line and oil
intake line from the ofl filter (fig. 3). Remove the three nuts that hold
the filter to the cylinder head, and remove the flter.

h. Remove Starting Motor. Remove the cap screw which
secures the starting motor bracket to the oil pan. Locsen the two

) § 112, h.
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Fig. 3—Engine, Froat View

cap screws which hold the starting motor to the flywheel housing
until they are free from the housing. Remove the starting motor,

i. Remove Intake Muanifold. Remove the cap serews that hold
the intake manifold to the cylinder block, and remove the intake
manifold {fig. 4).

j» Remove Water Pumps. Remove the four cap screws that hold
each water pump to the cylinder block, and remove the water pumpa
from the eylinder block,

NOTE: thne of these screies is accessible for removal through
the pump inlet opening.

k. Remove (Ml Pan. Remove the cap screws from the oil pan,
and remove the odl pan from the cylinder block.

I. Remove Pressure Plate and Cluteh Disk. Press the end of
one clutch release lever down, and insert a weoden block approxi-
mately 4 inch thick between the lever and the pressure plate. Repeat
this operation for each lever. This will relieve the tension on the
pressure plate (fig. 61). Remove the cap screws from the pressure
plate cover, and remove the premure plate and clutch disk from
the Aywheel.

NOTE: (tn liquamatic drice engines, the pressure plate arnd
cluteh disk ure removed from the fluid coupling in the same
marner.

1020,
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m. Remove Flywheel. Remove the lock wire, cap screws, and
fiywheel dowel retainer from the Aywheel. Using a soft hammer,
lightly tap the flywheel on first one side and then the other until it
comes loose from the crankshaft. Life the Alywheel from the erank-
shaft.
NOTE: On liguamatic drive engines, the fluid coupling is
remaoved from the crankshaft flange by removing the screws
located between the coupling and eylinder block.

113. ENGINE DISASSEMBLY.

This section contains instructions for the complete disassembly
of the stripped engine.

a. Remove Cylinder Heads. Remove the nuts from each cylin-
der head, and remove each cylinder head and gasket from the cylin-
der bleck (fig. 4). To remove cylinder heads that have become cor-
roded to the studs, remove the studs that are eorroded, using a stud
puller that does not injure the threads on the studs (fig. 5).

b. Remove Cylinder Front Cover. Femove the cap screws
that hold the cylinder front cover to the eylinder block, and remove
the frent cover from the cylinder block (fig. 4).

¢. Remove Exhaust Manifolds. Eemove the cap screws that
hold each exhaust manifold to the eylinder block and remove the
two manifolds (fig. 4).

§ 113, o
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Fig. 5—Removing Cylinder Head Stud

. Hemuve 1] Pump. Remove the lock wire and cap serew
from the oll pump mounting fange, and remove the pump assembly
from the eylinder block (fig. 6). It may be necessary to jar the pump
slightly to remove it from its recess in the eylinder block.

necting Kod and Piston Assemblics.

NOTE: If o deep ridge is present ai the top of the eylinder
Bores, it should be removed before attempling to remove
pistens.

CRANESHAFT COMMECTING  CENTER JaiM YUMDER BLOCK
GEAR- BI06 RODS-GI00  BEARMNG CAF ) L L] gk q;:JDMF

= ol rune
CONMECTING  REAR mam  SCREIMN-§623
BEARIHG CAP RODS-6200  DEARING Car RM-533

Fig. &—Under Side of Engine With Oil Pon Remaved
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Remove the two cotter pine and nuts from the connecting rod. Tap
on the connecting rod bolt with & brass hammer until the connecting
rod cap ia free from the connecting rod, Lift the cap off the connecting
tod. Push the piston and connecting rod out of the cylinder block,
using a hammer handle, being careful that the conrecting rod bolts
do not serateh the bearing (fig. 7). Remove the connecting rod bear-
ings. As each bearing is removed, install a small piece of masking
tape at the forward end of each half, numbering the bearing removed
from the front erankpin number I, the second bearing number 2, ete.,
(fig. B). This will permit the bearings to be reinstalled in the same way
and on the same crankpin during reassembly, if they are to be reused.

o

RM-535

Fip. 8—fdwatification Marks an the Cannecting
Rod Bearings

D § 113, e
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Fig. §—0O Relief Valve, Disossernblod

f. Bemove Ol Pump Drive Cover and ldler Gear. Remove the
lock wire and the cap screws that hold the ofl pump drive cover
to the cylinder block. Remove the oil pump drive cover, gasket, and
oil pump idler gear from the cylinder block,

g Hemove il Baffles, Place a screwdriver under cach of the
oil bafles and pry its mounting clamp off the oil manifold. Remowve
the twa oil baffle assembiies from the cylinder block (fig. 9).

h. Remove Valve Assemblies and Push Rods. Insert the valve
lifter in the notches in the valve guide bushing and pall the valve
guide bushing down as shown in fig. 10, and remove the valve guide
retainer. Repeat the above operation on all the valves that are in a
closed position. Turn the crankshaft until all the valves that were
open are closed. Repeat the above procedure and remove the remain-
ing walve guide retainers,

MOTE: If the valve guide bushings are tight in the bleck and
cannot be pulled dowr with the valve lifter, compress the valve
apring with the lifter and remorve the spring retainer from the
valve siem, Roise the valee up and, using a driver that drives
the two halves of the bushing stralght down, drive the bushings

§ 115, b, iy
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Wire Hook

7

. X L AM-537
Fig. 10—Removing

Valve Guide Bushing Retainer

doien until the retainer can be removed from the bushing.
The valve and bushing assembly can then be removed from the
block with a bar-type valve lifter.

As the valves are removed, tag or otherwise identify them as to the
cylinders and valve port from which they were remewved. Lift the push
rods from the cylinder block and tag or otherwise identify them as to
the cylinder and push rod bore from which they were removed.

CRAMKEHAFT= 6306 PULLEY KEY TCHET
HQ‘. O SNTE  wasHer 6332




(E} Chapter i—Description ond Disessembly

i, Remove Uamshaft Assembly. Slide the camshaft out of the
cylinder bleck, using care not to injure the camshaft bearings with
the sharp corners of the cams,

j» Remove Crankshaft Assembly. Remove the lock wire and
the two crankshalt bearing cap outs from each main bearing cap.
Place a screwdriver between the cylinder block and the boss provided
on each side of the front and center bearing cap and pry the caps to
release them from the cylinder block. Lift the bearing caps off the
studs. Tap the rear main bearing cap off with a goft hammer. Lift the
crankshaft from the cylinder block. Remove the main bearings and
ol retainers from the eylinder block (fg. 6). IT the main bearings are
to be used again, they must be marked upon removal in such & man-
ner a8 to ingure their being reassembled in the same positions. Remaove
the oil slinger from the forward end of the crankshaflt (fg. 11).

§ 113. j. e
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121. CRANKSHAFT AND FLYWHEEL.

‘The disassembled crankshaft and fAywheel assemblies are shown
in figs. 11 and 13,

a. Crankshaft. Thoroughly clean the crankshaft, incleding clean
out all the drilled holes in the journals with a rifle brush or a piece
of wire. Replace the crankshaft fange dowels if they are damaged.
Replace a crankshaft gear that has chipped, broken or worn testh
{subpar. (2) below). If the main jouwrnals or the crankpin journals
are grooved or scored, the crankshaft must be replaced or remachined
{subpar. (1) below). Light scores or scratches can be honed, then
polished with No. 320 grit polishing paper. Measure each journal
diameter at at least four places to determine size, cut-of-round, and
taper. Remachine any journals that are out-of-round maore than
0.0015 inch. Remachine journals that taper more than 0.001 inch
{subpar. (1) below). Journals that are worn evenly with less than
0.001 inch taper or less than 0.0015 inch out-of-round need not be
reground if the available bearings will provide not more than 0.003
inch clearance for the main bearings or not more than 0,005 inch
clearance for the crankpin bearings.

(1) REMACHINING. The original maximum diameter of crank-
shaft journals for the various engines are as follows:

MODEL VEAR JoURNALE TS
B5 HP 1957.38 2.3990 in. 1.9990 in.
85 and 90 HF  Starting 1939 24000 in. 19950 in.
95 and 100 HP  Starting 1939  2.4990 in.  2.1390 in.
Subtract the amount of underaize of the bearings to be used from the

Freves § 121. a.



16 Chapter li—inspection and Repair

Cronkihalt Gaor Pullar—a8304-C

RM-339
Fig. 12—Removing Cronkshoft Gear

ariginal size (shown above) and remachine the crankshaft by grind-
ing to this new size, then polish with #320 grit polishing paper, remov-
ing not more than 0.0009 inch from the diameter.

(2) CRANKSHAFT GEAR REPLACEMENT. Remove the
crankshaft gear with a puller that pulls the gear evenly (fig. 12).
Remove the crankshaft gear Woodruff key. To install the crankshaft
gear, tap the crankshafy gear Woodruff key into the crankshaft, and
press the gear on the crankshaft.

b. Flywheel. Wash the flywheel thoroughly. Replace or reface
& flywheel (fg. 13) that has an excessively worn or scored friction
face. Replace a fiywheel ring gear that is cracked, chipped or has
excessively worn teeth (subpar. (1) below). Replace the clutch pilot
bearing if it is excessively worn or does not revolve freely and
smoothly (subpar. (2) below).

IR G
A a8

AM-350

Fig. 13—Fhywhes! and Clutch Pilet Beoring (Truck)
§ 121. h. 38aE-ST

R 581

Fig. 14—Replacing Pilot Bearing

NOTE: If the engine is equipped with liguamatic drive, it will
be necessary to replace the Tuid coupling unie if it leaks ofl or {f
the ring gear is damaged. [f the clutch friction surfoce on the
fywheel is worn or scored, the flywheel must be replaced or
refaced.

{1} FLYWHEEL RING GEAR REPLACEMENT, Drill a g
inch hole nearly through the flywheel ring gear on the engine side of
the gear. Hit the remaining portion of the ring gear with a chisel until
it separates and lift the ring gear off the flywheel. Clean the ring gear
recess on the fywheel. Heat the ring gear evenly to 360°F. and place
it en the cold flywheel, making sure it is firmly seated in the recesa
of the fywheel.

(2) REFACE FLYWHEEL. Remove just encugh material from
the clutch friction surface to obtain a smooth fAat surface parallel with
the fywheel mounting flange. The same amount of material must
also be removed from that portion of the Aywheel to which the clutch
pressure plate is attached. If the thickness of the flywheel, measured
between the friction surface and the fAywheel mounting fange, is
reduced to less than 0.855 inch in order to obtain & smooth flat sur-
face, the fiywheel must be discarded.

NOTE: The fiywheel used in connection with liguamatic drice
can alse be refaced if required, providing its thickness is not
reduced more than 0.015 inch.

(3) PILOT BEARING REFLACEMENT. Drive the pilot bear-
ing out of the flywheel (figa. 13 and 14). Install the pilot bearing with
the open side of the bearing toward the engine side of the fywheel,
uging a driver {fig. 14) that applies pressure to the outer race of the
bearing.

ELER) § 121. b.
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122, CYLINDER BLOCK.

Strip off the old gaskets from all the surfaces of the cylinder block.
Remove the oil reliel valve nut, spring, and valve from the eylinder
block (fig. 9). Remove the two oil passage plugs, ong at the front
(fig. 15) and one at the rear end of the cylinder block. Run a rifie
brush or a 14-inch rod through the oil manifold to loosen any carbon
or sludge that might have collected in the oil manifold. Blaw out the
@il manifold passages with compressed air. Coat the oil passage plug
threads with thread sealer and install them in the Block.

NOTE: Do not coat the threads in the block with sealer.

a. Inspection. After the cylinder block has been thoroughly
cleaned, inspection should cover the following seven procedures:

(1) CRACKS. If the valve springs in the block are corroded or
rusted or there is an excessive amount of sludge in the valve chamber,
it i3 an indication that the block might be cracked and should be
checked thoroughly. Check the block at the flywheel housing for
cracks around the dowel ping, Replace the block if it is cracked.

{2) STUDS. Replace damaged or broken studs (par. ¢ below).

{3) CAMSHAFT BEARINGS. Replace the camshaft bearings if
they are scored or if the inside diameters of the bearings measure
more than 1.7985 inches {par. [ below).

(4} VALVE SEATS. Replace any valve scat insert that is cracked

§ 122, . g
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or that s loose in the cylinder block (par. g below), Reface any
walve seats where there is any indication that the valve haa not been
seating or if new guides are to be installed or if the width of the
seat measures more than 0.125 inch (par. h below).

NOTE: If the engine has been completely disassembled, reface
all valee seats.

{5) CYLINDER BORES. Inspection of the eylinder bores in-
wolves four sccurate measurements.

{a) MeasurEMENTS. The fastest, accurate method of checking
cylinders is with a telescope gauge and micrometer.

(1) Measure the dinmeter of the cylinder lengthwise of the block
at the despest point of the ring wear.

{2) Measure the diameter of the eylinder lengthwise of the block
at the bottom of the cylinder.

{3) Measure the diameter of the cylinder crosswise of the block
at the deepest point of the ring wear.

(4) Measure the dinmeter of the cylinder crosswise of the block
at the battom cylinder.

(&) Draorxosis, Anaccurate diagnosis of the cylinder bore must
take into mccount taper, out-of-round, and wear.

{13 TaPER, A comparison of readings (1} with (2} and a com-
parisan of (3} with {4) above will indicate the taper. If the taper
exceeds 0.006 inch, rebore the cylinder to the next overgize for which
pistons are available.

(2) our.oF-ROUND, A comparison of the readings (I) with (3)
and a comparison of (2} with (4) will indicate the out-of-round of
the cylinders, If the cylinder i= out-of.round 0.003 inch and a true
eylinder wall cannot be obtained by honing to 0,005 inch oversize,
the cylinder must be rebored and honed to the correct size for the
oversize pistons which are available.

(1) weaRr. A comparison of readings (I} or {20 with the original
dinmeter of the cylinder will establish the amount of wear, Standard
or rebored cylinders having from 0.003 inch to 0.005 inch wear must
have the ridge at the top of the cylinders removed, and must be honed
or rebored to the correct size for the available oversize pistons. If
cylinders are worn more than 0.005 inch, the cylinder block must be
rebored and honed to the correct size for the available oversize pls-
tons. If the cylinder walls are excessively worn or scored and a true
cylinder wall cannot be obtained to accommodate the largeat over-
size piston available, cylinders can be rebored to accommodate &
cast-iron sleeve (par. e below).

RO § 122, a. (5)



0 Chapter ll—imipection and Repair

Fig. lé—imstolling Cylindar Slewve

(8) OIL RELIEF VALVE. If the cil pump to be used with the
engine is not equipped with a reliel walve (fig. 41), replace the
cylinder block relief valve spring if its tension is less than 43 cunces
or more than S0 ounces when the length of the spring is compressed
to 1.360 inches. Install the valve, spring, and the valve nut in the
cylinder block.

If the oll pump to be used with the engine is equipped with a
relief valve (fig. 42), replace the cylinder block relief valve spring
if its tension is less than 78 ounces or more than 87 ounces when the
length of the spring is compressed to 1,380 inches. Install the valve,
spring, and valve nut in the cylinder block.

{7} FUEL PUMP PUSH ROD BUSHING.

NOTE: These bushings wear out-of-round, and should a
bushing wear through, it will permit oil to escape from the
main eil passage, making it almest impossible 1o build up or
maintain suficient oil pressure.

Check the bushing for wear, using a new fuel pump push rod as a
gauge. While the clearance at this point is not critical, if the bushing
is worn excessively, it must be replaced (par. § below).

b. Sieel Sleeve Replacement. Remove the sleeves fiom the
cylinder block, using a paller that pulls the sleeve evenly. Install new
sleeves, using a replacer that provides an even pull on the sleeve with-

§ 122, b 1864040
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out distorting it {fig. 16). After the sleeves are installed, use a piston
{without rings) or a plug gauge in the cylinder to determine if the
sleeve wan properly installed. If the piston or plug gaugs bas a tend-
ency to stick, the sleeve was buckled during installation. Remowve
the damaged sleeve and install a new sleeve, and recheck it.

e, Cast=lron Sleeve Inst tion. Rebore the cylinder 00012
inch smaller than the outside diameter of the cast-iron sleeve to be
used 3o as to establish the correct press fit. Counterbere the cylinder
at the top to the correct size to accommodate the fange at the top of
the sleeve. Press a new sleeve into the cylinder bore. Mew Cast-iron
sleeves are manufactured with a finished cylinder bore to fit a stand-
ard size piston and do not require honing.

d. Cylinder Reboring and Hening. Make sure the gaskec sur-
face at the top of the cylinder block is free from carbon, old pieces
of gasket and that it is thoroughly clean before attaching the boring
bar. Rebore each cylinder 0.0015 inch under the size required for the
oversize piston to be used, leaving the 0.0015 inch for honing. A MNo.
220-L grit hone is recommended, and the honing operation requires
the removing of just enough material to obtain the correct clearance
for the piston to be used in that particular bore. When fitting pistons,
clean the cylinder walls and pistons thoroughly. Use a tension scale
and thickness gauge a8 outlined in section 123. Pistons must be kept
with the cylinder block and each piston marked indicating the cylin-
der number te which it has been fitted.

e. Stud Replacement. Remove all damaged studs with a stand-
ard stud puller. To remove a broken stud, indent the end of the
broken stud exactly in the center with a center panch. With a small
drill, drill into the broken stud to a depth of approximately two-
thirds of the length of the remaining portion of the stud, then follow
up with a larger drill. The larger drill selected must leave a wall
thicker thon the depth of the threads. Select an extractor (EZ-Out)
of the proper sire and ingert it into the drilled hole, and screw out
the rematning part of the broken stud. Install n new stud with a stud
driver. Drive all studs until no threads show ot the bottem of
the stud.

f. Camshaft Bearing Replacement. Remove the camshaft
bearings with a puller that draws the bearing out evenly {fig. 17).
Install the camshaft bearings with a replacer which is equipped with
a pilot to guide the bearings, as shown in fig. 18. When installing the
camshalt bearings, make sure that the oil bole in the bearing is in

IS45ARD § 122 1.
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Comba¥ Fepring Nomprpe—i 7604

CYLMDER BLOCK-8010

CAMSHAFT BEATRG=6262 ML 168

Fig. I7—Removisg Camshaft Bearing
line with the odl hele in the eylinder block. Replacement bearings are
supplied to the correct size and do not require reaming.

- Valve Seat Insert Replacement. Remove the valve seat
insert, being careful not to damage the cylinder block. If the counter-
bore is worn, remachine it to obtain a 0.0015-inch to 0.0030-inch press
fit on the replacement insert. Make sure the counterbore is clean.
Pack the new insert In dry fee for at least 15 minutes and drive the
ingert in place in the counterbore, using a driver that assures the
insert going into place evenly. Reface the valve seat insert {par.
h. below).

h. Valve Seat Refacing. Reface each valve seat with & 90-degrec
{included angle) valve seat grinding wheel or valve seat cutter until
the face of the seat is “cleaned up' and free from pits or nicks. If a
valve seat cutter is used, it will be necessary to lap the valves into
the seat (section 124). The time ordinarily required to lap the valves
is saved by using an eccentric-type valve seat grinder with which the
grinding wheel contacts only one portion of the seat at any given
time. If the grinder, including the pilot, is in good condition and the
§ 122, h. 368D
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Fig. 18—Replocing Camshoft Bearing

grinding wheel is kept sharp and properly dressed. it ordinarily is not
necessary to lap the valves into the seats. After refacing, the width
of the valve seat should not be more than 0,125 inch, measured across
the face of the seat (fig. 19). If the scat is too wide, remove just
enough stock from the top and/or bettom of the seat to reduce the
width to 0.062 inch, Use a 120.degree (included angle) valve seat
cutter for removing stock from the top of the seat and a 60-degree
(included angle) cutter for removing stock from the bottom of
the seat.

i. Fuel Pump Push Rod Bushing Heplacoment. Drive the
fuel pump push rod bushing from the eylinder block. Using a suitable
driver, drive the new bushing in place 3o that the top of the bushing
is Aush with the casting. Reaming the bushing after inatallation ia
not required.

123, PISTONS AND CONNECTING RODS.

To disassemble the piston and connecting rod, remove the piston
rings with a piston ring expander. Remove the two piston pin retain.
ers (fig. 20), and push the piston pin out of the piston. Scrape the
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Fig. 19—Musasuring Width of Valve Seat

carbon from the platon ring grooves and alse from the top of the
pistons. Clean any carbon and sludge from the oil holes in the oil
ring groove. Make sure the oil holes in the piston end of the connect-
ing rod nre open, Clean all parts thoroughly.

s. Inspection. Usually the type of wear, or the condition of one
of the reciprocating parts, can indicate a fault in other reciprocating
parts, i.e. a bent connecting rod could result in unusual wear, on
either or both, the piston or the connecting rod bearing.

{1} PISTONS. If the eylinder bores have been honed or rebored
(sec. 122), new pistons will already have been selected to fit the new
dianmeter. If the cylinders have not been honed or rebored, or if the
original size has been reestablished by means of sleeves (sec. 121),
platons must be selected for each bore (subpar. (a) below). Discard
pistons which are cracked, scored, damaged or have burned spots.

{a) Frrrino Pistons. To check the clearance of a piston in a
cylinder bore, use a thickness gauge 4 inch wide and long enough to
cover the entire length of a piston and attach it to a tension scale.
Place the gauge on the side of the piston bore and push the pisten in
the cylinder so that the side of the piston, which is 90 degrees (right
angle) from the piston pin hole, is against the thickness gauge. With-
draw the gauge and cbserve the reading on the tension scale (fig. 25).
The thickness of the gauge to be used and the pounds pull for the
various combinations of pistons and eylinder bores are an follows:

§ 123, a. eseuD
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COMNMECTING ROD MUTE=6212  MSTON PN RETAINIR-E140
INSERT BEARMGS-E211 FISTON RINGS (O =6149- SET

[\fho %ﬁd&”ﬁ‘

PISTON PN
wn assvogze  TIOH-GLI0 8135
FISTON P RETAMER-6140——  FiSTON BINGS
[COMPRESSION)-8140 -SET

RM-543
Fig. 20—Connecting Rod asd Pitan Auembly, Disassembled

Steel Piston  Aluminum Piston
THIAKNESS POUNDS THICKNESS POUNDS
Cylinder Bore and Piston
Combinations

New steel sleeve—new piston 0003 6-10 0.003 6-10
Worn steel sleeve—new piston  0.004  6-10 0.004 6-10
Worn stee] sleeve—worn piston  0.005  6-10 0.005 6-10
Hew plain bore—new piston 0.0025 6-10 0.002 610
Worn plain bore—new pisten  0.004  6-10 0.004 610
Waorn plain bore-—worn piston  0.005 6-10 0.005 6-10

(b) PisTox Piv Bores. Use n new piston pin as a gauge, and in-
sert it in the piston pin bore. If the pin falls through by its own weight,
the pin bore i excessively worn and must be reamed and burnished
or honed to accommeodate an oversize piston pin (par. ¢ below).

{e) Piston Ring GROGVES. Check the width of the ring greoves
with a new piston ring and a thickness gauge (fig. 24). Discard a
pistun if the clearance between the ring and the piston exceeds 0.004
inch.

(7} PISTON PINS. Replace piston pins that have become worn
and measure to less than 0.749 inch.

(3) CONNECTING RODS. Replice connecting rods which have

damaged studs. If the connecting rod crankpin bore is worn 0.0015
inch ar more over the original size, it must be replaced, or rehoned to
accommodate the available oversize bearings, or remachined to
standard size where equipment is available.
NOTE: If the size of the crankpin bore of one connecting rod is
changed, it will be necessary to change the size of the other
rod used on the same crankpin so that both may be used on
the same size bearing,

Jtesan § 123 a. (3)



COMNECTING
ROD MUT- 6212

B384

Fig. 21—Checking Consectisg Rod  Fig. 22— Checking Connecting Rod
for Bend Tor Twint

-543

The original diameter of the connecting rod bore is 2.2195 to
2.2200 inches for the 85 horsepower and 90 horsepower engines, and
2.3597 to 1.3603 inches for the 05 horsepower and 100 horsepower
engines, To check the piston pin bushing for wear, use a new piston
pin as a gauge. If any loosencss is felt, rebush the connecting rod
{par. ¢ below) or fit an owersize piston pin to both the connecting
rod and the piston (par. b below). Check the connecting rods for
being bent or twisted. Bent or twisted connecting rods must be
alined (fign. 21 and 22). Select two connecting rods, each having the
same diameter bore for each crankpin. Where possible, use the
original connecting rod for each cylinder. If any of the old rods are
used in a different cylinder, file off the old number. Number each rod
and cap as follows: Use 35-inch steel stamps for numbering the con.
necting rods and cap. Rods to be used on cylinders on the right
bank are stamped “R" on the forward side of the right-hand stud
boss. Rods to be used on cylinders on the left bank are stamped “L"
on the forward side of the left hand stud boss. The cylinder number
is stamped cither following or below the number. The same letter
and number are stamped on the cap so that the rod and cap numbers
are alongside of each other when the cap s in place.

§ 123, a. (3) :
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FISTON—§110
RM- 546
Fig. 23—Meaiuring Connacting Rod  Fig. 24—Chacking Ring Groove
Baariag for Wear Width

WOTE: Right or left is as viewed from the driver’s seat with
the engine in its normal operating position.

(4) CONNECTING ROD BEARINGS. Replace connecting rod
bearings that are worn, pitted, scored, or discolored (due to over-
heating). Bearings otherwise satisfactory but with small pits need
not be replaced, unless the pits extend to the side of the bearing and
oil might be bypassed to the side, in which case the bearing must be
replaced. Place a plug gauge ot a round piece of accurately ground or
rolled bar stack on the inside surface of the bearing and measure the
thickness of the two pieces (fig. 23). Deduct the thickness of the bar
stock from the reading obtained to determine the thickness of the
connecting red insert bearing. Replace each connecting rod bearing
that measures leas than 0.1085 inch thick,

b. Fitting Oversize Piston Pins.
NOTE: This proceditre applies only when piston pins are to be
Sfitted to old pistons. When new pistons are used, the connecting
rod bushings must be replaced if the old bushing does not
provide the correct fit for a standard piston pin (por. c. belaw).
If & connecting rod bushing or a piston pin hole is worn and its
inside diameter does not measure more than 0.7535 inch, it can be

Jeak 44D § 123, b
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CYLINDER BLOCK=6010~—0u

Fig. 25—Fitting Pirdon to Cylinder Bore

reamed and burnished or honed to fit & 0.001 inch or a 0,002 inch
oversize piston pin. The correct fit for a piston pin in the connecting
rod bushing is when the pin to be used will pass slowly through the
bushing by its own weight. The correct fit for a piston pin in the
piston is when it can be inserted in the piston by a light push by hand
with the piston temperature at approximately 70 degrees.

¢. Connecting Rod Bushing Replacement. Drive the bushing
from the connecting rod with a suitable driver. Press a new bushing
into the connecting rod. Drill the four oil holea in the bushing to the
same gize a3 the holes in the connecting red. Ream and burnish or
haone the bushing to 0.7505 inch. Check the alinement of the con-
necting rod, correcting any misalinement (figs. 21 and 22).

§ 123, c. BT
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Fig. 27—lnstalliag Piston Ring oa Piston

d. Assemble Piston, Piston Pin, and Conneeting Rod. Install
the piston which was previously fitted (par ¢ above) for the par-
ticular cylinder to the connecting rod previously selected and hav-
ing the number of that cylinder {par. s above). Hold the piston in
place on the connecting rod. Install a piston pin in the piston and
connecting rod, and install a piston pin retainer on each side of the
piston pin bore groove in the piston.

e. Fitting and Installing Piston Rings. Place a new piston ring
in the cylinder and press it about halfway down into the cylinder bore
with the bottom of a piston so the ring will be square with the cylin-
der wall. Measure the ring end gap with a thickness gage (fig. 26). If
the gap is less than 0.012 inch, remove the ring. Place it in a jig and
file it with a fine cut file until the correct gap {0.012 to 0.017 inch) is
established. If the gap exceeds 0.017 inch, an oversize ring must be
used, Roll the new piston ring arcund its groove in the piston. The
ring should roll freely and not have a clearance of less than 0.0015
inch or more than 0.004 inch. Install the piston ring on the pistons
with a piston ring expander (fg. 27). Repeat the entire above pro-
cedure for each piston ring.

124, CAMSHAFT AND YALVE MECHANISM.

Two types of camshafts have been used; the press-on type, shown
in fig. 19, and the bolt-on type, shown in fig. 31.

a. Camshaft Inspection and Repair. Clean the camshaft and
timing gear thoroughly. Replace a camshaft that has escessively
scored or damaged cams or worn, corroded, scored, or discolored
Journala. Replace a camshaft if any of the journals measure less than
1.7955 inches. Replace a camshaft gear that is visibly worn, broken,
of has chipped teeth (par. ¢ below). Replace an oil pump drive

preraT § 124,
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Com Shall Gear Remover 8258-A

EM 110

Fig. 28—FRemowving Comihaft Gear (Press-on Typae)

gear if it is worn, chipped, or has been slipping on the camshaft
{par. d below).

(1) CAMSHAFT GEAR REPLACEMENT. Instructions for
replacing bath types of camshalt gears are given in subparagraphs
{a) and (B) below.

{a) Presszo-on TYPE, Press the camshalt gear off the camshaft
(fig. 28). Presa a new gear on the camshaft (fig. 30) making sure that
the mark on the camshaft is in line with the mark on the camshaft
gear within 14, inch.

(b) BoLT-0M T¥PE. Straighten the four tabs on the camshaft gear
tocking ring (fig. 31). Remove the four cap screws and lacking ring.
Lift the camshaft gear from the camshaft. To install the camshaft
gear, place it on the camshalt and install the locking ring and the four
cap screws. Bend the tabs on the locking ring down ente the cap
Brews.

§ 124, w (1) (B)
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CAMSHAFT GEAR-B256

ACHL PUMP DRIVE GEAR =825

CAMSHAFT - B250

Fig. 29—Comheft Assembly (Press-on Type), Disassembled

{Z) OIL PUMP DRIVE GEAR REPLACEMENT.

NOTE: Later design camahafts are provided with a flat surface
on the one side of that portion af the shaft on which the oil
pump drive gear is installed (fig. 31). Later design il pump
drive gears are also provided iwclth a similar ot (fig. 31). These

=1

|
3
3
E

Fig. 30—Replocing Comshoft Geor (Press-ca Typs) 0 10
FrrreTy § 124. a. (2)
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LATE TYPE CAMSHAFT AND
WiITH FLAT SURFACE

Fig. 31—Combaf? Asembly (Bal.on Type), Divarsembled

SMats wwere added to eliminate the possibility of the oil pump
drive gear turning on the shafe. Gears having this flat surfoce
cannot be used on early type camahafts.

Remove the gear, using a puller that will it behind the gear and
exert a straight pull (fig. 32).

RM-553
Fig. 32—Remeving Oil Pump Drive  Fig. 33—R Ol Pump Drive
Geor From Comshaft s Gmngmﬁuﬁ
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VALVE GUIDE BUSHING

10 PAIR VALVE SPRMG  FUSH ROD
S e o

VAIVE— 8505 VALVE SermiG
RETAINER — 6514
1 WALVE GUIDE BUSHING
VALVE GAIDE B 3
RETANIR g1z LRI
RM-354

Fig. 34—Valve Assembly, Disassembled

NOTE: On early design camshafts which de noet have enough
clearance for a puller, it will be necessary to place the camshalt
in a vise equipped with brass jows and drive a blunt chisel
between the camshaft and the side of the gear, jirst on one side
ther on the other, until the suficlent clearance is obtained to
install the puller.

To install the oil purmp drive gear on the camshaft, place the cam-
shaft in o vise equipped with brass jaws. Place the gear in position
on the camshaft. If working on a late design camshaft and gear, make
sure the flat on the gear is lined up with the flat on the camshaft.
Using a fiber block and hammer as shown in figure 33, drive the gear
on the camshaft until it is firmly seated against the shoulder of the
camehaft.

b. Yalve Push Reds. Clean the push reds thoroughly. Replace
push ro<ds (fig. 34) if the diameter is worn to less than 0.908 inch, or
if they mre scored or cracked. Cast type push rods showing wear on
the ends may be resurfaced at either, or both, ends. Pressed steel
type push rods may be resurfaced mt the bottom end only. Replace
any push rods that are less than 1.710 inches long after resurfacing.

e Valves, Guides, and Springs. Hold the valve assembly in the
hand and compreas the valve spring as shown in figure 35, Lift one-
half of the valve guide bushing from the assembly. Remove the other
half of the valve guide bushing and the spring and spring retainer
{fig. 34). Keep the two halves of each valve guide together in
pairs. Scrape the carbon off the valve heads and stems. Clean the
valves, springs, and valve guide bushings.

WARNING: Don't use canstic or any material that will injure
the protective coat of paint on the valve springs. This paint is
necessary to protect the spring from crankcase moisture.

R § 124, e
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RM-555 556
Fig. 35—Compresting Valve Spring Fig. 36—Chocking Valve Spring
by Hand Tansion

(1) VALVES.
NOTE: Any new valves thut are to be used will be used as intake

talves in order to keep intake valve guide clenrance to a mini-
M.

Replace valves that have bent or scored stems, Repalce any valves
the stems of which are worn to less than 0.3065 inch. Any valves the
stems of which measure more than 0.3000 inch are probably satis-
factory for use as intake wvalwves. Stems measuring more than
0.3065 inch are satisfactory for use as exhaust valves. Reface pitted,
corroded, or burned valves. Replace valves that are pitted, burned,
or warped that will not clean up with a light cut of the grinding
wheel, If a cutter was used to reface the valve seats in the eylinder
block, lap each valve into its seat.

(1) VALVE SPRINGS. Replace the valve spring if it has lost
its protective coating of paint, or if the tension is l=ss than 30 pounds
or s more than 40 pounds when compressed to 214 inches (fig. 36).

(3) VALVE GUIDES.

NOTE: Any new valve guides that wre to be usee will be used as
intake valee guides in order to keep the intoke valve guide
clearance te a minimum.

Using n valve with & stem dinmeter of 0.311 inch as a gage, place
the valve in each half of the valve guide bushing and measure each

§ 124, e () AEEEARDY
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Micromeler

Fig. 37—Chacking Volve Guide Bushing for Wear

side with a micrometer, as shown in figure 37. Replace both halves
of any valve guide bushing if the measurement is less than 0.6665
inch. Select guides for each valve, measuring each half with the valve
with which it is to be used. Any new guides being used and the old
guides having the least wear will be used with the intake valves, Any
guide and valve combination measuring more than 0.666 inch is satis-
factory for exhaust valves.

To assernble the valve assembly, place the valve spring retalmer
and spring on the valve, and slide both halves of the valve guide
bushing in place.

125. CYLINDER HEADS AND CYLINDER FRONT COYER.

Instructions for the inspection and repair of both the 41T and
59A styles of cylinder heads are given in par. a. below.

a. Cylinder Hend. Replace a cracked cylinder head or a head
that the gasket surface is warped 14 inch or more over the full length
of the head. Replace the head if the threads in the spark plug holes
and the water temperature gage holes are stripped. Repair any
threads that are not stripped but are ctherwise damaged (sabpar.
{1) below). Cylinder heads with the basic part number prefix 41T
and 39A have an imprevement which provides better cooling (fig. 38).

S § 125 a.
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NEW DESIGN

OLD DESIGN

oLD -DSSI-GN

Ri=147
fig. 38—Cylinder Hends and Gaskals (Old Style 41T
ond Mew Stylc 594)
§ 125. a. 1566461
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CYLM HEAD -R0O50

Dol s

Cuter 6050-B-2

+———— Fixlurs 605081

RM—183
Fig. 39—Cylinder Heod Cutter and Fixture

It is advisable when overheuling an engine to malke modifications on
the carly type cylinder heada to chtain thia sxtra cocling. Cylinder
blocks the basic part numhbers of which heve a prefix 41A for the
85- and 90-horacpower engines or 594 for the 90- or 100-horsepower
engines have the valve ports located 0.090 inch ferther from the
center line of the block than did the early type blocks. This late type
block is supplied for all service requirements. In order to use ald type
cylinder neads on these blocks, it will be necessary to enlorpe the
wombustion chamber und enlurgs the water holss in the heads s uut
lined under cylinder heed modifications (subpar. (2) and (3) Lelow).

(1) REPAIR. IT threuds are damuged in ony of the spuk plog
Linles or the wuter teroperuture gage holes, cleon up te threads witl
e correnl size Lup.

(%) MODIFICATIONS FOR BETTER COOLING. The is-inch
water hole in the center of the top edge of the head betwesn Nos. 4
2nd 5 valves is to be increased from Tig inch to 3] inch (fg. 38},
and the water hole in the center of the head between Nes. 2 and 3
cylinder bores is to be increased from 7 inch te 3¢ inch (Ra. 38).
NOTE; These heuds will reqaire different cylinder head gaskers
after reworking.

{3) MODIFICATIONS FOR USING FARLY TYPE HEADS
ON LATE TYPE CYLINDER RLOCKE TO PROVIGE CLEAR-
ANDE FOIR VALV ES. Pleee the inder head over the dowels on oze
side of the fixbure (hg. 399, nd scenre the head to the fixlue with the
20lt provided. This will lucals the hiead fur enlarging the combus.

506450 § 125. a. (3)
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Fig. 400l Pump Drive Cover, ldler Geor, Bushing and Shaft, Disassembled
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OIL PUMF SHAFT DRIVE GEAR-§B5T OdL PUMP GEAR COWVER- 66 1§
ﬂilrl' DRIVE GEAR RIVET=BGE]  OIL PUMP SHAFT 'WITH GEAR- 608
!C!IIT BUSHING-5512 IOOT BUSHING-6612

v =3
it FUMP BODY-6503
m!HG!Aﬂ

SCREEN COVER GaSKEl -6516
SCREEM CD\"!H-IGI&

S{IHN—IIH
SOREEM SPR‘.\NG-'&GSS RM-337
Fig. 41— Ol Pump {Without Reliof Valve), Disassembled

tion chamber to provide clearance for one intake and one exhaust
valve. Insert the cutter in one of the cutter guides, and cut away the
material at the edge of the combustion chamber the full depth of the
combustion chamber, Place the cutter in the other guide and proceed
in the same manner. Place the eylinder head ever the same dowel and
in position so that the chamber over two more valves can be enlarged.
The remaining chambers can be enlurged by placing the eylinder head
over the dowel on the other side of the fixture and proceeding in the
JAME MANNET,

b. Cylinder Front Caver. Check the gasket surface of the cover
for nicks and for damaged threaded holes in the cover, and make
repairs as required. Replace a cover if the camshaft thrust surface
of the cover is scored.

126, OIL PUMP AND OIL PUMF DRIVE.

To dismssemble the ofl pump, remowve the screen spring (retainer
wire) and remove the screen from the screen cover {fig. 41). Remove
the two cap screws that hold the sereen cover to the oil pamp bady,
and remove the screen cover nnd gasket from the pump bedy. On
pumps having an oil reliel valve (fig. 42), remove the lock wire from
the relicl valve nat and remove the relief valve nut spring and
plunger from the pump body. Remowve the pump cover and oil pump
driven gear. Clean all parts thoroughly. Blow cut all cil passages
in the pump body with compressed air,

a. Inspection. Replace the ol reliel valve spring if ita tension is
less than 78 ounces or more than 87 ounces when its length is com-
pressed to 1.380 inches. Replace the oil pump driven gear if it is worn
or has broken teeth, Replace the driven gear shaft if it shows evi-
dence of wear, Replace the oil pump body if it is cracked or broken.

8RR § 126, a



40 Chopter i—inspection ond Repair

SCREIN COVER
kmu..wz: ASSEMBLY=B615
BOLTS— 2034 5
SCREEN
?I‘NG-IISS"—'-"\ rr
LR

RELEF YALVE NU'I—I:IT
BELIEF VALVE smuc_m.:

0P VAIVE \ SHAFT GEAR PIN.- 6851
BOLTS - 20309 PUNGER- 57 u,..GASIH—S&?!

PUMP COVER-6516 %
DRIVEN GEAR-66 lUs-‘mG-iﬂz
.? n’ L
SHAFT AND DRIVE GEAR ""’“"" BE1Z SHAFT :-m-ﬂ;s
ASSEMBLY-BGDR O PUMF BODY-8603

BM.558
Fig. 42—0il Pump [(With Relief Valve), Dissusemblad

Eeplace the oil pump shaft drive gear if it is worn or has broken
tecth. Holding the pump body in one hand, push the shaft gear first
to one side then to the opposite side. If the movement is greater than
0.005 inch, replace the bushing (subpar. (1) and (2) below).

(1) REMOVE SHAFT. Drive the pin out of the oil pump shaft
gear and press the gear off the shaft (fig. 43). Remove the shaft frem
lh:all.pumpbudy Replace the shaft if the gear is worn, or if the shaft

is bent, or if the bearing surface of the shaft measures less than 0,497
inch diameter.

OiL PUMP BODY-E652

BM.539

Fig. 43—Remaving OVl Pump Shoft Geor From Shoft

§ 126, a. (1) Free )
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IMPELLER - 8512

SHAFT -B511 LT

WFELLER - 8312 RM-563
Fig. 44—Remaving Pulley From Fig. 45—Remaving Shaft From
Pump Shaft (Buihing Typs) Impeller (Bushing Type)

(2) REPLACE BUSHINGS. If the bushings measure more than
0.502 inch dinmeter, drive them out of the housing, using a suitable
driver. Press the new bushings in place in the housing, and line
ream them to 0.500 inch.

{3) REPLACE DRIVEN GEAR SHAFT. If the driven gear shaft
is worn and measares less than 0.434 inch, drive it from the oil pump
bady and press a new shaft in place, making sure the lower end of the
shaft will elear the oil pump cover when it is installed.

{4) INSTALL OIL PUMP SHAFT. Install the sheit in the oil
pump body. Position the shaft drive gear on the end of the shaft with
the hub side of the gear down and the pin haole in the gear at right
angle ta the hole (if any) already in the shaft. Press the gear onto the
shaft until an end play of 0,017 inch is established. Drill a %5 inch
hole through the shaft in ling with the hole in the gear. Install a
4g-inch pin through the gear and the shaft and peen both ends of the

n.

b. Assembly. Instul the oll pamp driven gear on the shaft. Place
the oil pump cover in position on the oil pump and install the lock
washers and cap screws. Malking sure the screen cover gasket surface
on the pump bedy is free from dirt, install the gasket and screen cover
on the pump body, and install the two lock washers and cap screws
that hold the screen cover to the pump body. Place the screen into
the sereen cover and install the screen spring (retainer wire). On
pumps having an oil relief valve, attach the relief valve spring to the
plunger and insert them in the pump body. Install the reliel valve
nut and lock with wire.

Anss A §126. b
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SIRING GUIDE 8573 SEAL CLAMP "‘G BT WATER PUME gy

IMPELLER I‘EE! T o
! mm Wlﬂa‘l 355?

mmu /‘W“""

FUBBER SPOCL BEaL  SEAL SHAF BMNG faRE THRUST
SUPFLANTS THESE PARTS. 8551 HaTd

A
GASKET-R507
RM- 583

Fig. 46—Water Pump (Bushing Type), Disassembled
127. WATER PUMP.

, Two types of water pumps are in use; the bushing type, as shown
in fig. 46, and the ball bearing type, as shown in fig. 55.

w. Bushing Type. To disassemble the bushing type, block up
the water pump, as shown in figare 44, and press the water pump
palley off the water pump shaft. Remove the fiber thrust washer,
impeller, and shaft from the water pump housing. Remove the snap
ring from the impeller and remove the carbon washer, rubber senl,
seal clamp ring, spring guide, and spring from the impeller and shaft
{fig. 46). Clean all parts thoroughly.

(1) INSPECTION. Replace a water pump housing that is cracked
or damaged in any way. Replace a water pump pulley if it is cracked
of damaged. Replace an impeller that is cracked or has damaged or
broken fins (subpar. (2) below). Replace a bent pump shaft or one on

SHAFT 8511

Dirover

IMPELLER
8512

RM-345 ’%c “—llﬁl
Fig. 47—Fraussing Shaft lsts [mpeller  Fig. 48—Removing Buihing From
{Bushing Type) Water ﬁ:rﬂﬂwiw
§ 127w (1) S
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RM-567 RM-588
Fig. 49—Pressing Bushing Info Fig. S0—Reoming Water Pump
Weter Pump Housing Buiking

which the bearing surface is worn to less than 0.498 inch {subpar.
(1) below). Replace a water pump bushing if it i scored or if the inside
dinmeter of the bushing measures more than 0.502 inch (subpar. (3)
below). Replace the rubber seal or carbon washer if it is scored or
worn, Replace a seal spring if it is corroded or rusted. If the seal is
the rubber.spool type and it is worn, replace it (fig. 46).

(2) SHAFT OR IMPELLER REPLACEMENT. Place the im-
peller in a press, as shown in fig. 45, and press the shaft out of the
impeller. To install a shaft into the impeller, place the impeller in a
press, as shown in fig. 47, and press the shaft into the impeller until
the shaft is Aush with the end of the impeller.

(3) WATER PUMP BUSHING REPLACEMENT. Flace the
water pump housing in a press and press the bushing oat of the hous-
ing (fig. 48). Press a new bushing into the housing (fig. 49), until the
end of the bushing is flush with the end of the housing. Place the shaft
and impeller into the housing and, if the shaft docs not go in the
bushing freely, ream the bushing to 0,500 inch (fig. 50).

(%) ASSEMBLY. Install the spring, spring guide seal, carbon
washer, and snap ring on the shaft and into the impeller. If the rubber-
spool type seal is to be used, install the rubber-spool scal, carbon
washer, and senl snap ring into the impeller. Install the shaft and
impeller into the water pump housing. Place the fiber thrust washer
an the shaft and press the pulley on the shaft until it is flush with the
shaft {fig. 51).

b. Ball Bearing Type. To disassemble the ball bearing type,
place the water pump in a press and press the pulley off the shaft
{fig. 52). Turn the pump over and press the shaft and bearing out of

prerees) §127. b



b Chopter l—latpection mad Repair

Section 127—Waier Pumps 15

BSIT

WATER PLWP
HOUSNG— 8503
RMA-569
Fig. 51—Praising Pullay on Water  Fig. 52—Pressing Pulley OF Waier
Pump Shalt (Busking Type) Pump Shaft [Ball Bearieg Type)

the impeller and housing (fg. 53). Remove the water pump seal snap
ring from the impeller, and remove the earbon washer, seal clamp
ring, spring guide, and spring from the impeller (fg. 55). Clean all
parts thoroughly.

{1} INSPECTION. Replace a water pump housing if it is eracked
or damaged. Replace a water pump pulley if it is cracked or damaged.
Replace n pump shaft and bearing if the bearing has a tendency to
stick when it is turned or if it has cxeessive side or end play. Replace
the rubber seal or carbon washer if it is scored or worn, Replace a
spring if it is rusted or corroded. If the seal is the rubber-spool type
and it is worn, replace it (fig. 55).

BEARING AND
SHAFT=-8530

BEARRIG AMD SHAFT-S530 RM-571 HOUS#G-H503 RM-573
Fig. §3—Prassing Water Pump impeller Fig. S4—Pressing Shoft and Bearing

OF Shaft (Ball Bearing Type) h-m'ﬁu_ Howsing (Ball Beariag Type)
§ 127, b, (1)

RUBRER SPOOL 56‘-\ SUPPLANTS THESE PARTS— 8551

CARBON WASHER . KEST

Eal s.ru.r ING BETH @

ARIMNG AMD
SHAFT ASSEMBLY—E530

WATER PUMP
HOUSNG — 3503

EM-3T
Fig. 55—Water Pump (Ball Bearing Type), Disassemblod

{2} ASSEMEBLY. If the rubber-disk type seal is used, install the
pump spring. Place the clamp ring on the pump scal (disk type), and
inatall the spring guide, seal, carbon washer and snap ring into the
impeller, If the rubber-spool type seal is to be used, nlaa_t the rubber-
apoal type seal, earbon washer, and snap ring into the impeller.

Preas the shaft and bearing into the housing with the long part of
the shaft entering the housing {fig. 54). Press the pulley en the shaft
until the pulley iz flush with the end of the shaft (fig. 56). Press the
impeller onto the shaft until it is fush with the end of the shaft
(fg. 57}

128, OIL PAN.
Clean the oil pan thoroughly. Replace an o1l pan that has stripped
threads in the drain plug hele or one which is badly dented ar distorted,

EHAFT—-B530

M- ST:I- RM-57 3
E5—Pre Pull Water  Fig. 57—Pressing Impeller on Water
Hlm MI;;:'I' nmﬂ _r,-p-] Pump Shaf? (Boll Bearing Type)

§ 128.
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129, INTAKE AND EXHAUST MANIFOLDS.

Scrape all the carbon and all parts of the cld gaskets off the exhaust
and intake manifolds. Clean the manifolds thoroughly. Replace an
intake or exhaust manifold that is cracked or broken or that has a

through sand hole. Replace broken or damaged manifold studs
(see. 122).

§ 129. s68b-4ap
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Chapter
111
ASSEMBLY OF ENGINE

Installation of ACCEBSOFMR. . . . ...ciciviinaii s 132

131. ASSEMBLY.

Before assembly of the component parts of the engine, make sure
that each part is in satisfactory condition for use. {Chapter 11.)

w. Install Crankshaft. Select main bearing liners of the correct
thickness to establish a clearance of 0.000 inch to 0.003 inch. If the
wear on the crankshaft is such that the clearance cannot be obtained
with the bearing liners available, it will be necessary te remachine
the erankshalt to the next undersize for which bearings are available
{section 121). Select a rear main bearing of the correct length between
flanges to obtain crankshaft end play from 0.002 inch to 0.008 inch.
NOTE: If a exlinder block (part number prafix 41.4) having o
main bearing bore of 2670 inches to 2671 inches is fo be wsed
with o 1937 or 1938 crankshaft, use special bearing liners havlng o
targer outside dinmeter of the correct thickness to obtain the
correct bearing clearance, In addition 1o the above combina-
tion, o small percentoge of eylinder blocks were manufactured
with o 0015-inch oversize main bearing bore. These blocks
can be identified by the lotters “ERP stamped on the gusket
sutrfaee for the ofl pan at the front left-hand side of the engine.
These blocks, when new, will also have a metal tag attoched,
indicating the block has an oversize mein bearing bore, Bearing
liners having an 0013 inch oversize outside diameter are re-
uiired for these blacks.

Install the three upper halves of the main bearings in the cylinder

block (fig. 58). Install the lower halves of the main bearings in the
main bearing caps.
MNOTE: If the old micin bearings are being reused. assemble
them in the exlinder block and bearing caps in their original
position as indicated by the morkings made during the dis-
assembly procedure.

Coat the upper and lower réar main bearing oil seal retniners with
shellac and install the upper half of the retainer in the cylinder block.
Engines built since April 1, 1944 have the lower ofl seal retainer

prere § 131, a.
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Secticn 131—Assembly 45

UPPER - G315
LOWER-316

wmmum|

ﬁl o .
@ = Thicknai Goege
;? Fig. 59—Memuring Crankshaft End Ploy
Y integral with the cap. On earlier engines, install the lower half of the
4 retainer in the rear main bearing cap. Oil the main bearing inasrts

with a light coat of oil. Install the il slinger on the forward end of
the crankshaft {page 13, fig. 11). Place the crankshaft in the cylinder
block and install the main bearing caps on the cylinder bleck. Install
the main bearing cap nuts and tighten them to from 75 to 80 foot-
pounds. Pry the crankshaft forward and insert a fecler gage betwesn
the crankshaft and rear main bearing (fig. 59). If the clearance
exceeds 0.008 inch, select a benring with a thicker flange or if the
clenrance is less than 0.002 inch, select a bearing with a thinner
fange. Lock all the main bearing nuts with wire.

b. Install Oil Pump Drive Cover and [dler Gear. Slide the oil
pump idler gear on the shaft, and place the oil pump drive cover,
gear, and gasket in place on the eylinder block. Install the cap screws
and locking wire.

¢. Install Flywheel. Place the flywheel in position on the crank-
shaft. Install the dowel retainer and cap screws on the flywheel, and
tighten the cap screws to from 65 to 70 foot-pounds. Check the Ay~
wheel for run-out with a dial indicater (fig. 60). If the run-out is more
than 0.005 inch, make certain there is no foreign matter or burs
between the Aywheel and the crankshaft. Recheck the flywheel for
run-out, and if there is still a ron-out of more than 0.005 inch, take
off the fiywheel, turn it 180 degrees, and install it again. If there is
still & run-out ef more than 0.005 inch, the Aywheel must be replaced
§ 131. a. or resurfaced. Lock the cap screws with wire. Pack the pilet bearing

§ 131, e.
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PRESSURE FLATE COVER 55" U]

hw toicorer PO BEANG

FLYWHER — 6375 Tecl 7350-4
Chech Piled
RM.57 RM-3759
Fig. §0-—Checking Flywhesl Rua-sut Fig. él—installing Clurch Dick
With Dial Incicator ond Pressure Plafe

with a short fiber sodium sap grease having a melting point of not
less than 300° F,

MNOTE: If the engine is eipueipped with Hgwamatic drive, position
the fluid coupling an the crankshnft flavnge and install the
Cap screws.

d. Install Cluteh Disk and Pressurs Plate, Block the three
clutch levers down as shown in figure 61. Hold the cluteh disk in
Place and install either a cluteh shaft or o cluteh pilot teol into the
clutch disk and pilot bearing (fig. 51). Place the cluteh pressure plate
on the flywheel, and install and tighten the cap screws and lock
whashers. Remove the blocks that hold the clutch release levers,
Remove the cluteh pilot tool,

e Install Camshaft Assombly. Slide the camshaft inte the
cylinder block, making sure the timing mark on the camshaflt gear is
in line with the timing mark on the erankshaft gear (fig. 62),

f. Install Push Bods and Valve Aszemblics. Place a push rod
in each push rod bore. If any of the push rods are tight in the bore,
select o push rod which will slip into the bore by its own weight,
NOTE: If the cylinder block or the valves are new, do not use
push rods schich have been refaced.

Turn the camshaft until No, 1 push rod is resting on the heel of the
cam (fig. 63). Install No. 1 valve assembly in No. 1 valve port. Pull
the valve guide bushing down with a bar type valve lifter, and insert
a valve guide bushing retainer in the bushing (fg. 64). Upon removal
of the valve lifter, be sure that the retainer is seated in the slot of both
halves of the valve guide bushing (fig. 64). Check the clearance

§ 131, 1. Boda aniy

[ TR
Fig. 82—Timing Marks

between the push rod and the end of the valve stem with a Ihlx_:kncsa
gage (fig. 65). If the elearance is more than 0.012 inch for the mt::.'nc
or 0.016 inch for the exhaust, select a longer valve or reface the va \;;
or valve seat to lower the valve. IT the clearance is less than 0.0

Valee Lifier

WALVE GUIDE
4503.C | RETANER_G512

CAMSHAFT
re ralve Guide
ig. 64—lnstalling Valve
Fig. 53...:..;2::&.»#-.! Fig. PR
S s T
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Fig. 65—Chacking Clearonce Betwesn Valve Stem and Puth Bod

inch for the intake or 0.014 inch for the cxhaust, select a shorter valve
o7 grind the lower end of the stem until a clearance of 0.010 inch to
0.012 inch for the intake and 0.014 to 0.016 inch for the exhaust is
catablished, Repeat the above operation for each valve,

B Install Connecting Rod and Piston Assemblies. The con.
necting rod bearing total clearance between the shaft and the insert,
_md b:r.w_em the insert and the connecting rod bore on a new engine
is 0.0015 inch to 0.0035 inch. Parts must be selected to obtain a total
cllnn_nw not ta exceed 0,005 inch when old parts are used. If pre.
vious lgup_cﬂim indicates any wear under the specified limits on the
mn_lrp-n Jjournals, connecting rod bearings or the bore of the con-
necting rod. a combination of these worn parts may exceed the
allowable clearance of 0,005 inch. Follow whichever of the following
conditions that apply.

(1) CRANKPIN AND ROD WITHIN MANUFACTURING
LIMITS. If the crankpin and connecting rod bores are within
manufacturing limits, use standard size bearings.

(2) CRANKPINS UNDERSIZE, ROD BORES WITHIN WEAR
LIMITS. If the crankpins have been reground or are worn more
than 0.0015 inch undersize and the connecting rod bores are within
the wear limits, use a bearing with its outside diameter standard
and its inside diameter undersize as required.

(3) CRANKPIN BORE OVERSIZE. If a connecting rod bore
h_u been reground oversize, select a bearing having the correct inside
diameter of the crankpin and the correct outside diameter for the
oversize connecting rod bore. It will be necessary to use this rod on
the same crankpin with & second rod of the same oversize,

NOTE: Before installation, select the piston assemblies for
each exlinder as outlined in section 125,

§ 131, g. (3) FrPRrey

M- 200

Fig. 8b—instclling Piston ond Connecting Rod Auemblies
in Cylinder Bore

il the piston rings. Oil the two halves of No. 1 connecting rod
bearing and place them on the erankpin. If the old bearings are wsed,
install them on the origingl crankpin from which they were removed,
Place piston and connecting rod assembly marked R-1 in Ne. 1
eylinder in the right-hand bank with the connecting rod and piston
assembly number facing toward the front of the engine. Usc a piston
ring compressor on the piston rings and tap the piston down into
ihe eylinder with the end of 8 hammer handle (fg. 66). Position the
connecting rod on the crankpin and install the bearing cap on the
conpecting rod, making sure the number on the connecting rod is
facing toward the front of the engine. Install, but do not completely
tighten, the nuts. Place the piston and connecting rod nssembly
marked L-1 in Mo, 1 eylinder in the left-hand bank in the same
manner and attach the connecting rod to the crankpin. Repeat the
above operation, installing the remaining connecting rod and piston
assemblics. Tighten the eonneeting rod nats to from 35 to 40 foot-
pounds, and install cotter pins in each connecting red.
NOTE: If self-locking nuts are nsed on the connecting rod
stisdds, they are to be tightensd to from 40 to 15 foot-pounds.

h. Install Oil Pump, Place the oil pump assembly in position in
the cylinder block, and install the cap screw and locking wire.

i. Install Cylinder Front Cover.
NOTE: Soak e eylinder frant cover ofl seals (part 6700) in the
oil for approxvimately twe hours before inatallarion.

§ 131, i
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Install the oil seal (fig. 15) in the recess provided in the eylinder
front cover, making sure the ends of the seal protrude evenly at both
ends. Place the cover and gasket in place on the eylinder block.
Install the cap screws and lock washers,

J: Install Crankshaft Pulley and Starting Crank Katehet,
Install the crankshaft pulley Woodruff key in the crankshaft. Tap
the pulley onto the crankshaft and install the flat washer and starting
crank ratchet on the crankshaft.

k. Install Ol Pan.

NOTE: Soak new oil pan front seals in ail for approsimately
tiva fiowrs before installation.

Install the ol pan front seal in the oil pan, making sure the ends
of the seal protrude evenly st both ends. Coat the bottom machined
surface of the eylinder block with grease, and sct the oil pan gnakets
in place. Inatall the ol pan rear cork packing in the recess provided
in the rear main bearing cap (fig. 58), Flace the oit Pan in position
on the cylinder block and install the eap screws and lock washers,

1. Install Water Pumps. Hold 2 water pump and gasket in posi-
tion on the eylinder block. Install the cap screws and lock washers
in the pump, and tighten the COP SErews.

NOTE: One of the cap sereies is installod theaough the pump
inlet opening.

Repeat the abeve procedure on the ather water pump.

ni. Install Cylinder Heads. Cylinder blocks having n basic part
number prefix 414 or 59A can be identified by ohlong water passages
on the gasket surface just above the valves. These water Passages on
blocks previous to 1945 were round. Cylinder heads hoving basic
part number prefix 41T or 59A can be identified by the prefix 41T
of 59A cast on the top of the heads. Refer to the chart below for
sclecting the correct cylinder head gaskets for the various cylinder
blocks and heads.

To install the cylinder head, place a gasket on each bank of cylin-
ders. Making sure no forelgn matter is on the gasket surfaces, pince
the eylinder head on each bank of cylinders. Install and tighten the
cylinder head nuts to from 50 to 60 foor-pounds.

n. Install Intake Manifold. Place the intake manifold gasket
on the cylinder block. Making sure there is no foreign matter in the
valve chamber, place the intake manifold on the cylinder block, and
install the lock washers and cap screws, and tighten all the cap
screws except the four cop screws that hold the two spark plug wire
conduits to the intake manifold,

§ 131, n, < toftarid

Soction 131—Assambily

B
CYLINDER HEADS| 83 -“-:: %

CYLINDER BLOCK

Star

TIA-50T0 | A 010 |
B2 and 90| 94 and 100 90 HP | 100 HP
HP HF

1939.44 1945 1945

ing | Stasting

T 193843
TI-E050-A 40-£051B
"To-£0i1B
o 4060518 | 4060510
TA8050-B "TO-60518 | *T0-6051H |
H1938 only]
BIAB040 A or B
1:mauh S1AB051 | SA-E051
BIT.6049, 81 T-4030 “91B-6051 | *59B-6051 hai
HlA G4 A or B
BLA-S0G0 A e B

RIT 6045, BIT-6030
Reworked for better
codling (per, 175)

*41B-6051 | 5986051

ANA-B031 | SBA-S0EY

ELA-6040 A or B

BLA-G030 A or B

BIT-604%, 81T 8050
Reworked for brtter
cooling and combus.
bioh chamber enlarged
{par. 125}

$1A-6051
a1B-6051

49T-6049, PHT-6050
19A-6040, THA-B050

EA-6051
“oRE-G051

FT0050, $HT-6050
TIAL04T, FUA-B050
Reworked for better
ecaling {par. 125}

SBA-EO5L
"56B-5051

99T 6040, HT-E050

SOASO5]
5988051

A1A-E031

1146051 | S0A-6051

"59B.6051

use on Bas

HP with Steel Slecve when used in Truck
o s, 67— Cyfindar Leod smd Gasknt Toble

anak 48Dy
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o. Install Exhaust Manifolds. Place the right and left exhaust
manifolds and gaskets in position on the sides of the cylinder block.
Coat the threads of the exhaust manifeld cap serews with graphite
and install the lock washers and cap screws. [

132, INSTALLATION OF ACCESSORIES.

'1:he fultmﬂni‘inltmtt_iunl are based on the assumption that the
vanous accessories are in good working order, Overhaul or repair
the various accessories before installation if required.

a. Install Starting Mator. Hold the starting motor in positi
ofi the Aywheel housing, and tighten the two !nn:boi‘u whlcl?a::uﬂ
it to the housing, Install and tighten the cap screws that hold the
starting motor bracket to the oil pan.

b. Install Spark Plugs. Sand blast clean the spark plugs and set
the gaps to 0.025 inch. Install the cight spark plugs and gaskets in
the cylinder heads, and carefully tighten the apark plugs to from 24
to 28 foot-pounds,

. Install Fuel Pump and Adapter. Install the
rod in the cylinder blukl: 3 i d e

WARNING: Replace the push rod if its length is worn to less
than £.870 inches.

Install the fuel pump adapter gasket on the intake manifeld.
Ingtall the fuel pump and adapter on the intake manifold. Install the
lock washers and nuts en the fucl pump, and tighten the nuts,

d. Install Carburetor, Place the carburetor gasket in pesition on
the intake manifold, and install the carburetor on the intake manifold.
Install the lock washers and nuts on the carburctor studs, and tighten
the nuts, Connect the fuel line to the carbureter and fuel pump,

e. Instnll Generator. Place the generator on the intake manifold
and install, but do not tighten the generator mounting bracket nut.

f. Install Belts and Fan. To install the bracket mounted fan,
position the generator belt on the crankshaft, warer pump, and
generator pulleys. Place the fan and bracket sssembly in position
on the generator mounting bracket, and install, but do not tighten,
the two cap screws which hold the fan and bracket assembly to the
generator mounting bracket. Install the fan belt on the fan and
crankshaft pulleys. Raise the generator up until a total movement
of 1 inch of the belt is possible at a peint midway between the
generator and water pump pulleys, Tighten the generator support
bracket nut. Raise the fan and bracket assembly up until o total
movement of 1 inch of the belt is possible at a point midway between
the fan pulley and the crankshaft pulley. Tighten the fan bracket
assembly cap screws.

§ 132, 1.
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‘Te install the generator pulley mounted fan, install the gen-
erator belt on the crankshaft water pump and generator pulleys.
Raise the generator up until a 1 inch total movement of the belt is
postible at a point midway between the generator pulley and the water
pump pulley. Tighten the generater support bracket nut. Place the
fan in position on the pulley, and install the cap screws that hold the
fan to the pulley.

g. Install Distributor amd Coil, Make sure the distributor is in
good condition with the points properly spaced and the timing set
before installation.

{1} ONE CAP OR FLAT TYPE, Install a new gasket on the dis.
tributer and place the distributor on the cylinder front cover, making
sure the tang on the distributor shaft is in line with the offset slot in
the end of the camshaft. Install the two cap screws that held the dis-
tributer to the eylinder front cover. Install the vacuum line an the
cylinder front cover and intake manifold. Place the coil bracket in
position on the intake manifold, and install the two cap screws that
hold the bracket to the manifold. Place the coll in position on the
bracket, snd inatall the two screws that hold the coil to the bracket.

{2} TWO CAP TYPE. Install a new gasket on the distributor,
and place the distributor and coil in position on the cylinder front
cover, Making sure the tang on the distributor shaft is in line with the
offset slot in the end of the camshaft, install the three cap serews and
lock washers. Install the vacuum line on the distributor and intake
manifold.

b, Install Distributor Caps and Spark Plug Wires and Con-=
duits. To inatall the one cap or flat type place the spark plug
wires and conduits (one on each side) in position on the intake
manifold, and install the two cap screws that hold the conduit bracket
to the intake manifold. Position the distributer cap on the distributor,
and fasten it with the two clips on the distributor.

Toinstall the two cap type, install the two spark plug wire conduits
and wires on the intake manifold (one on each side), and install the
eap screws that hold the cenduit brackets to the intake manifold.
Install the distributer caps on the distributor and clamp the distrib-
utor cap bail on the caps.

i, Imstall il Filter. Make sure the filter has been cleancd and
& new filter clemment has been installed. Place the oil filter in position
on the cylinder head and install the three eylinder head nuts that hold
the filter to the cylinder head. Connect the oil return line to the filter
and il pan. Connect the flter intake line to the filter and to the
fitting on the Aywheel housing.

§ 132 .
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Chapter
v
FITS AND TOLERANCES
Defnition of fits. .. ... ... .. Sy b e ﬁl‘;“]‘
Fits and tolerances. . ... .ocoo-0i0an ¢ 142
Torque wrench readings. .. ... .. o 143

14l DEFINITION OF FITS.

The table of fits and tolerances (sec. 142) gives the original
clearance estahlished between various parts at the time of manufaec-
ture, as well as wear and limit clearances that indicate to what point
the clearance may increase before the parts must be réplaced. These
clearances are baged on the parts involved all being at 707 F. The
following definitions of the various types of fits are given to assist
in arriving at the correct amount of clearance between parts not
included in section 142, a3 well as to give a better appreciation of
why the various tolerances must be adhered to. Generally speaking,
all bores are made to a standard size (30 standard reamers, plug
goges, ete. may be used) with a plus tolerance. The maximum size
of the male parts is usually a standard size less the minimum clearance
required for the type of fit desired, The minimum size for male parts
is the maximum size minux the telerance,

a. Wring Fii. A wring fit is the type of fit required between a
bore and o plug gage, when using the plug gage, to determine the
inside diameter of the bore, With a wring fit, it is necessary to turn or
wring the plug gage or part to foree it through the bore. This type of
fit does not provide space for a film of oil.

b. Slip Fit. A slip fit exists when the male part is slightly smaller
than the female part and invelves less clearance than a running fit
(par. ¢ below). An example of the minimum allowable clenrance for
& alip fit would be a piston pin that, from its own weight, would pass
slowly through the eonnecting rod bushing (bushing and pin bothin s
vertical position), In most cases (except where only a limited mewve-
ment of the parts is involved) slip fits arc specified when, due to
anticipated expansion (par. [ below) of the female part, encugh
additional clearance will result to change this type of fit to a running
fit (par. e below) and provide adequate clearance for a film of ol

. Running Fil. A runaing fit is a fit providing enough clear-

we for & continuous filmy of oil between the two parts. A running

usually requires 0.001 inch for oil film plus a minimum of 0,001

h for each 1 inch of diameter {par. [ below).

wy blooe. preetil
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d. Press Fit. A press fit is one that requires force to enter the male
part into the bore. Accepted practice for press fits is to have the male
part larger by 0.001 inch for each inch of diameter than the bore into
which it is to be pressed.

e. Shrink Fit. Generally speaking, a shrink fit is tighter than a
press fit. The amount of the shrink ranging from 0,001 inch to 0.002
inch for each 1 inch of diameter and in some cases even more. The
parts having a press fit may be assembled cither by force or by the
shrink methad. Thereare two methods of shrinking two parts together,
either ane of which may be used (both may be used in some instances).
One method involves expansion of the female member by heating. The
ather method involves contracting the male member by chilling with
dry iee or liquid air.

f. Effect of Ex| ion on Fits. A nees are made in establish-
ing fits on parts that are exposed to higher temperature in order to
provide for the anticipated expansion of the part during operation and
still provide adequate clearance for the type of fit required. Allowances
must also be made for unequal expansion of dissimilar materials,
Absclute minimum allowanee for expansion of parts exposed toflame or
exhaust gases {pistons, piston rings, and valves) is 0.001 inch for each
linchof diameter or length. In anticipating theexpansion of a piston to
make all; es for the additions] clearance required in the cylinder,
0.001 inch for each 1 inch of diameter is added. In anticipating the
expansion of a piston ring, to make allowances for the additional gap
required between the ends of the pisten ring, 0.001 inch for each linear
inch of the part is added.

142. FITS AND TOLERANCES,

FIT LOCATION NAME  FiT ToLERANcES LM bt
CYLINDER BLOCK

Cylinder bore cut-of-

round S 0.003 in. =
Cylinder bore taper or

maximum wear 0.006 in. =
Clearance between cam- 0,001 in. to

shaft and bearing 0,002 in. 0.004 in, Running
Clearance between push 0.0005 in. to

rod and push rod bore 0.0015 in. 0,005 in. —

CONNECTING ROD AND PISTON ASSEMBLY
Connecting rod bearing 0.003 in. to
end play 0,007 in. 0.010 in. 3

3884480 § 142,
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CRIGINAL FIT WiEAR
FIT LOCATION MAME FIT TOLERANCES LIMET
Connecting rod side 0,006 in. to
clenrance for two rods 0.014 in, 0.020 in.
Piston pin clearance in 0.0002 in. to
connecting rod 0.0005 in. 0.0015 in.
Piston pin clearance in
piston:
Steel 0.0003 in. to
0.0000 in. 0.0015 in.
Aluminum 0.0001 in. to
0.0002 in. 0.0015 in.

Piston and cylinder

6 poundsto 12 6 pounds to 10

™R
rrro'

Slip

Slhip (hight-
push)
Slip (light-
push)

pounds pull with pounds pull with

a thickness gage a thickness gage

0.003 in. and 0,005 in. and

14 in. wide 14 in. wide
Top piston ring to 00015 in. to
groove side clearance 0.0030 in. 0L im
Balance of piston ring to 0.0010 in. to
groove side clearance 0.00325 in. 00035 in.
Piston ring end gap 0,012 in, to
0.017 in. 0.035 in.
VALVES
Stem to guide clearance 0.0025 in. to
{exhaust) 0.0045 in. 0,006 in.
Stem to guide clearance 0.0015 in. to
(intake) 0.0035 in, 0,005 in.
Valve scat angle 45 degrees —

Spring tension at
2.125 in. 36 vo 40 lbe. 30 ks,
Clearance between valve
stem and push rod  0.014 in. to 0.014 in. to
(exhaust) 0,016 in. 0.016 in.
Clearance between valve
stem and push rod 00010 in. ta 0.010 in. to
(intake) 0.017 in. 0.012 in.

OIL PUMPS
Clearance between 0.002 in. to
driven gear and shaft 0.0035 in, 0005 in.
Clearance between oil
pump body bushing  0.001 in. to
and shaft 0.003 in. 0.005 in.

§ 142

Running

Running

Running

Running

Section 142—Fits and Tolerances 6l
FIT LOCATION NAME rir ToCkRARcas Lot T
Clearance between oil
pump drive idler gear 0.001 in. to
hbushing and shaft 0.003 in, 0.005 in. Running
CRANKSHAFT
Crankshalt end play 0.002 in. to
0,006 in. 0,008 in. —
Main bearing clearance 0.0005 in. to
0,003 in, 0,005 in. Running,
Crankpin to connecting 0.0015 in. to Running
rod clearance 10,0035 in. 0,005 in, and
Floating
OIL RELIEF VALVE SPRINGS
Spring tension at 1.380 in.:
In cylinder blocks 43 ounces to
anly 50 ounces 43 ounces —_
In eylinder block 78 cunces to
and ofl pump &7 ounces 7E ounces —
FUEL PUMP PUSH ROD
Wear en fuel pump
push rod length — 0.006 in. Running
WATER PUMP (BUSHING TYFE)
Clearance between
water pump shaft  0.001 in. to
and bushing 0.002 in. 0.005 in.
143, TORQUE WRENCH READINGS,
Main bearing nuts. ... ... .. .. ..75 to 80 Tt Ibs
Connecting red castellated nuts. . . .35 to 40 t Ibs
Connecting red sell-locking nuts. . ... 40 to 45 ft lbs
Cylinder head nuts (cast iron heads) . . civers 50 to 60 frlbs
Cylinder head nuts (aluminum heads) . .. . . .. 35 to 40 ft lbs
Flywheel cap Serews. .. ........coviiaanenienn.s. . .05 to 700k ibs
Spark plugs (Cast iron heads)......ooovvimiinsinas 24 to 28 it lbs.
ekt AT § 143



