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FOREWORD

This manual contains information and instrustions for the
overhaud or repair of the Ford f-cylinder ongines
1941-1947. Due to the differences in the carious o
these engines. 1o attempt has been made in i
caver the procedures necessary to remorve the engi

icie. The procedures start with the engine already rom.

Each chapter in this mar us s showen
in the table of contents.

Chapter IV gives fits, tolerances, and wear limits in tab
arm. Mazimum clearances are included since it is possit
tico parts, either of which is satisfuctory for further use when
considered alone, to have excessive clearance when used to-
sether.

Throughout this book, on the first page of each chapter, u
list of the mujor subjects in the chapter is given. sach with an
assigned section number.

In the inspection and repair chapter, each section containg
complote inspection instructions, wich wear limits which
clearly point out when u part should be rewarked or replaced.

ated
for

Numbers uppearing in the various iilustrations in bold type
are basie part numbers. When ordering parts from Your Ford
by these numbers, speeify the year and model number

This is a M,m.r Manual rather than a Reconditioner’s
Manual, and same uceeptable repair practices wonld not be
bl reconditioning practices. In this book, the word

v is used to indicate “restore to good working condi-
tion’ rather th “like new
This book is one of u series of ilustrated repair manuals to
the Fard Motor Compuny. These manuals will
he available from your local authorised Ford dealer. upon
request.

ndition.

FORD MOTOR COMPANY
Service Department
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F Chapter 1—Dascription and Disassembly

Chapter
|
DESCRIPTION AND DISASSEMBLY
Dt Beirlie. i il
Accessory Removal PR L 12
Engine Disassembly s 13

The Ford 4-cylinder engine (figs. 1 and 2) is of the L-head type,
hving all cylinders and the upper half of the crankcase cast in one
plece. Steel cylinder sleeves are used, which are easily replaced witen
rebuilding the engine. The distributor is driven directly from the
front end of the camshaft. f

111, DATA
v . b L.head
Taxable horsepower Ty, . 16.2
Number of cylinders. . . 4
ore Y m . 3187 in.
Piston displacement PR . ., 119.5 cu. in.
Torque Al at 1200 RPM
Firing order AR 1-2:4-3

S e Oll FULER AP SPARK PLUG WIRE CONDUIT
o Fi .

CYUNDER HEAD
olL ALTER
TNLET LINE

LHDER

CYUNDER FRONT COVER DIl FUTER RETURN UNE
Fige 1—Laft % Front View of Engine

Section ITi—Data 3

prase w0
TR R b
Goaa

CARNIREION WL PAN GOVINNON  gupvout
Fig. 2 Right Y Front View of Engina

0.010 16 0,012 in.
Exhnust G014 to 0.016 in.
Valve lifters Non.adjustable

112, ACCESSORY KEMOVAL

ot this manual, dis-
ccensary for complete
ent or repair
i e

anvembly pros h
arried out only 1o the extent
subject 10 wear, The replace:
Inapectad

Memove the nuts that secure the

eneratin 1o the cylinder front cover, and
O 1)

. Diseonneet the oil inlet line at the cylinder
il return line from the governor. Remove the
wouire the ofl filter bracket to the cylinder head.
leves (fig. 1)

¢ and Spark Plug Wires. Remove the
e apark plug wire conduit ta the cylinder
ap serews and lock washers that secure the

Py § N2




'i Chapter |—Description and Disassembly

CYUNDER HEAD— 6050

Cvuroer
BLOCK-B010

wires,

that secure the carburetor to the intake manifold. Remove the
carburetor (fig. 2).

Remove Starting Motor. Locsen the two starting motor
© Tews until the starting motor is free of the cluteh housing, Lift
the starting motor from the engine (g, 1),

ENGINE DISASSEMBLY.

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

nove l lulu- and Exhaust nifolds. Remove the nuts
secure the intake and exhaust manifclds to the
e m.nk Lm the manifolds off the cylinder block as an
asvembly (fig, 2).

b e or Pump. Remove the cap screw and nuts
which secure the water pump to the cylinder block. Lift the water
pamp from the eylinder block,

N1

Saction 113—Engine Disassambly 0

Fig. 4—Removing Valve Guide Bushing Retainar

<. Remove Cluteh Disk. Press in on the clutch release levers,
and install three wood wedges between the cluteh release levers and
pressure plate cover (fig. 48). Remove the six pressure plate cap
serews, pressure plate, and clutch disk,

d. Remove Flywheel. Remove the lock wire from the four
flywheel cap screws, Remove the four fiywheel cap screws snd dowel
retainer. Tap the fiywheel off the dowel pins with-a rawhide hammer.
Lift the fiywheel out of the clutch housing

e. Remove Cylinder Head. Remove all the nuts that hold the
head to the cylinder block, Remove the cylinder head and gasket
{fig. 3).

f. Remove Valve Assemblies and Camshaft. Remove the
cylinder front cover (fig. 3) from the cylinder block, Remove the
nut and flat washer from cach valve chamber cover, Remove the
valve guide bushing retminer with & hock-type remover (fig. 4)
fram all valves that arc in the closed position. Turn the crankshaft
until those valves which were in an open position are closed. Repeat
the above procedure, and remove the remaining valve guide bushing
retainers, Remove the valve assemblies from the eylinder block with
4§ il




" Chopter 1—Description end Disasssmbly

VALVE ASSEMBLY

o ik il

Fig. 5—Removing Valve Assembly

A jack-type lifter (fig. 5). As the valves are removed, tag or otherwise
identify them as ta the cylinders from which they were removed,
Lift the push rods from the cylinder block. Slide the camshaft out
of the cylinder block, being careful not to injure the camshaft
hearing surface with the sharp corners of the cams

- Remove Oil Pump and Oil Pump Sereen Cover Ase
nbly. Remove the cap screws that secure the oil pan to the cyl-
inder block, and remove the oil pan. Remove the lock wites and cap
screws that secure the oil pump screen cover assembly to the oil
pump (fig. 6). Remove the oil pump screen cover assembly from
the engine

ho It ing Rod and Piston Assemblics, Re-
move the two nuts from No. 1 connecting rod. Lift the conneeting
rud bearing cap from the connecting rod. Tap the connecting rod
and piston out of the cylinder block with the handle end of a hammer
{fig. 7). Install the conneeting rod bearing cap on the conneeting rod
1o prevent the bearing inserts from becoming mixed. Repeat the
abave procedure to remove the remaining connecting rod and p

we (

adhad

Section 113 —Engine Disassembly 9

CTUNDER FRONT COVI
CYUNDER BLOCK OIL PUMP DRIVE GEAR
| OlL PUMP SCREEN COVER

on seaL
Onl SUNGER
nECTIG
[t ) CAANKSHART GErR
seaL o ump BopY
Lrenee. CONTER MAM BEARING CAP  RM.305

Fig. 6—Underside of Engine with Oil Pon Removed

i. Remove Crankshaft. Remove the lock wire and castellated
nuts or self-locking nuts from the main bearing caps (8g. 7), and
ove the bearing caps. Lift the crankshaft from the cylinder block.




" Chapter 1—Inspection and Repair

Chapter
1

INSPECTION AND REPAIR

Section
Crankshaft and Flywheel . Cleaiaenes 121
Cylinder Block faideais e 122
Piston and Connecting Rods ... ... : 123
Camshaft and Valve Mechanism. ............... BT
Cylinder Head and Front Cover. .. 125
on Pump...... . 126

ter Pump. . e
(mvrrnur .
Oil Pan, Intake and Exhaust Mnmlolﬂl S ad 129

121. CRANKSHA

1]

Wi

igs. 10 and 11.

a. Crankshaft. Clean out the drilled oil presages in the crankshaft
journals with a piece of wire, Clean the crankshaft thoroughly with
ning solvent. Replace the crankshaft flange dowels if they are
ged. Replace & crankshaft gear that has chipped, broken, or
warn tecth (subpar. (2) below). If the main journals or the crankpin
journals are grooved or scored, the crankshaft must be remachined
of replaced (subpar. (1) below). Light scores or scratches can be
honed, then polished with No. 320 grit polishing paper. Measure

Cromshaft Goor Remover—8306-C

Fig. 8 Removing Crankshalt Gear

The disassembled crankshaft and flywheel sssemblies are shown

Section 121—Crankshaft ond Flywhea! - 1"

e ———

CRANKSHAFT GEAR

Fig. 9—lnstalling Cronkshaft Gear

each journal diameter at & minimum of four places to determine
size, out-of-round, and taper, Remachine any journals that arc out-
of-round more than 0.0015 inch. Remachine journals that taper
more than 0.001 inch (subpar. (1) below). Journals that are worn
v with less than 0.001.inch taper, or less than 0.00154nch
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 then 0,005 inch for the crankpin bearings.

(1) REMACHINING CRANKSHAFTS. Subtract the smount
of undersize of the bearings to be used from the original size, and
remachine the crankshaft by grinding it to this new sire, then
polish with No. 320 grit polishing paper, removing not more than
0.0009 inch from the diameter.

(2) CRANKSHAFT GEAR REPLACEMENT. Remove the
crankshaft gear with a puller that pulls the gear cvenly (fig. &)
Remove the woodruff key. To install the crankshaft gear, tap
the woodruff key into the crankshaft, and install the gear on the
crankshaft with & replacer as shown in fig. 9.

I Flywheel. Clean the flywheel (fig. 11) thoroughly, Replace
at reface a flywheel that has an excessively worn or scored friction
face. Replace a flywheel ring gear (subpar. (1) below) that is cracked,
dvipned, or has excessively worn teeth,
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WnﬂDmJFF KEY
umxsmrr GEAR—BHIG

:Mnxsnnrl 6303
mmuzxfssm

chr«wnrr RATCHET— 6319 BM.585
Fig. 10—Crankshatt Assembly, Disossembled

(1) FLYWHEEL RING GEAR REPLACEMENT. Drill a g
inch hole nearly through the fiywheel ring gear on the engine side
of the gear. Split the ring gear at the drilled hole with a chisel,
and lift. the ring gear off the flywheel. Clean the ring gear recess on
the fiywheel. Heat the ring gear evenly to 360° F.,, and place it on

the cold fywheel, making sure it is seated in the recess of the fywheel,

(2) REFACE FLYWHEEL. Remove just enough material from
clutch friction surface to obtain a smooth, flat surface paralle]
with the fiywheel mounting fange. The same amount of material
must also be remaved from that portion of the Aywheel to which
the clutch pressure plate is attached. If the thickness of the fly-
wlieel, measured between the friction surface and the fywheel mount-
ing Nange, is reduced to lcss than 0855 inch in order to obtain &
smooth, fiat, surface, the Aywheel must be discarded,

(3) CLUTCH PILOT BEARING REPLACEMENT. Drive the
pilot bearing out of the flywheel. Install the pilot bearing
flywheel with a fiber black or a rawhide hammer (g. 11).

12 \DER BLOCK.

* Strip off the old gaskets from all the surfaces of the cylinder block
Remove the oil passage plugs from the front and rear of the eylinder
black, and clean all oil passages in the eylinder block with stcam or
compressed air. Scrape all of the carbon from the cylinder block.

L OV

e dnspection and Re) If the valve springs in the cylinder
block are corraded or rusted or if there is an excessive amount of
sludge in the valve chamber, it is an indication that the cylinder

Saction 122—Cylinder Black

CIUTCH FILOT
BEARING— 7600

AM-389
Fig. 11—Flywheel and Chuich Pilat Bearing

block might be cracked and should be checked thoroughly. Replace
the cylinder block if it is cracked. Replace any cxpansion plugs
{fig. 1) that are loose.
{1) STUDS. Replace damaged or broken studs (par. d below).
(2) VALVE SEATS. Replace any valve seat insert that is cracked

Lor that is loose in the cylinder block (par. f below). Reface valve

seats where there is any indication that the valve has not been
seating, if new guides are to be installed, or if the width of the seat
(fig. 16) measures more than 0.125 inch (par. ¢ below).

NOTE: If the engine has been completely disassenbled, reface
all valve seats.

(3) CYLINDER SLEEVES. Replace the cylinder sleeves (par

. below) if a ridge is present at the top, or if the sleeves are col-
lapsed or scored.

(4) OIL RELIEF VALVE. Replace the oil relief valve spring
(fig. 12) located in the cylinder front cover if its tension is less than
44 ounces or more than 46 ounces when the length of the spring is
compressed to 1,40 inches. Install the valve. spring, and valve nut in
the cylinder front cover.

& 122 . (4)




a3 Chapter l—Inspection and Repair

i S i
2 f
s | Qe ou seuer vatve
S frrl

SPRING — 6634

RM-511

Fig. 12—Oil Reliaf Volve, Disassemblod

b Stecl Sleeve Replacement. Remove the sleeves from the
cylinder block, using & crushing tool (fig. 14). Drive the tool all the
way to the bottom of the cylinder, then pull the crushed sleeve out
of the cylinder. Install new sleeves, using the replacer as shown in
fig. 15. After the sleeves arc installed, use a piston (without rings)
or a plug gauge in the cylinder to determine if the sleeve was properly
ingtalled. If the piston or plug gauge has & tendency to stick, the
dleeve was buckled during installation. Remove the damaged
sleeve, install a new sleeve, and recheck it (fig. 15).

Cynder Head S1d Pl 00674

CYUNDER HEAD
Fig. 13— Removing Cylinder Head Stud

Section 122— Cylinder Block 15

Fig. 14—Removing Cylinder Slaave

. Stud Keplacement. Remove all damaged studs with a
standsrd stud puller (fig 13). To remove & broken stud, indent the
end of the broken stud exactly in the center with a center punch.
With a small drill, drill into the broken stud to a depth of approxi-
inately 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
« wall thicker than the depth of the threads. Sclect an extractor
(EZ-out) of the praper size and insert it into the drilled hole, and
screw out the remaining part of the broken stud. Install a new stud
with 8 stud driver. Drive all studs until no threads show at the
bottom of the stud.

4. Valve Scat Insert Replacement. Remave the valve seat
inscrts, being careful nat to damage the cylinder block. If the
counterbore i3 worn, remachine it to obtain a 0.0015 inch to 0.( 003
inch press fit on the replacement insest, Make sure that the counter-
‘e is elean. Pack the new insert in dry ice for at least 15 minutes,
and drive the insert in place in the counterbare, using a driver that
ures the insert going inta place evenly, Reface the valve seat
insert (par. e below)




Husae
Fig. 15— tnstaling Cylinder Sleeve

. Valve Seat Refacing. Reface each valve seat with & 90
degree (included angle) valve seat grinding wheel or valve seat
cutter until the face af 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. The time ordinarily required to lap the valves
in saved by using an eccentrie type valve scat grinder with which
the grinding wheel contacts only one portion of the seat at any
glven tie. If the grinder, including the pilot, is in good condition
i the grinding wheel is kept sharp snd properly dressed, it ordin-
arily is not necessary to lap the valves into the seata. After refacing,

he width of the valve seat should not be more than 0.125 inch,
ieasured across the face of the seat (fig. 16). If the seat is too wide,
emove just enough stock from the top and/or bottom of the seat
t feduce the width to 0.062 inch, Usc a 120 degree (included angle)
valve seat cutier 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.

& 122, o

Section 123 —Pistons and Connecting Rods

CrUNDIR BLOCK

[ ST R EM-512

Fig. 16—Measuring Width of Valve Seat

123, PISTONS AND CONNECTING RODS,

To disassemble the piston and connecting rod, remove the piston
rings with & piston ring expander. Remove the two piston pin
retainers (fig. 17), and push the piston pin out of the piston. Serape
the carbon from the piston ring grooves and also from the top of the
pistons. Clean all carbon and sludge from the oil holes in the oil
ring groove. Make sure all of the oil holes in the connecting rod are
open. Clean all parts thoroughly.

INSERT mmo;_neu

LOCK HUTE o PSTON PIN RETAINER G140

— ﬁw
i
mgﬁ_m P

PISTOM PN usrmn o1 —

M1

Fig. 17—Connacting Rod and Pision Assembly, Discssemblad
i1 5 1o,
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CYiNDER BLOCK—=

Soction 123 —Pistons and Connscting Rods "

HSTON

Thicknes: Gauge:

PISTON BING
RM-514

Fig. 19—Checking Ring Groove Width

(# Piston Piv BomEs, Use a new piston pin as a gauge, and
NOTE: Usually, the type of wear, or the condition of one of {nsert it in the piston pin bore. If the pin falls through by its own
the reciprocating purts, can indicate  fault in other recipro: weight, the pin bare is excessively worn and must be eamed and
cating parts, ie. w bent connecting rod could result in unusual urnished of honed to accommodate an oversize piston fin (par. I
wear, on either, or both, the piston or the connec

hearing. edaed

(c) PisToN RING GROOVES. Check the width of the ring grooves
with @ new piston ring and a thickness gauge (fig. 19). Discard &
piston if the clearance between the ring and the piston exoeeds
0,004 inch.

(1) PISTONS. Discard pistons which are cracked, scored, dam-
aged or have burned spots.

(a) Firrmng Pistons, To cheek the clearance of a piston in &
cylinder bore, use & thickness gauge 24-inch wide and long enough to
cover the entire length of a piston, and attach it 1o a tension scale,
Place the gauge on the side of the piston bore, and push the
in the cylinder so that the side of the piston, which is 90 degrees
it angle) from the piston pin hole, is against the thickness
gauge. Withdraw the gauge and ebserve the reading on the tension
seale (fig. 18). The thickness of the gauge to be used and the pounds
pull for the various combinations of pistons and cylinder bores are
o Tollows:

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

(3) CONNECTING RODS. Replace connecting rods which have
damaged studs. To check the piston pin bushing for wear, use & new
piston pin as a gange. 1f any loosencas ia felt, rebush the connecting
rod (par. ¢ below), or fit an oversize piston pin in both the connecting
+od and the piston (par, b below). Check the connecting rods for
being twisted. Bent or twisted connecting rods must be aligned
(Rgs. 20 and 21). Where possible, use the original connecting rad for
each cylinder, If any of the old rods sre used in a different cylinder,
fle off the old number. Number cach rod and cap as follows: Use 3~
inch steel stamps for numbering the comnecting rods and caps.
placing the new number in the same poition a8 theold ane.

& 128w (3

© phinder e st
Pt Comtiniions

New steel aleeve new piston

‘Worn steel sleeve  new piston . B

Waorn steel sleeve — worn piston 0.005 R

& 19w (1) (a) dad

e



L Chapter l—inspection and Repair Saction 123 —Pistans and Comnecting Rods 21
=
FISTOM it
STON CoMECTNG
e i ICROMETES
CONNECTNG 0D /
= Connacting Rad Algner ‘
HOUND PIECE OF STOCK RM-412

Cannaer

RM-200 RM-338 Fig. 22—Measuring Connacting Rod Bearing for Wear.

e ke -2 Checing Coiarl cartect fit for a piston pin in the piston exists whe it can be inserted
in the piston by & light push by hand with the piston and pin
\perature at approximately 70 degrees.

e ing Rod Buhing Replacement, Drive the bushing
from the connecting rod with a suitable driver. Press a new bushing
into the conneeting rod. Drill the fout oil holés in the bushing to the
size as the holes in the connecting rod. Ream and burnish or
hone the bushing to 0.7508 inch, Check the alignmeat of the con-
necting rod, correcting say misaligament (figs. 20 and 21).

(#) 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, Bearings must be replaced where pits xtend to the
side of the bearing and permit oil to escape. Place a plug gauge
{a round picce of accurately ground or rolled bar stock) on the
inside surface of the bearing, and measure the thickness of the two
pieces (fig. 22). Deduct the thickness of the bar stock from the
reading obtsined to determine the thickness of the conneeting rod
insert bearing. Replace each connecting rod besring that measures
0.005 inch or more under ity original siae:

b. Fitting Oversize Piston
NOTE: This pracedure applies only when piston pins are to be
fitted to old pistons, When new pistons are nsed, the connect-
ing rod bushings must be replaced 1 the old bushing does not

o the correct fit for a standard piston pin (par. d below).

If a connecting rod bushing or & piston pin hole is worn and its
inside diameter does not measure morc than 0.7535 inch, it can be
reamed and burnished or honed to fit 8 0.001 inch or & 0.002 inch
aversize piston pin. The correct fit for a piston pin in the connecting
rod bushing exists when the pin to be used will pass slowly through :
the bushing by its own weight when the piston and pin are dry. The » Fig. 23—Measring Piston Ring End Gap

i § 133 o
4 12 4l offis .




Piston King Remaver ond Gepioces
Fig. 24—installing Piston Ring on Piston

d. Assemble Piston,

Pin, and Connecting Rud.

1y fitted (par. a (1) (a) above)
for the particular cylinder to the conngeting rod previously selected
wnd having the number of thet eylinder. Hold the piston in place
on the connecting rod. Install a piston pin in the piston and con.
necting rod, and install @ piston pin retainer in cach piston pin
bore groove.

. Fitting and Installing . Place a new piaton
ring in the cylinder, aad press it about half-way down into the eyl-
inder bore with the bottom of 4 piston so the ring will be square with

cylinder wall. Measure the ring end gap with a thickness gauge
23). If the gap is leas than 0.012 inch, remove the ring. Place the
ring in o fig, and file it with & fine cut fle until the cormect gap (0.012
10 0.017 inch) is established, If the gap exceeds 0.035 inch, an oversize
ting must be used. Roll the now piston ring around its groove in the
pistan, The top ring should roll frecly and not have a clearance of less
than 00015 inch or more than 0.0035 inch. The lower rings should
roll freely and not have a clearance of less than 0.001 inch or more
than 0,00 inch. Install the piston ring on the pistons with a pisten
ring expander (fig. 24). Repeat the entire above procedure for cach
piston ring

120, CAMSHAFT AND VALVE ME

M.
# The wembled camshaft and valve assemblics are shown in
fig. 25 and 26, -
w, Camshaft, Thoroughly clean the camshaft and camshaft
gonr. Replace o camshalt that hay excessively scored or damaged
b 120w

o

Sectian 124—Comshadt and Valve Mechonism Ll

LOCK WASHER— 8258

e f o
=\
= RS T cAmMSHART GEAR— 6288
Ehr scuwws o521

Fig. 25—Comshaft, Disessembled

s, or worn, corroded, scored, or discolored. journals, Replace
camahaft if any of the journals messure less than 1.795 inches.
Replace a camshaft gear that is visibly worn, braken, or has chipped
tecth,

To remove the camshaft gear, straighten the four tabs on [hk
camshaft gear locking ring, Remove the four cap screws and locling
ing, Lift the camshaft gear fram the camshaft (fig. 25). Toinstall the
wehaft gear, place it on the camshaft, and install the locking ring
l the four cap serews. Bend the tabs on the locking ring down onto
the cap screws.

b. Valve Push Rods. Clean the push rods thoronghly. Replace
push rods if the diameter is worn to less than 0.998 inch, or if they
WALVE SPRING RETAINER— 6514
VALVE SPRING— 513
VALVE GUIDE BUSHMG — 8510

g\ meF.

PUSH ROD_8500

VALVE GUIDE BUSHING RETAINER - 6512
VAWVE 6505 =
RM-382

Fig. 26— Valve Asembly, Disovsembled

x § 130 he
i - ;
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Fig. 27—Discusembiing Valve Assembly

are seared or cracked. Pressed-steel type push rods may be resur.
faced at the bottom end only. Replace any push rods that are less
than 1.710 inches long after resurfacing.

v. Valves, Guides, and Springs. Hold the valve assembly in the
hand, and compress the valve spring as shown in fig. 27. Lift one-
half of the valve guide bushing from the sssembly. Remove the
other half of the valve guide bushing, spring, and spring retainer
(fig. 26).

NOTE: Keep the two haltes of ewch valve guide together in
puirs.

(1) CLEANING, INSPECTION, AND REPAIR. Scrape the
carban off the valve heads and stems. Clean the valves, springs, and
valve guide bushings,

WARNING: Do niot use caustic or any material that will injure
the protective couting of pint on the valve springs. This paint
i necessary to protect the spring from crankease moisture.

«Replace valyes that have bent or scorcd stems. Replace any
valves the stems of which arc worn to less than 0.3065 inch, 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 & cutter was used to reface the valve seats in the
eylinder block, lap each valve into its seat.

{a) VALVE Sprinos. Replace a valve spring if it has lost its pro-
Lective conting of paint, or if the tension is less than 30 pounds ot i
mare than 34 pounds when compressed to 2.13 inches (fig. 28).

§ 120 e (1) (a) porpy

Section 124 — Camshaft and Valve Mechanism 25

RM-69
Fig. 28—Checking Valve Spring Tensian

(b) VALVE GUIDES,
NOTE: Any new valve des that are to be used should be
used as intuke valve guides in order to keep the intake valve
ide clearance to a minimunt.

Using & valve with a stem diameter of 0.311 inch as & gauge,
place the valve in each half of the valve guide bushing, and measure
cach side with  micrometer, as shown in fig. 29. Replace both halves
of any valve guide bushing if the measurement is less than 06665
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 ald guides having the least wear should be used with the intake
valves. Any guide and valve combination measuring more than
0,666 inch is satisfactory for exhaust valves.
iy & 124 & £3) T4
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RMX-416

Fig. 20—Checking Valve Guide Bushing for Wear

(2) ASSEMBLING VALVE ASSEMELY. Place the valve spring
retainer and spring on the valve, and slide both halves of the valve
guide bushing in place.

125. CYLINDER HEAD AND FRONT COVER.

Scrape &1l of the carbon from the cylinder head. Replace a cracked
cylinder head or a head where the gasket surface is warped 1g inch
or more over the full length of the head. Replace the head if either
the threads in the spark plug holes or the water temperature gauge
hole is stripped. Repair any threads that are not stripped but are
atherwise damsged. T the threads are damageg) in either the spark
plug holes or the water temperature gauge hole, clean up the threads
with the correct size tap.

Replace the cylinder front cover and timing gear side cover if
cracked or damaged in any way.

Check the gasket surface of the covers for nicks or damage, and
make repairs as required.

126, OIL PUMP.

Clean all parts thoroughly, and blow out all oil passages with
compressed wir. Lift the driven gear from the pump (Fig. 31). Press
the drive gear from the driven gear and body (fig. 30).

. Inwpection and Repair, Replace an oil purap body if cracked
or damaged, IF the inside dinmeter of the drive gear bushing exceeds
0,566 inch, or the outside diameter of the driven gear shaft is less
than 0.560 inch, replace the bushing or shaft (subpars. (1) and (2)
below). Replace the fibre drive gear if it is worn, or if it has broken

& 136, ‘i e
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AR
ek ‘(“"? - DRIVEN GEAR

RM-528
Fig. 30— Remaving Oil Pump Drive Gear From Driven Gear and Body

or chipped teeth, Replace the driven gear if it is less than 0.560 inch
long, or if the teeth are worn, chipped, or broken. Replace a braken
or damaged oil pump screen cover assembly.

') ""., ODY ASSEMBLY— 6603

DRIVE GEAR BUSHING _ 6612
g
& B0
BRa ...
e 1é"‘“""ﬁ“ GEAR— 5810

-

o

Fig. 31Ol Pump, Disassembled
D1 & 126, a.
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Ol PUME DRIVE GEAR

* 7

o U oil e Onta Oil Pump

Gear and

RM-509

(1) DRIVEN GEAR SHAFT REPLACEMENT. Drive the
driven gear shaft from the oil pump body (fig. 31). To install the
en gesr shaft, press it inta the oil pump body until the end of
hat is flush with the outside of the oil pump body.

(2) DRIVE GEAR BUSHING REPLACEMENT. Drive the
bushing from the oil pump body with a driver. Ta install the bushing,
press it into the oil pump body until the inner edge of the bushing
is flush with the oil pump body. Ream the bushing from 0.5625 to
0.5630 inch diameter.

b. Assembly

Place the drive gear in the oil pump body. Press
the driven gear on the drive gear shaft, making sure the flat in the
ear iy in line with the flat side of the shaft_ Install the driven gear
in the oil pump body.

7. WATER PUMP.

The disassembled water pump is shown in fig, 34.

sussembily. Place the water pump in a vise. Drive the shaft
uu[ “of the pulley with o driver as shown in fig. 33, Remove the snap
ring (fig. 34) from the water pump body. Press the shaft and bearing
assembly out of the water pump body {fig. 34).

Remove the water pump seal snap ring, washer, ser
from the impeller (fig. 34)

§

and spring

Sectian 127 — Water Pump 29

RM-595

Fig. 33—Removing Water Pump Pulley

b. Clea
ing fuid

g. Clean all of the metal parts thoroughly with

cotion, Replace & cracked or damaged water pump body
(fig, 34). Replace the water pamp seal if it is worn. Replace an
impeller if it is cracked, excessively pitted, or if it has broken ot
damaged fins. Replace & pulley hub that is cracked or has stripped
threads. Rotate the water pump bearing. If the bearing binds or has
o tendency to stick, replace the bearing assembly. Replace the
hearing assembly if there is end play or side play in the shaft.

FAM PULLEY 8610 GASKET— §38
] seaL—| m
/ BEARIN »m
BEARING RETAINER — §576
BEARING. SUNGER—8550 Jre Es aulk
HOUSING — S80S cover mrs_s 08

RM-516
Fig. 34—Water Pump, Disassembled
prrreTE § 127, o
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= WATER PUMP HOUSING

SHAFT AND BEARNG ASSEMBLY  RM.594
Fig. 35—Pressing Boaring and Shaft from Pulley Hub

d. Assembly. Press a new bushing in the body if the old ane was

fiuid, Install the spring and seal assembly, seal washer, and snap
ring in the impeller. Press the bearing and shaft assembly into the
body (fig. 31). Press the impeller onto the shaft until it is Aush with
the end of the shaft. Install the water pump body snap ring in the
body. Press the pulley onto the shaft until the pulley is flush with
the shaft

128. GOVERNOR.

Remove the screw (fig. 36) that sccures the driver unit to the
body. Lift the driver unit from the hody. Remove the hairpin clip,
then remove the flat washer, shims, fork base, thrust bearing, upper
riace and balls (fig. 37) from the shaft. Remove the cil tube elbow
cannection from the hody. Drive the grooved pin out of the fork
and lever as shown in fig. 38. Pull the levers out of the body. Remove
the dust seal and needle bearing from the body.

Inspeet Inspection of the governor should follow the
nine procedures as given below

(1) DRIVE GEAR. Replace the drive gear (fig. 39) (par. b below)
if it is chipped or worn.

(2) BALL BEARING BASE. Replace the ball bearing base (fig.
37) (par. b below) if it is eracked or damaged in any way.
4128, a. (2)

PrcArey
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SPRING 18196

LEveR— 18189
BUST SEAL 18183
NEEDLE BEARING — 16182
0018156
")
o SCREW — 455148
VT ——rorK— 18238
t"'—-mrﬂm FIN_ 18224 RM-590

Fig. 36—Gavermor, Disassemblad

(3) LOWER RACE ASSEMBLY. Replace the lower race assem-
bly (fig. 37) if the plate is pitted, grooved or if the bearing is worn
or damaged.

(4) DRIVE SHAFT. Replace the drive shaft (fig. 37) (par. ¢
lelow) if the plate ia loose on the shaft or if the slots in the plate are
worn,

BALL BEARG: BASE— 18181 STEEL BALIS_ 3580818
UPPER RACE— 1188
T - THRUST BEARING— 1102
(%] sHi 15241
cur-mus
FoRK m:
'] 18194
oRvE GesR WASHER 54305
i g s wan w1

(OWER RACE AND BEARNG ASSEMBY— 18185 THRUST WASHER 3564914
Fig. 37—Governor Drive Shaft, Disassembled
COon & 126 o (4)
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RM-583

Fig. 38—Driving Grooved Pin Fig. 39—Removing Gavern
from Fork ond Lever i il Besics

(5) BALLS. Replace a ball that has flat spots, pits, or that is
damaged in any way. A discolored ball is due 1o a chemical reaction
and does ot effect the serviceability of a ball,

(6) UPPER RACE. Replace the upper race (fig. 37) if it is grooved
or pitted.

(7) THRUST WASHER. Replace the thrust washer (fg. 37) if
any of the balls are missing, or if any of the balls have Bat spots.

(8) FORK BASE. Replace the fork base (g, 36 if it i worn or
damaged.

(9) BODY. Replace the body (fig. 36) If it is cracked or if the
trunnion for the manual lever measures less than 0.916 wch. Replace
the bushing (par. « below) (fig. 37) if there is more than 0,005 inch
clearance between the shaft and bushing. Replace the needle bearing
if any of the needles are flat, or if any arc missing. Always replace
the grease seal if the shaft has been removed. Replace the fork if the
bearing surface is wern flat.

§ 128, a, (@)
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Fig. 40—Remaving Governor Fig. 4i—nstalling Governar
Bushing Bushing

b. Repair. To replace the drive gear or ball bearing base, remove
the drive gear from the shaft with a puller. Remove the earing
¢ and lower race from the shaft as an sssembly. Press the lower
ce out of the ball bearing base. To assemble the shaft, press the
lower race assembly in the ball bearing base, Install the ball bearing
base assembly on the short end of the shaft (fig. 37). Press the gear
on the shaft until the shaft is flush with the face of the gear.

To replace the bushing, remove the clbow connection from the
body. Working through the elbow opening, drive the pin out of the
fark and shaft with a small punch. Remove the levers from the body.
Remove the bushing with an EZ-out type puller (fig. 40). To install
the bushing, place the thrust washer in the body (fiz. 37), and drive
the bushing into the housing with a driver equipped with & pilot
{fig. 41). Install the levers and fork in the body (fig. 36). Drive a new
grooved pin in the fork and shaft. Install the elbow conne
the body.

. Assembly and Adjustments. To assemble the shaft as-
sembly, place the four balls in position on the shaft, and install the

pper race (fig. 37) over the balls. Install the thrust bearings and
fark base on the shaft (fig. 37). Install the flat washer, shims, and
hairpin clip (Rg. 36) on the shaf

To adjust the shaft, clamp it and the driver assembly in the
governor setting gauge as shown in fig. 42. The clearance between
the washer and fork base should be 0.220 inch to 0,230 inch.
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RM.630
Fig. 42-—Measuring Cloarance  Fig, 4: "Ge" and 'No Go” Gauge
Between Wurlm and Behind Governor
Fork Base Lover

of remove the 0.010 inch spacers as required until the correct
clearance is established,

To install the drive shaft assembly in the body, install the lever
and fork in the bedy, securing it with a grooved pin, Position the
drive shaft assembly in the body, and install the governor body
screw in the body.

To check the governor arm sadjustment, install the governor on
the governor setting gauge, and tighten the wing nut on the gauge
finger tight. Hold the governar lever in the wide open position, and
insert the “GO" and “NO GO" geuge as shown in fig. 43, If the
gange cannot be inserted, the clerance is insufficient and must be
adjusted, If only the first step can be inserted, the clearance is
satisfactory. If the second step can be inserted, the clearance is
excessive and must be adjusted.

IF the clearance is either insufficient or excessive, lay the governor
arm across the bosses on the gange (figs. 44 and 45). Strike the center
of the governar arm with a light hammer. Recheck the arm adjust-
ment,

120, OIL PAN, INTAKE AND EXHAUST MANIFOLDS.

Clean the oil pan tharoughly. Replace an oil pan that has stripped
threads in the drain plug hole, or one that is badly deated, distorted,
of cracked. Replace the oil pan drain plug and il pump screen if
damaged.

§ 120, A
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RM-628

Fig. 44—Corracting Insufficiont Fig. 45—Corracting Excessive
Clearance on Gevernor Clearance on Govamor
Arm Arm

Tao clean the intalee and exhaust manifolds, scrape off all the carban
and sll parts of the old gaskets, Clean the manifolds thoroughly.

Replace a manifold that s cracked or broken. Replace broken or
damaged manifold studs (sec. 122).

§ 120,
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Chapter
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ASSEMBLY OF ENGINE

Secrion
Assembly ..o i 5 131
Installation of Accessories 132

131, ASSEMBI

Before assembling the companent parts of the engine, make sure
that each part is in a satisfactory condition for use (Chapter 1I).

a. Install Crankshaft. Install the three upper halves of the
main bearing inserts in the cylinder block, Install the three lower
halves of the main bearing inserts in the two main bearing caps and
cil pump body. Coat the main bearing inserts with a light film of oil.
Install the crankshaft rear bearing oil seal retainer and seal in the
rear of the cylinder block. Place the crankshaft in the cylinder block,
and install the main bearing caps and oil pump body on the cylinder
block. Install the main bearing cap nuts or self-locking nuts and
tighten them from BO to 90 pounds-fect if using self-locking nuts,
Tighten from 75 to 80 pounds-feet if using castellated nuts. Pry the
crankshaft forward and insert  feeler gauge as shown in Fig. 46,

M-8

Fig. 46—Measuring Crankshaft End Play

B san L

Section 13— Assembly L.

Wosden Wedges Choeh Pt

Tool—7550-4

RM-587

Fig. 47—Instailing Clutch Disk ond Pressure Plote

If the clearance exceeds 0,006 inch or is less than 0.002 inch, install
& different center main bearing insert with a thicker flange to reduce
the end play, or one with a thinner flange to increase the end play.
Install lock wire in all of the main bearing caps.

b. Tnstall Flywheel. Place the flywheel in place on the crank
shaft. Make certain that theee is no foreign matter or burrs between
the flywheel and crankshaft. Install the dowel reteiner and cap
screws. Tighten the cap screws from 65 to 70 pounda-feet. If self
lotking cap screws are used, tighten from 75 to 80 pounds-feet.
Check the fiywheel runout with an indicator. If the flywheel has &
runout of more than 0.005 inch, take the fiywheel off and turn
one-half turn on the crankshaft, and install the dowel retainer and
cap screws. If the runout is still more than 0.005 iach, replace or
reface the flywheel. Install lock wite in the four cap screws.

w. Install teh k nnd Pressure Plate. Block the three
clutch release levers down with wooden blocks (fg. 47). Position
the clutch disk on the fywheel, and install a clutch pilat teol into
the pilot bearing and disk. Position the pressure plate on the fly-
wheel. Install and tighten the six lock washers and cap screws.
Remove the clutch pilot tool and the wooden blocks from. the
pressure plate.

Tnst . Install the camshaft in the
der block, being careful not to damage the camshaflt bearing
4180
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nM-518
Fig. 48—Timing Marks

face with the sharp corners of the cams, Make sure the timing
on the camshaft gear is in line with the timing mark on the
gear (fig. 48).

riksha

nstall Push Rod and Valve As Place a push rod
in cach push rod borc, If any of the push rods stick in the bors, they
are too tight and must be replaced. Place each valve assembly in its
respective part, and install the valve guide bushing retainers (fig.
49), Turn the camshaft until Ne. 1 push rod is resting on the heel
of the cam (fg. 50). With & thickness gauge, check the clearance
between the push rod and the end of the valve stem (fig. 51). If the

VALVE GUIDE BUSHING RETAMER—B512

Valve Lifler—8505-4

Fip. 49 Installing Valve Guide Bushing Refainer

Section 131— Assembly 30

M58

Fig, 50—Push Rod on Heel of Com

nce exceeds 0.012 inch intake and 0,016 inch exhaust, select &
valve, or reface the valve or valve scat to decrense the clear
If the clearance is less than 0.010 inch intake or 0.014 inch
at, select & shorter valve o remove the valve assembly, and
the lower end of the valve stem until 0.010 to 0.012 inch
) and 0.014 to 0,016 inch (exhaust) is established.

f. Install Conneeting Rod and Piston Assemblies. Select the
piston assemblies for each cylinder as outlined in seetion 123, Oil

Thickness Gouge

Fign. §1—Chacking Clearance Betwaen Valve Stem and Push Rod
FETIN A
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COMNECTING RO

RM-528
Fig. 53—Assembled Connecting Rod and Piston, Showing Oil Squirt Hole

the piston rings. Place No. 1 connecting rod and piston assembly in
= No. 1 cylinder with the oil squirt hole in the connecting rod
& toward the front of the engine (fig. 52). Install a piston ring
compressor on the piston rings, and tap the piston down into the
cylinder with the handle end of & hammer (fig. 53). Place one-half
of the connecting rod insert bearing in the connecting rod and the
other half in the conneeting rod bearing cap. Coat the connecting
rod insert bearings with a light Bilm of oil. Carefully position the
connesting rod on the crankpin, and install the bearing cap on the
connecting rod, making sure the number on the bearing cap i
toward the camshaft side of the engine. Make sure that the insert
bearings are not jarred out of place. Install, but do not tighten, the
nuts. Repeat the above procedure when installing the other con-
necting rod and piston assemblies, Tighten all the connecting rod
nuts from 35 to 40 pounds-fect, and install a cotter pin in cach rod

Fig. §3—talling Conecting Rod and Pisten Assembly

1. 1 TRIB I

Soction 121—Assambly 0]

Hamuser Han: " Am-ssa

Fig. 54—Measuring Clearance Between Camshoft Geor and Cylinder Block

nut. If Marsden nuts (lock muts) are used, tighten them from 40
to 45 pounds-feet.

& Install Ol Pump Cover Assembly. Place the oil pump driven
gear (Rg. 31) on the shaft in the oil pump. Install the oil pump screen
cover assembly and gasket onto the oil pump. Secure the scréen
cover agsembly to the ol pump body with the three cap screws and
locle wire.

Tnstall € ¢ Front Cover and car Side
er. Hold the camshaft gear side cover and gasket in place on
the cylinder block, and install the twe lock washers and cap screws.
Tostall the oil slinger on the crankshaft.

NOTE: Soak th
installation.

rankshaft packing in vil for two
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Iowtall the crankshaft pecking in the recess provided in the
fer front cover. Insert a new gasket and cylinder front cover
1 the engine. Insert a thickness gauge between the camshaft gear
ndl cylinder block while forcing the camshaft ahead with a hammer
handle (fig. 54). If a clearance of more than 0.004 inch exists, replace
the cylinder front cover.

stall Oil Pan.

NOTE: Soak the crankshaft packing in
installat

for two hours before

Install the packing in the recess at each end of the oil pan. Coat
the bottom machined surface of the crankcase with grease to hold
the oil pan gasket in place. Install the oil pan gasket an the cylinder
block. Position the oil pan on the cylinder block, and instsll the cap
serews.

J. Install Crankshaft Pulley. Place the erankshaft pulley on the
crankshaft. Turn the pulley by hand until the slot in the pulley is
lined up with the woodruff key in the crankshaft. Drive the pulley
on the crankshaft with a fiber block. Install the crankshaft ratchet.

k. Install Cylinder Head. Place a new head gasket on the cyl-

inder block. Make sure there i no foreign matter either in the cylin.
ders or on the surface of the cylinder head or block. Place the cyl-
inder head on the cylinder block. Install and tighten the cylinder
head nuts from 50 to 60 pounds-feet. When tightening nuts, start
from a centrally located nut, and tighten slternately each way.

1. Install Water Pump, Position the water pump and gasket on
the cylinder black, and install the nuts and cap screw,
Install Intake and Exhaust Manifolds. Place the intake
and exhaust manifold gaskets on the eylinder block studs. Secure the
manifold to the cylinder block with the four nuts.

192,

STALLATION OF ACCESSORIES.

The following instructions are based on the assumption that the
various accessories are in good werking order. Overhaul or rcpair
accessaries before installation if required.,

a. Install Starting Motor. Position the starting motor (fig, 1)
on the eylinder block, and tighten the two starting motor cap serews.

§ 132, o Yrerya

Saction 132—lnstallation of Accessories

b, Install Carburetor. Place the carburetor in place on the
intake manifold (fg. 2). Install and tighten the two carburetor nuts
and lock washers.

©. Install Distributor and Spark Plug Wires. Place the gasket
in position an the distributor. Place the distributor in position on
the cylinder front cover, making sure that the tang on the dis
tributor shaft is entered in the slot in the camshaft. Secure the di
tributor ta the cylinder front cover with two cap screws and lock
washers. Secure the spark plug wire conduit to the cylinder head with
the two cap screw

d. Install Oil Filter. Scoure the oil filter to the cylinder head
(fig. 1) with the two cap screws. Connect the oil filter return line to
the governor and ofl filter. Cannect the oil lter inlet line to the con-
nection located at the right-hand side of the cylinder block and to
the oil filter,

e. Install Generator, Hold the generator in place on the e
front cover (Ag. 2). Install the cap screw and washer, but do not
tighten until the fan belt is adjusted after the engine is installed.

4 132, @
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Chapter
v

FITS AND TOLERANCES

Section
Definition of Fits - ey B 141
Fits and Tolerances s A 142
Torque Wrench Readings........ 143

141. DEFINITION OF FITS.

The Table of Fits and Tolerances (Sec. 142) gives the original
clearance cstablished between various parts at the time of manu-
facture, as well as wear and limit clearances that indicate to what
point the clearance may increase before the parts must be replaced.
‘These clearances are based on the parts involved, all being at 70° F.
The following definitions of the various types of fits are given to
amsist in arriving at the correct amount of elearance between parts
ot included in section 142, as well as to give @ better appreciation
of why the various tolerances must be adhered to. Generally speak-
ing, all bores are made to a standard size (so that standard Teamers,
plug gauges, etc,, may be used) with a plus tolerance. The maximum
size of the male parts is usually & standard size less the minimum
clearance required for the type of fit desired, The minimum size for
male parts is the maximum size minus the tolerance.

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

b. Slip Fit. A slip it exists when the male part is slightly amnn
than the female part and involves less elearance than a running fi
(par. ¢ below). An example of the minimum allowable clearance l'an-
a slip fit would be a piston pin that, from its own weight, would pass
slowly through the connecting rod bushing (bushi & and pin both in
 vertical position). In most cases {except where only a limited move-
§ 1L b,

Mar

Section 14]— Definition of Fits

ment of the parts is involved) slip fits are specified when, due to
anticipated expansion (par. f below) of the female part, enongh addi
mal clearance will result to change this type of fit to a running
fit (par. « below) and provide adequate clearance for a film of ail.

«. Running Fit. A running fit is a fit providing encugh clearance
for @ continuous film of oil between the two parts. A runsing fit
y requires 0.001 inch for ol film plus @ minimum of 0.001 inch
for each 1 inch of diameter (par. f below).

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 &
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 @ press it may be assembled either by force or by the
sheink method. There sre two methods of shrinking two parts to-
gether, cither one of which may be used (both may be used in some
nces), One method involves expansion of the female member by
heating. The other method involves contracting the male member

by chilling with dry ice or liquid &

'f. Effect of Expansion on Fits. Allowances are made in estab-
lishing fits on parts that are exposed to higher temperatures in arder
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. Absolute minimum allowance for exparision of parts ex-
poscd ta flame or exhaust gases (pistons, piston rings, and valves)
s 0.001 inch for each 1 inch of diameter or length. In anticipating the
expansion of a piston to make allowances for the additional clear-
snce required in the cylinder, 0.001 inch for each 1 inch of diameter
i mdded. In anticipating the expansion of a piston ring, to make
allowance for the additional gap required between the ends of the
piston ing, 0.001 inch for each linear inch of the part

"
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S AND TOLERAN

CYLINDER BLOCK

1T LacaTion
A

Cylinder bare out-
of-round

Cylinder bore tape: or
mazimum wear

Clearance between
camshaft and
bearing

Clearance between
push rod and
push rod bare

CONNECTING

T LocaTIoN
Hans

Connecting rod side
elearance

Piston pin elearance in
connecting rod

Piston pin clearance
in piston

Piston and cylinder

Top piston ring to
groove side o

Halance of piston ring to
groove side clearance

Piston ring end gap

& 12

FIT WEAR  TvrROF
0.003 in. -
0.006 in.

0.001 in, o

0,002 in. 0.004 in,  Running

0.0005 in. te

0.0015 in. 0.005 in.

ROD AND PISTON ASSEMBLY

TR Pt TREST
0.004 5. to
0.008 in, 0.011 in.
0.0002 in. to
0.0005 n. 00015 in.  Stip
0,000 in. to
0.0005 in. 0.0015 in.  (Lighe
Push)

6 pounds to 10 6 pounds
pounds pull with _ to 10
 thickness pounds pull
gauge 0.003 in.  witha
and g in. wide  thickness

ZAuEe 0.005

in. and 14

in. wide =
0.0015 in. to
0.0030 in. 0.004 in, —
0.0010 in. to
0,005 in, 0.004 in. -
0012 in. to
0.017 in, 0.035 in. -

143, TORQ

WRENCH READINGS.

Main bearing nits .
Self locking main bearing bolts
Connecting rod castellated nuts
Connecting rod self-locking nuts
Cylinder hend nuts.

Flywheel cap screws

Flywhee! self-locking cap serews
Bpark plugs

.

75 to 80 Ibs. 1.
100 1bs.

Sectian 142—Fits and Tolerances “
VALVES
o ogormar =1 Ppamar g or
Stem 1o guide clearance  0.0025 in, to
(exhaust) 0.0045 in, 0.006in.  Running
Stem to guide clearance  0.0015 in. to
(intake) 0.0035 in. 0.005in.  Running
Valve seat angle 45 degrees =
Spring tension at 2.125
inches 31 10 34 Tbe. 30 1bs.
Clenrance between valve
stem and push rod
(exhaust) 014 to 01600 0.015 in, -
Clearance between valve
stem and push rod
{intalke) 0.010 to 0.012 in,  0.013 in.
OIL PUMP
Clearance between 0,002 in. to =
driven gear and shaft  0.0035 in 0005 in.  Running ©
CRANKSHAFT
7 WA L
Crankshaft cnd play  0.002 in. o
0.008 ia,
Main bearing clearance
0.005in.  Running
Crankpin to connecting 9 Running
rod clearance 0.0035 in. 0.005in.  and
Floating

+.35 to 80 Ibs.ft,
-840 ta 45 Ibs.ft,

.50 ta 5§

it

.65 to 75 Iba.ft,
.75 to B Tha.ft.

30 Tha.fr.
§ 18
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