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GENERAL DESCRIPTION

The engine used in all 1954 series Cadillacs is
of the 90 overhead valve V-8 type. It has a bore
of 3-13/16 inches and a stroke of 3-5/8 inches,
giving a piston displacement of 331 cubic inches,
The engine has a compression ratio of 8,25 to 1
and develops 230 horscpower at 4400 R.P.M, A
side view of the engine is shown in Fig. 10-1.

The crankshaft is supported by five main bear-
ing which use shell type, steel backed babbirtt in-

serts. End thrust is taken by the rear main bear-
ing. The six counterweights used are integral with
the crankshaft, The engine is equipped with a
harmonic balancer,

Connecting rods for opposite cylinders are car-
ried side by side on the same crankpin, The shell
type connecting rod bearings are made of steel
backed aluminum.
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Flg. 10-1 Engine Side View

Cast aluminum pigtons with a tincoating are used
in the engine, The slipper tvpe pistons arecut away
at the skirt below the piston pin wallow for clear-
ance between the crankshaft counterweights and
piston skirt when the pizton is ar the bouom of its
astroke.

The piston ping are press fitted into the connect -
ing rods, Holes drilled from the piswom skire into
the piston pin bores direct il from the cylinder
walls Lo the piston pln to asaure adeguate lubri-
carion,

A chaln driven camshaft is supparted by five
bearings. Wide camshaft lobes allow 3 minimurmof
lobe wear, Both the crankshaft and camshaft sproc-
kets have a punched locating mark for correct
valve timing when installing the timing chain,

The camshaft gear is cast as an infegral part of
the camshaft and meshas with the distributor drive
gear which 2 an integral pariof the digeribuor. Fig,
10-2. The distributor drive shaft, rotating in a
COUNTERCLOCKWISE direction when viewed from
above, drives the oil pump and vacuum pump, The
vacuum pump Ie attached to the underside of the
oll pump and is driven by a hexagonal drive shafl
between the rwo pumps.

Hydraulic wvalve lilters are used . mainrain
gerd clearance throughout the valve crain. This
arrangement assures guicl gperation and elimin-
ates the necessity for valve rappet adjustments,
The liffers operate in guide holes drilled in the
cylinder bleck. The valve lifter plunger and lifter
hody are in matched paira. The push rods ride in
cups in’ the lifters and extend up through openings
in the cylinder block and cylinder head o the rocker
arm. A enging cross section showing the valve
operating mechanism is lustrated in Fig, 10-3,

ENGINE LUBRICATING SYSTEM -- The ail
pump is mounted on the rear main bearing cap,
Qil eneers the pump through a screened inlake,
Fig, 10-4, which floats on the ail thereby drawing
off only the cleaner surface oil,

il iz forced by the pump through the main
bearing cap to the vertical oil header which firer
feeds Lhe rear main bearing, Fig, 10-4. The fear
conpecting rod jourpal s lubricated by ail [rom
the rear main bearing through a drilled liole in
the crankshaft,

The vertical vil header is intersected hy the right
longitudinal header, through which a portion of the
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oil is forced. The rest of the oil continues up the
vertical header to a connecting header to the left
longirudinal header. The upper end of the vertical
header is plugged with a pipe plug.

From the connecting header oil flows through a
hole to the rear camshaft bearing. The oil pressure
gignal switch is screwed into the upper cnd of this
connecting header,

The longitudinal headers feed several important
points as the oil flows from the rear to the front
of the engine, One by-pass is upward through the
cylinder block and cylinder head to the rockerarm
ghaft. Another by-pass is through drilled passages
to the hydraulic lifters,

The center main bearing is lubricated byoil from
the right longitudinal header through a hole drilled
to the bearing. This oil also flows through drilled
holes in the crankshaft to the two adjacent connect-
ing rod journals and from the main bearing to the
center camshaft bearing through a drilled hole in
the block,

0Qil which flows through the right longitudinal
header through a drilled hole lubricates the front
main bearing. The front camshaft bearing is luhri-
cated by oil through a drilled hole from the main
bearing to the camshaft, The front connecting rod
journal is also lubricated through a drilled hole in
the crankshaft.

The hydraulic valve lifter bodies onihe leftbank,
the two intermediate main bearings, and all adjacent
connecting rod bearings are lubricated byoil which
flows through the left longitudinal header. The two
intermediate camshaft bearings are lubricated
through drilled holes from the intermediate main-
bearings,

The oil pump drive shaft is lubricated by oil
which flows through a drilled hole from the rear
main bearing.

At the front end of the left longitudinal header is
a vertical header that extends upward through the
cylinder block and cylinder head to the left rocker
arm shaft, The rocker shafts are plugged at both
ends to prevent loss of oil pressure. There are
two holes in the rocker shaft at each rocker arm,

One hole is at the botrom of the shaft, intcrsecting
a 45 groove which distributes the oil evenly under
the loaded arca of each rocker arm. The other hole
is slightly mis-matched with an angular passagein
the rocker arm. 'This misalignment acts as a
metering device to prevent excessoil being supplied
to the upper end of the rocker arm. This angular
passage in the rocker arm infersecls a vertical
passage which lubricatcs the push rod sear and
provides an exit for oil 1o the top surface of the
rocker arm, where it flows slowly to the valve
end of the arm and lubricates thc valve 1ip at
this point.

Qil from the cylinder heads drains back to the
crankcase through ecither the [ront or rear holes
in cach cylinder head and matching holes in the
block leading directly to the crankcase. Excess
oil in the valve lifter compartment returns to the
crankcase through a drilled hole at the rear of the
compartment on the right side.

A drilled and tapped hole at the top of the left
cylinder block near the oil filler housing intersects
the header which lubricates the left rocker arms.
Another drilled and tapped hole in the oil filler
housing is provided for the oil filter outlet linec.
(il from this line lubricates the fuel pumnp linkage
and fuel purmp eccentric.

CRANKCASE VENTILATION SYSTEM -- The
crankcase ventilating system provides positive air
circulation through the crankcase at road speeds.
With the system, air enters the crankcase through
the oil filler cap. This cap is fitted with a copper
mesh air filter which filters the dust out of the
air entering the crankcase, Fig. 10-5. Airisdrawn
down through the timing gear compartment inte the
crankcase at the crankshaft level, Air andany con-
taminating vapors then pass up into the valve lifter
compartment through an opening in the rear of the
cylinder block between the lower part of the crank-
case and valve lifter compartment.

The air then circulates toward the front of the
valve lifter compartment and is drawn out through
the valve lifter compartment cover channel to the
ventilating pipe at the rear of the cover. This pipe
extends below the rear of the engine into the air-
stream which creates a vacuum, causing circula-
tion of air through the crankcase.

SERVICE INFORMATION

(1) Torque Tightness

The proper torque tightness of the attaching bolts
and screws of various engine parts is very impor-
rant on all 1954 engines to avoid both overtighten-
ing and under-tightening with possible distortion

and permanent injury of parts.

A torque wrench should always be used on the
various engine bolts so that they can be accurately
tightened according to the torgue tightness specifi-
cations, which are given on page 10-36.
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Fig. 10-3 Engine Transverse Secticn
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(2)

Cylinder numbering is by arrangement, rather
than by firing order.

Cylinder Numbering

The left front cylinder is number one on all
1954 Series engines and the right front cylinder
is number two,

The cylinders in the left block are odd numbered
(i, 3, 5, and 7); those in the right block are even
numbered (2, 4, 6, and 8).

The firing order is 1, 8,4, 3,6,5,7, 2,

(3) Removal of Cylinder Head

NOTE: Removal procedurewill vary, depend-

ing on whether or not the car is equipped with
Air Conditioning.

1. When removing the rightcylinder head, oncars
equipped with Air Conditioning, remove compres-
sor, mounting brackets, and refrigeration lines as
described in Section 16a, Note 10,

2, Drain radiator.

3. Remove o0il line from oil fitter inlet to block
and oil line from oil filter to oil filler housing if
left cylinder head is to be removed.

4. Remove oil filter and power steering assembly
with mounting brackets from cylinder head if left
cylinder head is to be removed,

5. Remove two cap screws from water pump
flange at cylinder head.

6. Remove generator if right cylinder head is tc
be removed.

7. Remove carburetor air cleaner.
8, Remove fuel line from carburetor to fuel pump.

9. Remove ground strap screw from rear ofcyl-
inder head at cowl,

10 If left cylinder head is to be removed, dis-
coniect water temperature gauge wirc. If right
cylinder head is to be removed, remove windshield
wiper pipe clamp.

11. Remove vacuum advance line from front of
carburetor w0 vacuum advance on distributor,

12, Disconnect hose from intake manifold vacuum
pipe.

Air discharged here

Fig. 10=5 Engine Ventilating System

13. Disconnect ignition coil hightension wire and
primary wire at distributor,

14, Disconnect black resistor wire from porce-
lain resistor at coil.

15. On cars equipped with Hydro-Vac power
brakes, disconnect vacuum hose from intake mani-
fold pipe.

16, Disconnect transmission throttle rod atcar-
buretor throttle lever.

17. Disconnect throttle control linkage at car-
buretor throttle lever,

18, Remove coil and secondary wiring mounting
bracket, remove rocker arm cover screws, dis-
connect spark plug wires at plugs, and unsnap
spring clips from sides of distributor cap.

19, Disconnect heater hose from water pump
flange at thermostatic valve if right cylinder head
is to be removed or at water pump flange if left
cylinder head is to be removed.

20. Remove rocker arm covers, sccondary wir-
ing, and distributor cap as an assembly.

21, Remove four screws and four nuts which
hold intake manifold to cylinder heads. Lifting
manifold slightly upward and toward left of car
to avoid fuel filter, remove manifold with carbu-
retor and choke heater pipe.

22, Remove exhaust pipe to manifold screws.
23. Remove four cylinder head cap screws

which hold rocker arm assembly to cylinder head
and remove rocker arm assembly,



10-8

ENGINE MECHANICAL

Cylinder Head—
[Fool No. J-415%

Fig. 10-6 Removing and |nstalling Cylinder Heod

24, Remove push rods through openings in cyl-
inder head.

25. Remove remaining cylinder head cap screws,

26, Remove first and third spark plugs from
cylinder head and install Cylinder llead Lifting
Hooks, Tool Mo. J-4159, in spark plug holes.

27, Lift cylindetr head off dowels and remove
from engine, Fig. 10-6.

(4) Disassembly of Cylinder Head

Assembly

1, Bemove spark plugs,

2. Place eylinder head {upside down) in cylinder
Head Holding Stand, Tool No. J-3064,

3. Place Holding Sirap, 1-3064-4, over wvalve
heads to hold them in place while compressing
springs, and clamp in place on head with the
thumb serew provided,

4. Invert head and place valve spring coim-
pressing bar over valve stem, Fig, 10-7,

5. Using foor srirrup, compress valve spring
and remove valve keepers,

Cilindr il
Mebling Fixhre
Facd hg. 13044

Wilen

Violva ek -
Spre [l vabe (B0
Fitcime't Spikng (. Aol

o o toal |

Fig. 10-7 Rernoving Valve Jprings

Yalve Sterm Guide
Remover Toal

Fig. 10-8 Removing Valve Guides

0. Release bar and remove valve spring re-
tainer, spring and rubber seal from lower groove
in valve stem.

7. Invert head in stand, remove [olding Strap,
and remoye valves from head, heing sure to keep
them in order so that they can be reinstalled in
the same posilion,

8. If it is necessary o remove valve puides
because of excessive clearance beiween valve
sremn and valve guide as measurcd in Nome 5,
drive oul valve guides from bottom gide of cyl-
inder head using Valve Stem Guide Remowver,
Tool Mo, J-3062, as shown in Fig, 10-8,

(3)

Valve reconditioning, nermally, is required much
less [frequently in engings having hydraulic valve
gllencers, When this work is done, the close limits
given in the engine specifications, Page 10-34, must
be maintained,

Reconditioning Valves and Seats

Check wvalve stem 10 pulde clearance, using g
1/16" wide strip of 005" brass shim stock on a
"no-po' hasis. Bend rthe end of shim and hang in
end of valve guide, with fab extended toward push
rod side of head.

Shim should not extend more than 1 /4" into guide,
If valve stem will enter guide, clearance 15 exces-
give and guide and valve should be replaced to pre-
venl excessive oll consumption and improper scat-
Ing of valves,

Check concentricty of all valve seals, This should
be within 004" tolal, as measured with dial [odi-
catar and a golid, slightly tapered, pilot which has
a slight bind in the valve guide when insralled,
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CAUTION: A pilor of the correct size must be
used, Do not attemnpt w drive pilot into guide,
Pilolz with adjusrable diameters to fit various
siZed guides are not recommended.,

Grind valves to within (001" indicator reading,
if concentricity, seat width, or full contacr Ls not
indicated or when new valves and guidea have been
ingralled,

Check seat width and location on valve w insure
proper heal dissiptation and prevent build-up of
carbon on seats. The desirable seal width depends
a great deal upon conditions of operation, Cars
vperated at moderate or slow speeds in city driv-
ing should have a valve seat width of 3/64" w
1/16", For cars driven a great deal at high speeds,
the seat width should be 1/16" to 3732 o insure
adeguate cooling,

Valve seats should be cut so that there is no
mare than 1/32" from outer edge of seat to edge
of flange on valve head, to allow heato escape and
o provide maxlmum life for newly ground valves.

New valve heads have a seatangleof 440, o pro-
vide a hair line contacrbetween the head of the valve
and the valve seatin the cylinder head which assores
good seating of the valve and less chanceof burning
the valve head due 1o exhaust gas |eakapge. Ser-
vicemen may, however , refacevalvesata 45 angle.

New valves, when lapped in shoulg not have more
than 1/64 inch contaer {due to 1° differsnce in
angle), Grinding of valvea by hand with a grinding
compound is not recommended, Use only precision
equipment for valves and seat reconditioning, and
follow equipment manufacturer's recommenda-
tons,

(6) Assembly of Cylinder Head

a. Installation of Valve Guides

1. Position Valve Stem Guide Inswaller, Tool No.
J-3066, through plate and slide Valve Guide Adapter,
Tool No, ]-3066-4, on installer pilot, Fig, 10-9,

2, Slide valve guide on Installer pilot and lubri-
cate purer surface of guide,

CALTION: Be sure cnd of valve guide with
longest chamfer enters bore first, polnting to-
ward rocker arm side of head.

3. Drive puide into head until shoulder un in-
staller comtacts plate on cylinder hegd. The flar
side of the Valve Guide plate rests on the cylinder
head, while the notched portion, which acts as a
stop for the driving tool, s toward the wop.

Yalve Stam Guide
Installar Tasl

‘v"g|'¢:e Guide Driver % P
Adopter Toa!'Nﬂ.J-Sﬂﬁ&-{ e )

Fig. 10=% lnsralling Vulve Guides
k. Installation of Valves

1. Install all walves in their respective guides
and install Holding Strap, J-3064-6, over valve
heads to hold them in place when installing springs.

2, Place cylinder head in Holding Fixture, right
side up.

3. Place spring over valve, being aure bottom of
spring is in recess in head.

4. Place spring retainer over valve and spring,

3, Place the "thimkble" over the valve stem with
the tapered portion seated in the valve spring re-
tainer,

§. Uelng the stirrup, compress the valve spring
and then remove the "thimble,®

7. Install new rubber seal in lowecr groove in
valve stem (closest to valve head), being sure seal
is properly seated,

8. Install valve keepers in position and release
tension on foot stirrup.

NOTLE: Check w see if oil seal haz been in-
stalled properly by striking ends of valve stems
to seal valve keepers, Compress a suction cup
over the spring retainer and valve stem to
tesl for leakage past the seal. If the oil seal is
installed properly, the vacuum cup will atick to
the spring retainer, If there is no suction, it iz
an indication of a leaking seal, and the parts
muat be disassembled and a new seal ingtalled,

9. Install all other wvalve springs in a like
MANnET,
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Fig. 10-10 Recker Arm Locoting Marks
c. Installotion of Spark Plugs

1. Insrall spark plugs and copper gaskets In
cylinder head.

2, Tighten plugs w 20-25 foot pounds torgue.

(7)

1. If exhaust manifold was removed from cyl-
inder head, install new gaskets and inztall mani-
fold cap screws. Tighten scrows w 25-30 foor
pounde torque,

Installation of Cylinder Head

2, Apply a coeat of Cadillac Perfect Seal Gasket
Paste 1w both =sides of cylinder head gasket,

CAUTION:  Lxrreme care must he used when
installing cylinder head paskels w assure free-
dom from dirt particles between the gasket and
the cylinder block or head. Any foreipn material
may calise waler or compression leaks, Blow
cut cylinder head passages and wipe machined
surfaces of cylinder head and block clean,

4. Insrall Cylinder Head Guide Studs, Tool No.
J-34535, (Fig, l0-8), in cylinder head balt holes
at each end of bluck,

4, Install gasket over mmds and dowels in block
with side stamped "TOP" facing upward,

3, Using Cylinder Head Lifter Tool Mo, J-4159,
install eylinder head in positlon over puide studs
and dowels,

f. Remove Guide Studs using removing ool pro-
vided with ser.

7. Install cylinder head cap screws in lower and
center rows and tighten finger tight,

MECHANICAL

8. Ingrall push rods through openings incylinder
head with double grooved end of push rod up,

CAUTION: Bottoms of push rods mustbe seared
in hydraulic valve lifter cups.

4. Inatall rocker armassembly inpositiononcyl-
inder head with notches on each end of rocker atm
shafr pointing downward and toward center of engine,
fig. 1{1-14], and rocker arm brackers with larger
machined surface next to head,

10, Tighten gll cylinder head cap screws to 65-
70 foot pounds torque, starting fromcenteT row and
working outward and toward eachend, Donot install
oll filter brackel cap screw,

11, Inztall exhaust pipe o manifold, using new
gaaker, Tighten screws to 15-20 foot pounds worque
for right aide and 30-35 foor pounds wrgue for lelt
gide.

12, Inarall intake manilold gaskels in position
over locating dowels,

13, Install intake manifold and carburetor, avoid-
ing fuel filter, and heing sure manifald Ie positianed
correctly aver locating dowels,

NOTE: When installing intake manifold, be
surechoke heater pipe enters hole in heater stave
in exhaust manifold before intake manifold is all
the way down in posirion.

L4, Insiall four cap sceews and four nurs ancd
washers which hold inrake manifold to cylindor
heads, placing windshicld wiper vacuum pipe clamp
between screws and manifold. Tighten all screws
to 23-30 fool pounds torgoe,

15, Comect windshicid wiper hose w vacuuiling
from intake manifoid,

16. Connect throtile cantrol linkage to carburcior
throtrle lever and adjust as explained in Secrion 13
Mo 4,

17, Connect transmission throtole: rod (o car-
buretor throfile lever,

18. Install rocker arm covers, sscondarywiring
and distributor cap assembly,

18, In=stall spark plugs that have been removed.

20, Install cail wnd secondary wiring mounting
bracket, install rocker arm cover screws, conmnect
spatk plug wires 1o epark plugs, and install dis-
tributor cap.
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21. Connect heater hosc at thermostatic valve
if right cylinder head was removed or at water
pump flange if left cylinder head was removed.

22. On cars equipped with Hydro-Vac power
brakes, connect vacuum line to intake manifold
pipe.

23, Connect black resistor wire from porce-
lain resistor to coil.

24, Connect ignition coil high tension wire and
primary wire to distributor,

25, Install vacuum advance line from front
of carburetor to vacuum advance on distributor.

26. If left cylinder head was removed, con-
nect water temperature gauge wire, if right
cylinder head was removed, install windshield
wiper vacuum pipe clamp.

27. Connect ground strap at rear of cylinder
head to cowl with screw.

28. Instali fuel
fuel filter,

line between carburetor and

29. Install generator as described in Section
11, Note 21, if right cylinder head was removed.
Adjust fan belt tension as described in Section 11,
Note 21.

30. Install two cap screws through water pump
fiange and new gasker to cylinder head.

31. Instail carburetor air cleaner.

32, Install oil filter and power steering assem-
bly on cylinder head with remaining cap screw,
Tighten to 65-70 foot pounds torque,

33. Install oil line from oil filter outlet to
oil f{iller housing and oil line from block to oil
filter inlet.

34. Fill cooling system and add a can of "Du
Pont Sealer™ if permanent type anti-freeze is 1o
be used. Check for leaks after running engine ten
minutes,

35, On cars equipped with Air Conditioning,
install the compressor, brackets and refrigera-
tion lines as described in Section l6a, Notel3,
if right cylinder head was removed,

(8)

Noisy operation of valve lifters may be due to:

Noisy Operation of Valve Lifters

1. Incorrect oil level in crankcase - Qil level
should never be above, nor more than a quart

below, "full” mark on indicator. If level is too
high, foaming may rcsult. If too ldw, air may
enter pump inlet, In either case, noisy valve
action may resulr,

2. lmproper oil pressure-If valve action is
noisy after the oil is hot, it may be due to low
oil pressure,

Low pressure usually results from a leak in the
oiling system, a stuck or improperly operating oil
pressure relief valve, scored parts, worn bearings,
worn oil pump gears, or poor operation of oil
putnp,

3, Weak valve lifters springs - These can cause
neisy valve operation by causing sluggish plunger
movement in the cylinder. To check these springs,
disassemble plunger assembly, clean thoroughly
and reasscmble. Check pressure to compress
spring dry.

If pressure required to compress spring .35
inch is less than 6-1/2 pounds, the assembly should
be replaced.

4, Dirty, worn, or scored valve lifter parts -
A recurring tap or click, synchronized with valve
action, indicates trouble ina single lifter assembly,
which should be disassembled and checked for:

a. Dirt or foreign particles, which can be re-
moved after disassembly by wiping with a soft cloth
and washing in kerosenc,

b. Varnish or heavy sludge material, which can
be removed by the use of a proper solvent,

NOTE: The engine oil pan should always be
removed and cleaned when dirt has been respon-
sible for sticking, The oil passages from the
header to the lifter bores should also be cleaned
thurougldy by blowing out with kerosene and air.

b. Pitting and scoring of surfaces, whichmayre-
sult from gritty particles, excessive wear, poor
grade oil, or damage during installation. This con-
dition requires replacement of the complete unit,

c. Incorrect clearance between cylinder and
plunger, usually caused by mismating of parts.
These parts are carcfully fitted in manufacture
and are not interchangeable, Fig. 10-11,

5. Lifters that do not turn in their bores, Scor-
ing surface flakings or excessive wear on the bot-
tom of the lifter may prevent the lifters from turn-
ing in their bores,

6. Excessive wear on either end of rocker arm
or at rocker shaft.
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7. Worn valve stems or push reds,

8. Worn camshaft lobes,

(9) Checking Valve Lifter

Leak Down Rate

The Valve Lifter Leak Down Rate Tester, Tool
Mo, J-3074, iz used to oblapin a comparison of the
leak down rates of hydraulic valve lifrers withour
remaving them from the engine, This ool employs
a simple principle whereby a feeler gauge of a
given thickness is placed between the rocker arm
and rthe valve srem, thus causlng the valve spring
preasure to foree oil our of the lifter. To bring
more uniformiry o thds rest of leak down, a spring,
attached to the ool and compressed against the
valve gpring refainer, ejects the feeler gauge when
the lifier has leaked down enough to allow the valve
(0 gear, thereby removing valve spring pressure
from the feeler gauge, By noting the length of time
required by each liffer to leak down rhe thickness
of the feeler gauge, the faulty lifter or lifters
can be eagily locared.

The following procedure is to be used whenchieck -
ing with this toal:

1. Remove heater hogses from clips on rocker arm
COVEYS,

2. If car is equipped with Hydro-Vac power
hrakes, disconnect vacuum hose atintake manifold.

3. If car is equipped with Air Conditioning, re-
move rear bracket and loosen generator,

4, Remove black resistor wire from poi-‘ccl.ain
resistor at coil.,

3. Remove distributor cap, coll, and rockerarm
COVEIs a8 an assembly,

6, ‘Ser timing mark "C" on harmonic balancer to
pointer -and observe position of distributor rotor,
Check each lifter as outlined in the followlng
table:

Rotor al Mo, 1 firing position (pointing toward
rear of engine) Check:

1 Intake 5 Intake
1. Exhaust & Incake
Z Intake 6 Exhause
2 Exhaust 7 Intake
3 Exhaust 8 Intake
4 Exhaust 8 Exhaust

- “:- Leak Down
Tester Tool
Mo, J-3074

Fig. 10-12 Checking Valve Lifter Leak Down

Rotor at No, f firing position (pointing toward
front of cnging) Check:

3 Intake
4 Intake

5 Exhaust
7 Exhaust

9, Inserl feeler gauge of tool hetweenvalve stem
and rocker arm and af the same time comprass
tool “pop-oul" spring sgainst valve springretainer,
Fig. 10-12.

NOTLE:  The ool shoutd he installed as qguickly
as possible o eliminate any unhecessary lifter
leak down,

10, Note the inlerval of thime during which the tool
ig held in place by valve spring pressure,

It will be found rthrough rhis rest that the nolay
lifter or liflers will have the shortest leak down
time.
(10) Removal of Valve Lifters

1. kemove heater hoges fromclips on rocker arm
covers,

2. Remove rocker arm covers as described in
Mote 3, Steps 1-4, 6, 7.

4. Remove intake manifold as described in MNote
3, Srepe 6-21,

4 Remove three
SUTOWS.

valve compartinent cover
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Fig. 10=13 Remoaving Valve Lifters

5. Loosen enging ventilator pipe clamp screw at
flywheel housing, remoye long ventilalor pipe screw
at valve compariment cover and remove cover,

% Remove rocker-arm assemblies as explained
in Mowe 3, Step 23,

NOTE:  When only one or two lifters arctobe
removed, it'is nol neces=ary to remave fhe com-
plete rocker arm assembly, Compress the vulve
gpring, slide the rocker arm over and remove
the push rod,

7. Bemove push rods,

8, Using Yalve Lifter Remover, Tool No, [-3049,
remove lifters from engine (Fig. 10-13), keeping
them In order so they can be reinstalled in the
same bore from which they were removed,

NOTE: Rotate the lifter back and forth while
lifting @ remove any varnish from the base of

the lifier,

(11) Disassembly and Assembly of

Valve Lifters

a. Disassembly

1. Press down on center of valve lifter push rod
cl,

2. Using a pointed tal, remove lock wire [rom
proove while holding cup down,

d. Invert liftcr and slide our push rod cup,
Plunger, ball retainer sand spring,

NOTE: Ufplunger isstuckin Llifter body, piace
Uiter, pushrodend down, in Valve Lifter Plunger
Remover, Tool No, [-4160, Fig. 14-14, Halding
tool firmly in hand with thumb over lifrer body,
strike ol sharply on block of wood or wooden
hench unrtil plungsr falls out of bady.

Yol Lifier Flunger
Remover Tool
Flo, 14140

Fig:, 10-14 Removing Stuck Plungars From Body

b. Assembly

1. Place ball on its sear in lower cnd of plunger
while holding plunger up-side down.

2. Position ball retainer and spring over hall
and end of plunger,

3. Lower lifter body over plunger asscmbly,

4. Turn assembly right side up and fill plunger
with clean engine oil,

5. Jiggle ball with amall piece of wirc until oil
drains out of plunger into body and trapped air iz
released from body.

6, Refill plunger with oil, place push rod cup on
plunger, and position lock wire over cup.

7. Press lock wire into groove with Valve Lifrer
Lock Wire Installer, Tool No, [-2730, Fig. 10-13,

(12) Installation of Valve Lifters

L. Install lifters in cylinder block In samebores
trom which they were removed,
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Fig. 10-15 Imstalling Valve Lifter Lock Wire

2. lnspali push rods rhrough openings in cylinder
head, with double grooved end of push rod at wp,
and hottom end in push rod cup.

3. Install rocker arm assemblies on cylinder
heads, being sure rocker arms are corrvectly
sealed over push rods and push rods are correcely
geated in their lifter cups,

CAUTION: Be sure all rocker shaft brackets
are right side up, or the rocker shaft may he
sprung out of alignment when the cap screwsare
tightenad down,

4. Tighten rocker shall serews to 85-70 fool
pounds torgue and recheck worque of all cylinder
head cap screws which should also be rightened
e 65-70 foor pounds,

7. Install wvalve liffer compartment cover and
install front and cenfer screws,

&, Flace engine ventilator pipe over opening in
valve cover, being sure cork gasker on pipe is in
position, install long scrow and righten clamp screw
al flywhesl housing,

7. Tighten all valve compartment cover Screws,

8. Tighten ventilator pipe hracket bolt at fly-
wheel housing to 15-18 foot pounda torque,

4. Inetall intake manifold as described in Note
7, Step 12-17,

10, Install rocker arm cover azsembly as des-
cribed in Mote 7, Stepa 18, 20,

11. Connect black resistor wire from porceiain
rosistor at coll .

12, Replace heater hoscs in rocker arm cover
clips,

L3, If car is eqguipped with llydro-Vac power
brakes, connect vacuum line at intake manifold.

(13)

Vacuum Pump Test

1. Make sure windshizld wipers opergie salis-
factorily with all lines connected,

NOTE: Wiper action should be checked on a
wet windshield,

2, Disconnecl vacuum pump hose leading (rom
crankcase at check valve on cowl,

4, Connecl vaculm gage o yaclum pump hose
and s=lart engine, If the vacuum pump is operating
properly,; the vacuum gage will show a minimum
of 20 inches of mercury at sealevelat 3600 £ .F.M,
engine speaed,

4, If the vacuum gage does not show this reading
the vacuum pump ls defective or there i3 a leak in
the vacuum lines,

3, If the vacuumdoes ot increase after tightening

vacuim  connections, replace  vacuum pump 4s
explained in Notc 16,

(14) Removal and Installation of

Engine Oil Pan
4. Removal

L., Remove oil level indicator,

2, Remove starter motor asgembly and place on
frame side bar,

3, Bemove idler arm support screws and lower
supporl from frame side bar,

4, Bemove oll pan screws and muts which hold
pan o cylinder block, and remaove oil pan.

2. Remove gaskers from sides of pan, rear maln
bearing cap, and front cover,

‘b Installatien

1. Imsrall new cork seals o coar main boearing
cap and in front cover, being sure ends of gaskers
arg in the recess provided for them,
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2. Cement pan gaskets to both sides of pan,
being sure holes in gasket line up with holes in
pan,

3. Place a small amount of chassis grease on
each of the four corners of the pan gasket which
hang over the front and rear cutouts, which will
permit the pan gasket to slide over the corks and
insure a good seal.

4, Place pan in position on bottom surface of
cylinder block over the four studs, and install nuts
and washers loosely.

5. Install remaining 16 screws andtightcn screws
and nuts in rotation, to 7 to 10 ft. lbs. torque.

6. Install idler arm support in position onframe
side bar and install screws.

7. Install starter assembly.

8, Install oil level indicator,

(15) Removal and Disassembly of
Vacvum Pump

a. Removal

. Drain engine oil and remove oil pan, Note 14,
. Remove oil pan baffle,

Disconnect vacuum line at engine block,

mww»—-

. Remove six screws that hold vacuum pump

to 011 pump and remove vacuum pump with the
oil pump idler gear.

WARNING: The oil pump idler gear may fall
out when the vacuum pump is removed,

5. Remove hexagonal drive shaft,
6. Remove vacuum line from vacuum pump,
b. Disassembly

1. Remove two screws that hold plate ro vacuum
pump and remove plate from dowels,

2. Turn pump open side downward and shake
out rotor assembly into hand,

3. Remove vanes and spring from rotor.

(16} Inspection, Assembly, and

Installation of Vacuum Pump

a. Inspection

1. Inspect inside of pump body for excessive
scoring,

2, Inspect cover plate as explained in Note 18,
Step 6.

b. Assembly

CAUTION: Parts must be free from foreign
matter before installation, Foreign particles
caught between the rotor and pump body may
cause the shaft to break.

1. Install spring and vanes in rotor.

2. Compress vanes and install rotor in pump
body.

3. Position plate on doweled pump body so that
hole in plate lines up with hexagonal hole in rotor,

4, Install two screws in cover plate.

¢. Installation

1. Install vacuum line to vacuum pump.
2. Replace hexagonal drive shaftin vacuum pump.

3. Replace idler gear in oil pump and install
vacuum pump below oil pump with six screws,

4. Connect vacuum line to engine block.
5. Install oil pan baifle,
6. Install oil pan.

(17) Removal and Disassembly of

Oil Pump

NOTE: @il pump should not be removed un-
less absolutely necessary because installation
requires removal of the distributor to properly
align the oil pump.

a. Removal

1. Drain engine oil and remove oil pan.
2. Remove 0il pan baffle.
3

. Disconnect vacuum line at

engine block,

4, Remove two nuts holding oil pump to rear
main bearing cap and remove oil pump, vacuum
pump, oil float and screen assembly,

CAUTION: After removing the oil pump, the
oil pump drive shaft is loose and free tw drop
out and should be removed.

b. Disassembly

1. Remove cotter pin holding oil float to pump
and remove float,
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2. Remove cotter pin holding oil pressure
regulator valve and spring in body, and remeve
valve and spring, '

CAUTION: Be careful nol to lose refainer
when removing coller pin,

3. Remove six screws holding vacuum pump o
oil pump and remove vacuum pump with vacuum
line,

4, Slide idler pgear off idler shaft in pump,

3, Bemove pin from collar on end ol drive
ghaft and prese collar off shaft,

6. Slide oll pan drive gear our of pump hody.

(18) Inspection, Assembly, and
Installation of Qil Pump

a. Inspection

1, Inapect strainer ecréen for dirr and clean
thoroughly,

4. Inspect float for leaks.

3. Inspect oll pressuré regulator valve for
nicks, and burrs which mlght cause leaka or hind-
ing-in pump body,

4, Check free length of spring which should he
appro¥imately 2-25/64 inches. Compressed to
1-13/32 inches, pressure should be 3-3/4 10
6-1/4 pounds,

3, Inepect drive gear and idler gear for nicks
and burrs.

6. Inspect waclum pump cover plate for wear
and dresa down on surface plate,

b. Assembly
1, Install oil pump drive gear - in oil pump body,

2, Press collar on end of shaft and install lock
pir,

3, Slide idler gear into pump body, meshing pear
with drive gear.

4, Place vacuum pump assembly with hexagonal
drive shaft under oil pump and install six scrows.

3, ‘Slide oil pressure regulator valve into pump
body.

6, Compress assembly and Inseall cotter plo,

7. Slide oil pump strainer into opening in pump
body and install locking pin.

CAUTION! Be sure strainer is installed so
that sereen s facing cover of oil pump,

c. Instellation

L, [ostall oil pump asscmbly over studs, guiding
vacuum line inmo firting in engine block,

2, Install rwo nuts and lock washers and Lighlen
b 25-30 foor pounds torgue,

3. Inztall:ail pan as explained in Mo 14,

(19) Removal of Connecting Rods

and Pistons

Conncceing rod and piston assemblies are re-
moved from above on all 1934 series engines,
Connecting rod caps are removed by removing
the self locking connecting rod nuts and sliding the
caps down off the connecting rod boits, Fig. 10-16,
Inslall Connecting Rod GCuide Studs, Tool No.
]-3224, on connecting rod bolrs to guide rod out of

Be-ﬁrmg Cap

Fig. 10-16 Connecting Rod ond Bearing Assernbly



to-18

ENGINE MECHANICAL

bore without nicking or scratching bore. Clean out
carbon from top of cylinder bore and ream ridges
if necessary tn prevent hreakage of piston ring
lands. Push the connccting rod and piston assenthly
up unlil the piston ringe are out of the bore and
remove piston and conmecting rod assembly from
the engine,

CALUTION: Do not nick lower edge of bore when
pushing rod up,

(20) Replacement of

Connecting Rod Bearings

Connecting rod bearings are of the steel-backed
aluminum shell type. Bearings worn boyond 0045
inch can be replaced withour removing the rod
agsembly by removing the cap and replacing upper
and lower halves. The clearance hetween the con-
necring rod bearing and the crankshaft can be
measured by the use of 3 "Plastigauge " az follows:

L. Remove bearing cap and wipe oil from crank -
shaft journal and bearing inserr,

2. With crank pin al approximately bottom dead
center, place a plece of Plastigauge in the center
of cap,

4. Reinstall bearing cap. lighten to 40-45 oot
pounds orque.

4. Remove bearing cap and determine bearing
clearance by comparing the width of rhe flanened
Flastigauge, at its widest point, with the graduation
an the Plastigauge container, The number within
the graduation on the envelope indicates the clear-
ance in thousandthe of an inch, Fig. WI-17. If this

Beoring Clearance
Meosaring: Scale

Flatened
Plastigauge]

Fig. 10-17 Checking Bearing Clearance

clearance is grealer than (045 inch, replace the
bearing,

(21)

shell rype maln bearings of sresl-backed alumi-
o are wged. The froot four boarings sre infer -
changeable journal o journal, and upper and lower
halves are also inlerchangeable, Crankshaft end
thrust is taken by the roar moein bearing, Bearings
worn more than 003 inch should be replaced,
Bearing wear can bhest be measured by use of the
Flagtiguage, as explsined in Note 20, When one
main bearing is being checked, rhe other four
caps should be tight, unless the cagine is upside
down,

Replacement of Main Bearings

To replace the main bearing;
1. Remove cap and take out worn ghell.

NOTE: Each bearing cap iz numbered an che
left side starting from the front. Do net mismatch
these caps or lurn them around because thevare
individually matched when the evlinder block is
machined. Casling numbers on the caps are read
trom the rear of engine,

2. Rotare craokshaft in clockwisc direction to
turn upper shell outl of crankease, using aflartencd
cotter pin in the oll passage hole in the shaft to
conlact the shell and force I ou,

3. Place new upper halfof mainbearingoncrank -
shalt journal, with Incating lug in correct positien,
and rotale shaft to turn it into placewith cotter pin,

4. Remove cotter pin, install lower half of main
bearing in cup and install cap.

CAUTIOM:  Always clean crankcase thorough-
Iy before Installing new main or conneciing rod
bearings.
{22) Replacement of Piston Rings
Eack piston has two compression vings and one
¢il ring, The top compression ring is made of

chrome plated rolled stecl. The other mwo rings
arc cast iron,

The chamfered face of the compression ring
should be installed toward the wp of the pisoon.

When replacing piston rings, install the re-ring
scts that have the chrome wpoompression ring and
expanders behind the oil ring. If the re-ring ser is
to be installed in new or low milaage bores, it iz
not necessary 10 Inatall the oil ring ¢xpander, Fig,
10-18,
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|

Connecting Rad—— ——B‘f'

Fig. 10-18 Piston Cross Section

L, Place ring in area of cylinder where piston
ring will travel, Be sure ring is square with cyl-
inder bore,

2, Gap between ring ends shouldbe DL - 0207,

3. With ring on piston, clearance between top
face of piston ring and ring land should he 0017"-
0035,

(23) Removal and Installation

of Piston Pins

a. Removal

L, Install pilot of Piston Pin Removing and In-
atalling Tool, No, J-3848, on puller scrow.

2. Insrall puller scrow, with pilot, through pision
and pin [rom side of pision sramped "REAR',

3. Inzlall supporl over puller screw with small
end of support agalnst platon opposite from "REAR"
on piEon casting,

4. Install nut loosely on puller screw and place
assembly in an arbor press,asshownin Fig, 10-19,

5. Press piston pinoutof piston and rod agscmbly.
fi, Remove assembly from press aod remove
puller nur, suppori, and piston pin tfrom puller

HBCTEW ,

7. Remowve puller serew from piston and remove
pilot from piston connecting rod,

8. Remove connecting rod from piston,

Fig. 10-1% Removing Pisten Pin
b. Installation

1, Lubricate piston pin hotes to facilitale instal-
lation of pin,

2, 'asgition connecting rod in its respoctive piston
g0 that when assembly is installed in ongine the
aide of pisron stamped "REAR" is roward the rear
of the engine and onmbers on lower end of the rod
are down, Fig, 10-20, Numbers L, 3,5, 7, are in
the left bank and 2, 4, &, 8 are in the right bank.

AEeT]

|2 4 &8

Fig. 10-20 Assermbly of Conmecting Rods to Plsten
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Fig. 10-21 Installing Pilet ond Pin in Piston and Red

3. Install pilolthroogh piston and rod, Fig. 10-21.

4, Lubricate piston pin and ingert i in piston pin
hole on side of piston marked "REAR" Fig. 10-21.

3. Install puller screw chrough piston pin and
pilot from side of piston marked "REAR", Fig.
L-22,

6. Ingert spacer belween connecting rod and
piston until it is seated on the pilot,

caltar

Piston Pin J2)
ppacer

Puller Seraw.

Pullar S

Fige 10-22 Installing Puller Serew and Spacer

Fig. 10-22 Installing Collor, Suppart and Pullar Nut

NOTE: The spacer must be installed hetween
the piswn and che rod on the side opposite chart
stamped "REAR", Fig, 10-22,

7. Inatall supportover puller screw with smalicr
diameter toward piston, opposlte that stamped
"BREAR", [Mig, 10-23,

8. Install nut on puller serew and righton with
torque wrench to Start pistun pin into connecting
rod, Fig 10-24,

CAUTION:  If pin gan be slarted into con-
necting rod with less than 15 [, lbs, minimum
Torgue, the press [il belween piston pin and rod
ig insufficient and either the piston and pin
asscmbly or connccting tod must be replaoced,

9. Install collar over piston pin, Fig, 10-24,

10, Press puller screw Jdown until topof pin is
level with top of collar.

L1, Remove collar and spacer,

NOTE: The pisron pin will now project alight -
ly from rod and chiz pin shouldbe guided into 1the
pigton pin bozs next o the support by hand to
assure correct alignment,

12, Press piston pin in until pilor bottoms insup-
port, properly positioning the pin in the rod, Fig.
W 24,
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Figton pins are a match fir o the

piston and are not available separately, Piston
pins will nor became looge enough 10 cause a
knock or tapping until after very high mileages
and in such cases a new piston and pin agsembly
should be installed.

(24)

Measuring Piston Clearance

Piston should be measured for size 1/B" below
the upper cross alot and at right anglea to piston
pin. Cylinders should be measured 1-1/4" from
the raop, crosswise to the cylinder block,

The r:learatg:e should be 0007 o QOLL'"™ in this
position at 70T F, Subtrace (001" from measure-

ment for every 6 gbove 10°F,

At the Facrory, a syarem of letters stamped on
the top face of the bluck, either to the right ar left
of each cylinder bore, denctes the cylinder gizes
as shown below:

Letter

EHATIMO R e

Cylinder Sizes

3.8125-3.8127
3.R127-3.8129
3.8129-3 8131
3.8131-3.8133
J.8133-3.8135
3.8135-3.8137
3.8137-3.8139
3.8139-3,.8141
3.8141-3.8143
3.5143-3 B145

Piston Bizes

3.8116-3 8118
J.B118-3.5120
3.8l20-3.B122
3.B122-3 8134
J.B124-3 8124
3.8126-3.812R
3.8128-3 8130
3.8130-3.8132
38E32-3.8134
J.8134-3 8136

Piston Pin

in Piston and Connecting Red

The chart indicates ten cvlinder sizes for the
size range of LU2'. There are wwenly sizes; how-
ever, as cach letter is either "+ or "-" If the
letter is sramped o the leflt of the cylinder, it is
ot I letter is stampod o the right of cylinder,
it is: "+, This makes it possible o maintain the
clearance of 120- 0022, as formerly staled,
For service use, pistons are furnished in the "L"
or "M code sizes unly,

If a double letter ("AA') appears either 1o the
left or right of the cylinder it indicates that the
cylinder has bsen bored to 010" over the dia-
merer indicared by the letter im the chart, For
example, a cylinder with the letters "CC" stamped
on the block 1o the left of the cylinder would
have a diameter of 38129" + 010" or 3.8229"
and a piston diamerter of 3, 8214",

Replacement pistons are furnished by the Fac-
wry Parts Deparument In the following sizes:

Standard

L10" oversize
020" pversize
030" oversize

Pisron diameters, as glven In the specification
table, can be measured with a large micromeler,
as shown in Fig, 10-25,

Before ordering pistons for replacement, It
is extremely important o detcrmine the size of
the cylinder bores by actual measurement. Actual
meastrement at the time of replacement is the only
cerfain way Lo avold errors in ordering,.
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at high spot

Fitting Pistons to Cylinder Bores

Place fecler gauge

of pistan next to T-slot

Measyra piston
A
W" below cross slof

Pull Seala

Fig. 10-25 Piston Measurernents

There are two methods of measuring piston
clearance: with a micromerer or with ribbon fesler
gauges, Both of these two methods are explained
in detail, as ollows:

a. Micrometer Measurements

The equipment required consists of a 3" to 4"
outslde mivcrometer and an lnside micromeler of
the same szize, The outslde micromerter must be
adjuated o wrn freely, so that it can be adjusted
up to the piston with a very light turning effort
on the screw, If it ia adjusted to get a frictional
feel over the piston, it will show several tenths
of a thousandth smaller than its actual size.
With practlee, fractional thousandths can be
checked.

The inside micrometer for measuring the cvl-
inders must he provided with an cxtension handle
and adjusted so the screw rurns sufficiently tight
o retain its setting while checking the cylinder
ar the different points to be measured.

The direct readings shown on rhe inside mic-

rometer should not be taken as the eylinder sizes,
Afler oblaining a light feel on the inside micro-
meter when one end of the bar contaces the exact
center of the cylinder as ir is being oscillated in
a verrical plane, remove the micrometer and
measury s length with the ourside micrometer,
This ghould be done, holding one cnd against the
anvil of the putside micromerer and adjusting the
gcrew, until the same feel is obtained as was [ell
in measuring the piston,

By this method, if the two micromerera do not
agree in readings, no evror will resulr in arriv-
ing at the acwal net clearance of the piston in
the cylinder at any point.

In measuring the pistonsa, i1 will be noted the
upper end of the wkirt is alwavs the smallest,
All aluminum plswns are ground tapered on the
skirt to make he piston 0012"- 0021 larger
at the open end, Tiws, if the clearance were
D027 at the upper end and the skirl iapered
L0277, there would be no clearance al the bottom,
or if the cvlinder were 005" amaller al the hot-
lom, the pisron would be in confiction 005",
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Fig. 10-24 Piston Clearance Chart

The piston skirt is sufficiently flexible so that
it will contract to overcome this confliction just
as piston rings contract to fit the cylinder,

The above conditions are perfectly normal and
are necessary for long life and quietness of piston
action, No undue friction or scoring will result,
due 1o the flexibility designed into the casting and
the oval shape of the skirt.

b. Feeler Gauge Measurements

Where no micrometers are available to measure
piston clearance, the use of a feeler ribbon gauge
will serve satisfactorily, as there is a definite re-
lation between feeler gauge pull in pounds and
micrometer clearance in thousandths of inches,
as shown in Fig, 10-26, which is set up for 002",
0025, and 003" feeler gauge thicknesses,

Feeler ribbon gauges for this purpose must be
considered as precision tools and if rusted or
wrinkled are unfit for use, The most convenient
length is abour 8", with a cotter pin soldered on
one end to hook onto the pull scale. In addition,
the lower ends should be rounded and any frayed
edges honed to prevent possible scratching of the
cylinder and incorrect scale readings. Extreme
cleanliness and a little lubrication is also neces-
sary for accurate results,

In order 1o obtain the piston clearance at the
upper end of the skirt, it is necessary to insert
the piston into its extreme upper position, along
with the ribbon, which must be kept located over the
vertical slot and not in excess of 1/2" below the
upper end of the skirt, as illustrated in Fig, 10-25,

It is advisable to mark the ribbon adjacent to
the piston head, so that its proper location on
the piston can be maintained. It is helpful in get-
ting the ribbon started into the cylinder along
with the piston to use both thumbs to spring the
piston inward.

Feeler gauges may also be used for measuring
taper in cylinder, as follows:

Using a ribbon which gives between 2 and 6
pounds pull, insert the ribbon with the piston,
open end down into the cylinder about one inch,
taking the resulting pull at this peoint and in in-
tervals of cach rwo inches downward, until the
open end of the piston is 1/8" below the bottom of
the cylinder. By keeping a record of results the
clearance difference can be read from the chart,

Checking the clearance with feeler ribbon gauges
should not be attempted without help on the under
side of the engine to push back the piston when re-
quired and to prevent it from being damaged if it
should fall through the cylinder.

The clearances will become approximately 0003"
greater at the upper end of the skirt, within a
few hundred miles of operation, and remain so
until increased due to normal wear, The initial in-
crease of 0005 should not be mistaken as mis-
fitting or rapid wear as this condition is due 1w
normalizing of the piston casting, If this did not
occur, it would be necessary to fit the piston with
0005 more clearance,

(25) Reconditioning Cylinder Bores

Worn cylinder bores can be reconditioned by
rchoring and honing in the service station. Several
Precautions are necessary, however, (o assure a
perfect fit between piston and cylinder, Take
special note of the following:

1. Use the proper grit stone. When honing cyl-
inders with only a few thousandths to be removed,
a medium 300 to 400 grit stone will serve for
both roughing and finishing. Where considerable
stock is to be removed, however, 150 grit stones
are best for roughing. To obtain the best results,
the cylinders should be round and straight within
0007 and, in addition, free from chatter marks
and dug-in spots from the hone.

Fast wearing hones are not recommended, due
to the loss of time in keeping them rtight and the
undue amount of loose abrasive material which
may remain in the engine, It is possible to
obtain free cutting hones sufficiently hard that
wear is negligible,
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2. Guard against heat. The most troublesome
problem in honing is from the heat generated,
which causes the cylinders to expand, givingerrors
in fitting.

This can be overcome as follows: Use a steady
small stream of filtered or fresh clean kerosene
on the hone. Dry honing is not recommended, as
the cylinder surface may become charged with
abrasive and wear the rings out in a short time.

Use a means of driving the hone which controls
the speed at 150 R.P.M,, or lower, to keep down
the heat. A slow speed air drill gives the best
control,

Start honing at the lower or unworn end of the
cylinder to prevent tapering the hones. Set the
hones tight, and keep an up-and-down motion about
one second apart for each stroke. Retighten the
hone frequently. As the small end is enlarged, the
stroke can be increased until the up-and-down
motion covers the whole cylinder. It is advisable
to reverse. the stone holders occasionally to prevent
tapering of the stones. As soon as the cylinder
warms a little, start honing on another which is not
adjacent to the warm one.

As the heatgenerated is greatest toward the upper
side of V-engines and toward the center of the cyl-
inder, this peint is liable to be the smallest when
the cylinder has cooled, If this condition exists, it
may be necessary to rehone at this point, The cyl-
inder limits given are for the whole length of the
cylinder, and if the 0007' allowable taper should
occur within the ring travel, the ring life will be
short.

3. Do not hone too much, It is usual for the great-
est wear in the cylinder to occur at the upper end of
the upper ring travel, which therefore is the last
point in the cylinders to clean up. Providing these
spots are not in excess of 1/2" wide when the
cylinders are finished for the smallest oversgize,
it is advisable to allow the condition to remain,
rather than go to the expense of honing to the next
oversize, as the condition will have very little effect
on ring life or performance.

4. Make accurate measurcments. Inasmuch as
aluminum expands and contracts at approximately
two times the rate of iron, it is necessary 1o COr-
rect the clearance results found, if the room
temperature is much above or below 70°F. The
correction following is for the difference between
the expansion of aluminum and ironor steel; there-
fore, no consideration should be given to cylinder
temperature or the woels used for measuring, other
than that they be at approximately the same tem-

perature as the pistons when measured. The tem-
perature correction for piston size at other than
70°F is as follows:

Subn(;act .0()01(')' from micrometer reading for
each 6 above 70°F.

Add 001" to micrometer reading for each 6°
below 70 F,

If ribbon gauges are being used, the corrections
are:

Subtract 4 lb. for each 6° above 70°F. before
referring to chart,

Add 4 1b. for each 6 below 70°F. before re-
ferring to chart,

5. Remove all traces of abrasive from engine.
Prior to the honing operation tape the crankpins
tightly. Following the honing, wash down the cyl-
inders, crankcase, and shaft to remove all abrasive
material, This should be repeated at least three
times, using a freshsupply each time, Do not usea
wiping cloth or an air gun. Remove and clean
crankshaft thrust bearing, as these surfaces are
sufficiently exposed that abrasive material may
have gotten on them,

6. Install proper engine oil. The principle re-
quirements of the best oil for breaking-in rehoned
engines are that it should be light, 10-W grade,
and sold by a reputable refiner. New cylinder and
ring surfaces are less liable to scuff or scratch
with such a lubricant,

In addition, a 2-1/2% mixture of this lubricant
with the fuel is suggested for the first 200 miles,
which is in the ratio of one pint per five gallons
of fuel, Do not just pour the oil into the fuel tank,
as it will settle around the fuel pipe and cause
smoke, hard starting, and stalling. The oil must
be diluted and stirred into three times as much
fuel as oil used, before adding oil to the fuel supply
in the tank. Once the oil is dilured as directed, it
will blend and not settle out in the tank.

(26) Connecting Rod Alignment

When connecting rod and piston assemblies are
removed from an engine, the wear pattern on the
piston skirts should be symmetricalon each side of
the vertical slots. Bent or misaligned connecting
rods will cause an off angle wear pattern, If this
condition exists, the piston, pin, and rod assembly
should be replaced, Do not atrempt to straighten
Cadillac precision connecting rods as field methods
are not accurate,
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Sleeve Tool
Me Kalr.740

Fig. 10-27 Installing Piston in Cylinder Bore

(27) Installation of Piston and

Connecting Rod Assemblies

L. Insrall plston and rod in cylinder bore with
"REAR" on piston toward rear of engine, usging
Piston loserting Sleeve, Tool No, KMO-740, Fig,
10-327,

CAUTION:  bixtreme care must be exercised
when Installing pigtons and rods w be sure rod
is lined up with crankshafr journal and does nat
srick or bind on counterweighrs,

2, Pull piston and conngcting rod down Inco
position on the crankshafr,

3. Insrall connecting rod cap and bearing over
connecting rod bolta, being sure numbered side
of cap i5 on same side as numbered side of rod,

NOTE: Re-check w szee that the numbered
side of connecring rod on No, L, 3, 3, and 7 rods
are on left side of engine and No, 2, 4, 6 and &
are on right side of engine and that the rods
are on the proper crank pina,

4, Insrall new self locking nuls and tighten to
4()-45 fr. 1bs, worque,

3. Repeat this operation for the other seven
connecting rods,

(28) Replacement of Rear Main

Bearing Qil Seal

Installation of a new rear main hearing oil seal
requires use of Hear Main Bearing Qil Scal Com-

Rear tMain Beoring

il Seal Instolier

Toal Ma, J.20048
. T

Fig. 10-28 Installing Rear Main Bearing Oil Seal

pressor, ‘tool No. J-3048, After crunkshaft has
been removed from engine and worn packing taken
out, proceed as follows:

L. Remove rear main bearing,

2, Install a length of new packing ln groove in
crankcase and press up into place, using Rear
Main Bearing il Seal Compressor, Tool No.
J-3048, and a hammer, as shown in Fig. 10-28,

3, With ool held in position, cut off each end of
packing [lush with bearing edge, using a sharp
knifo, Fig, 10-29,

Rear Maoin Bzaring
Git Saal Installer

Toel Mao: J-3048

Fig. 10-29 Cutring Rear Main Baaring il Seal



10-26

ENGINE MECHANICAL

4. Repeat operation in bearing cap. An arbor
press or vise will provide the best means of
forcing the packing into place and holding it while
trimming.

(29} Removal of Timing Chain and

Sprockets
1. Remove water pump, Section 13, Note 18,
2, Remove engine oil pan, Note 14,

3. Remove crankshaft pulley and harmonic bal-
ancer assembly.

4, Remove engine front cover.

5. Remove two cap screws and lock washers
which hold sprocket to camshaft,

6. Remove sprocket with chain from camshaft,
7. Remove crankshaft sprocket,
(30)

1. Remove hood lock plate support.

Removal of Camshaft

2. Remove Air Conditioning condenser as ex-
plained in Section 16a, Note 21, if car is so equipped.

3. Remove radiator core, Section 13, Note 16-a.

4. Remove timing chain and sprockets, as ex-
plained in Note 29,

5. Remove valve lifters, Note 10.
6. Remove distributor, Section 11, Note 12a.

7. Slide camshaft forward carefully until it is
out of engine,

CAUTION: Extreme care should be exercised
to keep the cam lobes from scratching the cam-
shaft bushings,

(31)
The camshaft, on all 1954-Series cars, is made

of cast iron and must be handled with particular
care t avoid damage.

Checking Camshaft

If the shaft is accidentally dropped, it may be
sprung out of alignment, or the cam lobe surfaces
may be damaged enough to cause erratic valve
action or worn lifters and result in unsatisfactory
engine performance,

Whenever the camshaft is removed, it should be

checked for proper alignment, To make this in-
spection, the camshaft should be placed on "Vee"
blocks at the front and rear bearing journals, or
on centers, on a surface plate. A dial indicator
should be mounted so that it is directly over the
centerline of the camshaft with the pointer touching
the shaft,

Ser the dial indicator to read zero on the heel
of No. 1 cam lobe and then check the heel of each
cam lobe for a full 180 of rotation. If any dis-
crepancy greater than 0015” total indicator read-
ing on any particular cam heel is discovered, the
camshaft should be replaced.

The runout of each of the bearing journals should
also be checked. If more than 0015" total indicator
reading runout is discovered, the camshaft is
sprung out of alignment and should be replaced.

(32)

1. Install puller collet of Camshaft Bearing Re-
moving and Installing Tool No. J-3063 in No, 5
bearing, Fig. 10-30,

Removal of Camshaft Bearings

NOTE: Install a rubber band over both collet
fingers next to thumb screw, to hold fingers
while installing collet.

2. Tighten thumb screw and check to see that
fingers are securely behind No. 5 bearing.

3. Install arbors "B, "C", and "E" in bearing
Nos. 1, 2, and 3, respectively with large diameter
of arbors toward rear of block.

4, Slide shaft throughall three arbors and through
No. 4 bearing.

5. Holding pilot "D" (which is used as an arbor
in the removal operation) behind No. 4 bearing,
glide shaft through pilot "D,

CAUTION: Be sure sharp corner on pilot "DV
outside diameter is toward No. 4 bearing.

6. Thread shaft intopuller colletin No. 5 bearing.

7. Slide bridge over front of shaft, with legs of
bridge toward front face of block.

8, Slide flat washer on front end of shaft and
install puller nut loosely,

9. Place a 3/4" open-end wrench over section
of shaft on flats, which are between bridge and
block. This keeps shaft from turning during the
pulling operation.
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L‘ —
L"’ = Puller Callet

.I"

rig. 10-30 Rermeving Camshaft Bushings

10. Install
pilot "D,

a O washer in slor in shafr behind

11. Tighten puller nut until No, 4 and 3 bearings
are remaved,

12, Remove puller collet and MNa. S bearing from
rear end of shaft,

13, Loosen puller nut and slide shaft rearward
until © washer can be removed from behind pilot
I1Dl|

14, Install C washers behind arbors "B", "Cr,
and "E* respectively {bearings 1, 2 and 3},

15, Tighten puller nut until bearings No, 1, 2 and
J are removed,

16, Remove puller nut from cnd of shaft.

17. Remove all pieces of the Camshaft Bearing
Removing and Inaralling Tool and all bearings
Irom cylinder block,

(33) Installation of Camshaft

Bearings

1. Install camshaft bearings on arbore “A™,
"RYOME B AND U'F' respectively, making sure
that the oil holes in the camshaft bearings are
centered over the spring loaded steel balls in
the arbors.

2, Hold arbor "B" in position between No, 1 and
2 bearing bores and slide shalt through No, 1
bearing bore, through arbor "B," and through Mo, 2
bearing bore, Fig, 10-31,

NOTE:  Arbor "B" must be positioned so that
bearing is toward rear of cylinder block,

|

-

Fig. 10-31 Installing Camshaft Bushings
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3. Install arbor "C" on shaft and in No. 2 bear-
ing bore, making sure that the bearing is facing
the No, 3 bearing bore.

4, Install pilot '"D" in No, 3 bearing bore and
slide shaft through pilot "D,

5. Position arbor "E" bhetween No. 3 and 4 bear-
ing bores and slide shaft through arbor, being sure
arbor "E" is positioned so that the bearing faces
rear of block.

6. Position arbor "F'' between bearing bores
No. 4 and 5 and slide shaft into arbor, being sure
bearing on arbor is toward rear of block.

7. Slide arbor "A" over front end of the shaft,
making sure that the grooved end of locating arm
is centered over front end of the crankshaft,
Fig. 10-31.

8. Install C washer in front of arbor "E" and
slide shaft toward the rear until C washer is seated
in the recess in arbor "E'.

9. Thread driving cap nut on front of shaft until
it bottoms on the shaft,

10. Make sure that pilot "D" is in No. 3 bearing
bore and that large diameter of arbor "C'" is in
No. 2 bearing bore. These pilot the shaft in the
cylinder block.

11, Using a hammer, drive the cap nut in until
the large flange on arbor "A" contacts the front
of the block. This will install camshaft bear-
ings No's. 1, 4, and 5 (on arbors, "A," "E," and
"F") simultaneously.

CAUTION: Make sure driving cap nut does
not back off while driving bearings.

12, Slide shaft forward about 1/2", until the
C washer is out of the recess in arbor "E" and
remove C washer.

13. Slide arbor "C' out of No. 2 bearing bore
and back in front of No, 3 bearing bore.

14. Install C washers in grooves in shaft in
front of arbors "B" and "C."

15. With the C washers in place, slide the shaft
rearward until the C washers are in the recesses
of arbors "B" and "C.,"

16. Using a hammer, drive the driving cap nut
in until it contacts arbor A" This will install
bearings No. 2 and No. 3 simultaneously.

CAUTION: Make sure driving cap nut does
not back off when driving bearings.

17. Remove all pieces of the Camshaft Bearing
Removing and Installing Tool from the cylinder
block.

18. Bend a small piece of wire and place in
oil hole in each bearing, to sec that holes are
lined up with oil holes in cylinder block,

(34) Installation of Camshaft
1. Lower camshaft into position between radiator

grille and engine and guide it carefully into cylinder
block.

CAUTION: Extreme care shouldbe exercised
to avoid nicking or scratching camshaft bearings.

2. Install timing chain and sprockets as explained
in Note 33, Steps 1 through 10,

3. Install radiator core, Section 13, Note 16b,

4. Insrtall condenser as explained in Section 16a,
Note 21, if car is equipped with Air Conditioning.

5. Install hood lock plate support.

6. Install generator and compressor drive belts
as explained in Section 11, Note 21, if car is
equipped with Air Conditioning.

7. Install power steering drive belt as described
in Section 7, Note 15,

8. Install distributor as explained in Section 11,
Note 13b,

g, Install hydraulic valve lifters, Note 12,
(35) Installation of Timing Chain
and Sprockets

1. Install crankshaft sprocker over crankshaft
key.

2. Install camshaft sprocket in timing chain
with timing mark toward the front.

3. Place chain over crankshaft sprocket and
line up timing marks on both sprockets, Fig.10-32.

4. Hold camshaft sprocket in position against
end of camshaft and press sprocket on camshaft,
being sure dowel on camshaft is linedup with dowel
hole in sprocket,

5. Install 2 cap screws and lockwashers to hold
sprocket to camshaft.
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f. Install new fromt cover gasket and install
cover over locating dowel= un block,

7. Install 9 cap sScrews which hold cover o
block and tighten ro 10-12 foor pounde torgue,

8. Install engine oil pan, Note 14,
9. Imstall crankshaft pulley,

L), Install water pump, Scction 13, Noge 21,

Removal of Crankshaft
{Engine in Car)

(36)

1. Raise ear and install stands under car at
all four wheels,

2, Bemove timing chain and sprockets, Note 29,

3. Remove flywheel, Note 38,

4. Hemove oll pan baffle and oil pump, Nowe E7,

5, Remove steering gear idler arm from right
frame Side bar and lower sleering linkage o

floor.

6. Remove spark plugs,

7. Disconnect connecling rods and push piston
asgemblies up into cylinder bores 8o that crank-
shaft can bec removed without interfering with
rods,

8. Remove frant and rear main bearing caps,

9. Support crankshafr at fronr and rear and
remove three intermediate bearing caps.

10, Lower crankshaft from engine,

Installation of Crankshaft
(Engine in Car)

(37)

1. Raise crankshaft into position and support
in place while installing main bearing caps {See
Mote 21, Step 3, using & now rear main bearing oil
aeal as explained in Naote 28,

2, Lubricars crank pins and pull connecting rod
and pistan assemblies down toward crankshafo,

3. Install connecting rod caps on crankshafl as

described in Note 20,

4, Install camshaft sprocket, timing chain, and
timing case cover, Note 35,

3. Install crankshaft pulley,

6, Inzrall water pump uaing new gaskets, Scction
13, Note 21,

7. Conpecr  seeeting gear idler arm o right
frame aide bar,

8, Install oil pump, Notc LBc.
9, Install tlywheel, Nowe 39,
(38) Removal of Flywheel

1, Raise car & inches from fleor andplace stands
under car-at all four whesls,

2. Remove tranamission, as described in Note 10,
3. Remove flywheel to crankshaft balts,

4, Remove flywheel and gaskel from crankshaft,

(39) Inspection and Installation of

Flywheel

a. Inspaction

L, Inspect all starter teeth on flywheel and clean
up all burred teeth, using a fine file.



10-30

ENGINE MECHANICAL

Fig, 10-33 Remaving Crankshoft Pilot Bearing

2, Inspect flywheel cover attaching screw holes
for stripped rhreads.

3. Inspect face of flywheel which contacts fy-
wheel cover gasket for nicks or burrs which might
cause leaks,

4. Inspect face of flywheel which contacts crank -
shaft for nicks or burrs which might cause leaks,

b. Installation

1. Place metal gasket on rear of crankshaft and
position flywheel over dowel on end of shaflt,

2, Dip the six mounting screws in sealer and
install, tightening them o B0-85 foot pounds,

3. Install transmission as cxplained in Section
14, Note 36,

4, Balse car off stamds, remove stands,and
lower car to floor,

(40) Remeoval and Installation of

Crankshaft Pilot Bearing

a. Removal

1. Bemove transmission as described in Section
14, Note 10.

2. Install PilotBearing Remover, Tool No, J-4383,
in bearing, being sure fingers of collet are behind
bearing,

3. Tighten thumb screw o secure colletinbear-
ing and remove bearing by lapping alide hammer
againat head of wool, Fig, 10-33,

b. Installation

L. Install now pilor bearing an Crankshafl Pilot
Bearing Tool, Na. [-2485.

2, Position bearing in line with itsbore incrank-
shalt and drive the bearing inta the shaft until the
flange of tool touches the erankshaft face, Fig.
=34,

3. Install rransmission as described in Nole 36,

Crankshalt Filit:Bediing
Installer Tool Mo J2o8s

Fig. 10-34 |nstolling Crorkshoft Pilot Bearing

(41} Engine Support Mountings

The engines on all 1954 series Cadillac cars
are supported in che chassis; at three points - on
each side of the crankcasc toward the front of the
cnginge and at the transmission exteénsion housing
in the rear. The front enginc mountings are sup-
ported dircetly on the frame at an angle, and the
redar engine mounting is on a bracket bolted to the
frame X member. All supporie are equipped with
rubber cushions tw eliminate vibration and road
shocks,

It ie important, when attaching the englne mount-
ings W engine and frame, that the nuts and balts
be . rightened to the proper torque, as follows:

Mur - Front Support - Cushion 1o Engine - 25 to
30 it, lba,

Nut - Frunt Motor Support Stud - 80 to 9 ft, lbs,
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Engine Rear Support Cushion - 30 to 55 ft. lbs.

Rear Support Cushion to Cross Member - 50 o
60 fr. lbs.

Nut - Cross Member - Engine Rear Support -
25 w0 30 ft. lhs.

NOTE: The rear support cushion should be
a smooth, push fit in the retainer.

(42) Removal of Engine (with

Transmission) from Car

1. Drain cooling system, crankcase, and trans-
migsion,

2. Remove hood top panel. Section 4, Note 2.

3. Disconnect battery cables.

4. Disconnect wires from generator.

5. Remove upper and lower radiator hoses.

6. Remove radiator core,

7. Disconnect power steering pump to valve body
hoses at pump and install caps on fittings 10 pre-
vent oil leakage.

8. Disconnect refrigerant lines as explained in
Section 16a, Note l0a, on cars equipped with Air

Conditioning.

9. Disconnect all heater hoses at water pump.
Remove right heater hose from thermostatic valve,

10. Disconnect power brake vacuum line (on
cars so equipped) at intake manifold.

11, Remove carburetor air cleaner, disconnect
carburetor linkage and fittings and remove carbure-
tor.

12. Disconnect flexible fuel line at fuel pump and
remove line from clips.

13. Disconnect ground straps, primary wire at
distributor, oil pressure and cooling system lem-
perature switch wires.

14, Disconnect yellow and black wires at porce-
lain resistor.

15. Disconnect windshield wiper vacuum hoses
at manifold line and vacuum pump line.

16. Raise front of car and install stands,

17. Disconnect propeller shaft at rear axle and
remove assembly from car by sliding front yoke
out of transmission extension housing,

18. Remove transmission linkage slush deflec-
or.

19. Disconnect speedometer cable and shiftlink-
age at transmission.

20, Remove starter from engine.
21, Disconnect front motor supports at frame.

22. Disconnect exhaust pipes from exhaust mani-
folds,

23, Remove idler arm support screws from
frame and lower idler arm and steering connecting
link.

24, Loosen hand brake cable at relay.

25. Remove stands from front of car and lower
car 1o floor.

26, Install a rope or chain around intake mani-
fold and attach to chain fall or hoist above engine,

27. Take up slack on rope or chain,

28. Disconnect and remove rear engine support
bracket from frame and extension housing.

29, Lift engine, with transmission, out of car.

30, Remove transmission from engine if so
desired.

(43) Installation of Engine and

Transmission in Car
1. Install transmission on engine.
2. Lower engine and transmission into car, guid-
ing engine so that extension housing will be in

position in frame cross member,

3. Guide front engine support studs into holes
in frame.

4. Raise car and install rear engine support
on extension housing and frame,

5, Lower car and remove rope or chain from
intake manifold.

6. Connect left heater hoses to water pump and
right heater hose at thermostatic valve.
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7. Connect windshield wiper vacuum hoses (o
manifold vacuum line and vacuum purup line.

8. Connect vellow and black wires to porcelain
resistor.

9. Connect ground straps, primary wire to dis-
tributor, oil pressure and cooling system tempera-
ture switch wires.

10. Connect flexible fuel line to fuel pump.

11. Install carburetor, connect carburetor link-
ages and fittings and install carburetor air cleaner,

12. Connect power brake vacuum line (on Cars
so equipped) at intake manifold.

13. Install radiator core.

14, Install upper and lower radiator hoses.

15. Connect refrigerant lines as explained in
Section 16a, Note 13b, on cars equipped with Air
Conditioning.

16. Connect power steering pump to valve body
hoses and fill tank to proper level with Hydra-Matic

Transmission fiuid.

17. Connect wires to generator.

18. Install hood top panel and align to cowl and
fenders.

19, Connect battery cables.
20. Raise front of car and install stands,

21. Connect speedometer cable and shift linkage
at transmission,

22 Install transmission linkage slush deflector.
23, Install starter on engine.

24, Using new gaskets, coanect right and left
exhaust pipes to manifolds.

25. Adjust hand brake cable at relay.

26. Install idler arm support in position on
right frame side bar.

27. Tighten front engine support nuls to 80-90
foot pounds torque.

28. Fill cooling system, crankcase, and trans-
mission,

29, Adjust throttle control linkage, as explained
in Section 14, Note 4,

30. Set ignition timing and check operation of
car.

OTHER NQTES AND REFERENCES
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SPECIAL TOOLS

10-33

Fig. 10-35 Engine Mechanical Special Tools

Key | Tool No, Name Key | Tool No, Name
A J-3064 Cylinder Head Holder and H J-3455 Cylinder Head Guide Stud
Valve Spring Compressor. Set.
B J-3063 Camshaft Bearing Remover I J-3062 Valve Stern Guide Remover.
and Replacer Set. ] ]-3048-A | Rear Main Bearing Oil Seal
C J-4159% Cylinder Head Removing Installer.
Handles. K J-2730 Valve Lifter Lock Ring In-
. staller.
D J-3066-A Vaslv;e Stem Guide Instalier L ]-3049 Valve Lifter Remover,
et,
M KMO-740 Piston Ring Compressor.,
E J-3224 Connecting Rod Bolt Guide iston Ring pr
Set. N J-3074 Valve Lifter Leak PBown
Tester
F J-4383 Crankshaft pilot Bearing
Puller {used with Slide Ham- O J-2985 Crankshaft Pilot Bearing In-
mer J-2619-A) staller,
G J-4160 Hydraulic Valve Lifter Re- | P J-3848 Piston Pin Remover and In-

mover.,

staller Set.
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SPECIFICATIONS
Subject and Remarks All Series Subject and Remarks All Series
Bore . . ... ... ... ... 3-13/16" Clearance between shaft and
Stroke . . . ... ... ... 3-5/8" bracket , . . ... ... ... 0002- 00177
Compression pressure -- Shaft diameter . . . ... ... B108-.8113"
At cranking speed (throttle open) 150 p.s.i. Diameter of hole in arm .812-.813"
At I0OORPM, . .. ... .. 203 p.s.i. Short Spring (Center)
Compression ratio ., . . . ... 825101 Freelength , . . . .. .. .. 3-63/64"
Horsepower -- Pressure in pounds (when
Rated (taxable) . . ... ... 46.5 compressed to 1.844') . . . 10-1/2-12
Developed at 4400 R.P,M, 230 Long spring (end)
Piston displacement . . . . . . . 331 Cu, In. Freelength . , , .. ... .. 4-31/32"
Points of suspension . . . . .. 3 Pressure in pounds (when
Torque, at 2700 R. P M, . . . . . 330 ft. lbs. compressed to 2.219") . . . 10-1/2-12
VALVES, EXHAUST VALVE TIMING (Without ramp)
Clearance between stem and o
guide -- Intakeopens ., . . . .. ... .. 220 B.T.D.C.
New limits . . . ... .. .. 0010- 0025 Intake closes . . . ... ... . 670 ABDC,
Worn limits, not over 005" Exhaustopens ... .. .... 6% B.B.D.C.
Clearance between lifter body Exhaustcloses . ... ... .. 27 AT.D.C,
and crankcase, . . .. ... . .0010-.0023"
Head diameter, overall . . . . . 1.562" CONNECTING RODS
Life .. .. ... ........ 365"  Bearing material ... ... .. Moraine Durex
Seat Angle . . . ... ..,.... 44°  Clearance between bearing and
Seat widthinhead . . . . .. .. 050"- 068" shaft --
Seat eccentricity, not over New limits . . ., .. ... .. L0005-.0020"
(total indicator reading). . . . L0047 Worn limits, notover, . . . . 0045
Lengthoverall . ., .. ... .. 4-21/32" Diameter lower end, without
Stem, diameter . . .. .. ... 3415-.3420m bearing . .. ......... 2.3740-2,3745"
Length, center to center . 6-5/8"
VALVES, INLET Endplay of rods on crank pin , 008- 014"
Clearance between stem and
guide -- PISTON RINGS
New limits . . ., ... .. .. .0010-.0025"  Clearance between rings and
Worn limits, not over . . . , . 008" sides of grooves in piston --
Clearance between lifter body Compression rings , , . . . . 0017- 003357
and crankcase, . ., .. ... .0010-.0023" Qilrings .. ......... 0008-.0026"
Head diameter, overall . . . . . 1.750""  Gap between ends in 3.8123"
5 363" cylinder --
Seatangle . . ... ... .... 44° Compression rings . . . . . . 010- 020"
Seat width inhead . , . . . . . . L050- 068" Qilrings . ... ... .... 010-.020"
Seat eccentricity, not over Number of compression rings 2
(total indicator reading) 004" Numberofoil rings . . . .. .. 1
Stemn, length overall , . ., . . . . 4.628-4.650"  Width of compression rings 5/64"
Stem, diameter . . ..., . ... .3415-,3425"  Width of oil rings ., . . . . . . . 3/16™
VALVE SPRINGS W_idth of oil ring slot . . ., ., . L64"
Diameter at bottom of groove
Freelength . . ... ... ... 1.968" Oilrings .. ......... 3.405-3.410"
Pressure in Pounds -- Compressed Compression rings . . .. . . 3.405-3.410"
to 1.696" (valve closed) , , . ., 61 Maximum wall thickness
Compressed to 1,326" Oilrings .. ......... 150"
(valveopen) . . . .. ... .. 140 Compression rings ., . . . . . 184"
ROCKER SHAFT ASSEMBLY PISTON PINS
Clearance herween arm and shaft-- Clearance between pin and piston--
New Limits . . . . ... ... 0007-.0022" New limits . . . ... ..., 00005 to .0001L"
Worn limits , ., ., . ... .. 0o3r at 70 F,
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Subject and Remarks

3.8137-3.8139
3.8139-3.8141
3.8141-3.8143
3.8143-3.81453

All Series  Subject and Remarks All Series
Pinlength . . . ... ...... 3-3/327 Socket to cover plate |, . . . . 0144- 0324"
Pin diameter . ... ... ... 1.000 Socket to rotor face ., ., . .. .0104- 0254™
PISTONS AND CYLINDERS Rotor to shaft . SRR L0010-,0023"
Rortor to depression in
Cylinder bore out round body cavity . . . .., .. .. L0005-.0034"
(“‘;“' or reground limir) CRANKSHAFT AND MAIN
otover .. ........ 0005 BEARINGS
Taper, not over . . . . .. .. 00077
Cylinder bore, standard 3.8125-3.8143" Clearance, main bearings --
Cylinder sizes (as indicated by New limits . . ., ... ... L0008 -.0025"
letters stamped on top face Worn limits, not over 05"
ofblock) .. ........ Main bearing caps --
. . . . Bolt thread diameter . , , . . /2"
Letter Cylinder Sizes Piston Sizes Main bearing journal, diameter 2172
A 3.8125-3.8127 3.8110-3 8112 Main bearing journals, out- ‘
B 3.8127-3.8129 3.8112-3.8114 ofround, notover. . . . .. 000235
C 3.8129-3.8131 3.8114-3.8116 Main bearing journal length --
D 3.8131-3.8133 3.8116-3.8118 Front ., ., ... ...... 907 —
E 3.8133-3.8135 3.8118-3.8120 Intermediate . . .. ... .. O()7 o=
H 3.8135-3.8137 3.8120-3.8122 Rear ., . .., ......... 1,622l
]
K
L
M

Piston material , . .., ... ..
Piston skirt diameter-standard .
Piston skirt diameter-oversize--
010" oversize
020" oversgize
030" oversize ., . ... ...
Piston skirt top clearance . . . .
Piston skirt bottom clearance
Piston top land diameter --
Standard. . . ... ... ...
Piston top land clearance . . . .

OIL PUMP

Backlash between drive gears. .
Clearance between pump body
and drive shaft --
New limits . .. .. .. ...
Worn limits, not over
Clearance between pumnp body
and gears --
New limits ., . ... .. ...
Worn limits, not over -
End play in pump gears --
New limits ., , . .. ... ..
Worn limits, not over
Oil Pump type

........

----------

VACUUM PUMP

Clearances --
Vane to cover plate , ., . . ..
Rotor to cover plate

-----

3.8122-2.8124
3.8124-3.8126
3.8126-3.8128
3.8128-3.8130

Aluminum Alloy
3.8110-3.8140"

3.8210-3,8230"
3.8310-2.8330"
3.8410-3.8430"
0015"

Looo"

3.779-3.782"
D0305-.0355"

008-.012"

0010-.0025"
005"

.003-,005"
L0a"

001-.004"
006"
Helical gear

H02-.,005"
004 - 007"

Main Bearings, material
Crankpin diameter
Crankpin cut-gf-round, not

OVEL . . . v v v i e e e e
End play in crankshaft --

New limits

Worn limits

---------

OIL PRESSURE REGULATOR

Clearance between valve
plunger and housing --
New limits . . ... .. ...
Worn limits, not over
Normal pressure to 30
M.P.H. (min}
Idle (average)
Spring --
Free length (approx.)
Pressure at 1-7/16"
Valve opens at

CHAINS

.........

Camshaft chain --
Adjustment
Length
Make

.............
-------

CAMSHAFT

Bearing Clearance --
New limits . . . ... . ...
Worn limits, not over .

Bearing out-of-round, not over ,

Number of bearings . . . . . ..

Moraine Durex-

2.2488-2.2493" ez

00025

001-.005"
L1on

0020-.0035"
005"

30-35 1bs.
15 lbs.

2-27 /64"
4.3-4.8 Ibs,
30 lbs.

Nene

231!

Link Belt
46

500"
11/16"

001-.0022"
004™

002"

5
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TORQUE TIGHTNESS

Ft, Lbs, Ft, Lbs,
Location Size Min Max,
Camshaft sprocket sctews , , . . . . .. . .. . ... ... 5/16-18 15 18
Comnectingrodnuts . . . . ., . . ... ... ........ 3/8-24 40 45
Cylinder headscrews . . . . ... .. ........... 7/16-14 65 70
Engine, rear support cushion . . ... ... .. ... ... 7/16-14 30 55
Engine, rear support, cushion to cross member bolt 7/16-20 50 60
Engine, rear support, crosg member nut . . . . ... ... 3/8-24 25 30
Exhaust manifold to cylinder head . . . . . . ... ..... 3/8-16 25 30
Fan blade assemblytoflange . . . . .. .. ... ...... 5/16-24 15 20
Flywheel to crankshaft . . . . . .. . ... ......... 7/16-20 80 85
Flywheel housing plate--lower . . .. .. .. .. ...... 1/4-20 10 12
Flywheel housing to crankcase . . . .. ... ... ..... 7/16-14 43 30
Flywheel housing to crankcase--lower . . . . .. ... ... 3/8-16 25 30
Flywheel housing to cover--lower . . . ... ... ..... 7/16-14 45 30
Front motor support studnut , , , . . ... ......... 1/2-20 80 90
Front support cushion to enginenut . . . .. ... ... .. 3/8-24 25 30
Harmonic balancer to crankshaft . . . .. ... ... ... 1/2-20 a0 65
Intake manifold to cylinder head . . .. ... ... .. .. 3/8-16 25 30
Intake manifold to cylinder head nut , . ., , ... ... .. 3/8-24 25 30
Main bearing caps to crankcase . . . . . . . .. ... ... 1/2-13 90 100
Qil filler support to crankcase . . . . ... .. ... ... 3/16-18 15 18
Oil pan baffle to crankcase , . ., ... ... ......... 5/16-18 15 18
Oil pan to crankcase screw . . . .0, . ... ... .. ... 5/16-18 10 12
Oil pan to crankcase nut . . . ... .., .. .. ... . ... 5/16-24 13 18
Oil pandrainplug . .. ... .. ... ... . . ...... Special 25 30
Oilpumpecovertobody . . . .. ... ............ 1/4-20 10 12
Oil pump to rear bearingcapnut . ., . . ... .. ... .. 3/8-24 25 30
Pulley to balancer hub. . , ., . . . . .. . ... ....... 5/16-18 15 18
Rocker arm cover to cylinder head ., , ., ... ... ... 1/4-20 20 25 in. lbs.
Temperature indicator thermal unit . . . . . .. . .. ... 1/2 pipe 35 40
Valve compartment cover to crankcase . . . ... .. .. . 1/4-20 20 301in.lbs.
Valve lifter compartment vent pipe . . . ., ..., ... ... 1/4-20 20 30in.lbs.

OTHER NOTES AND REFERENCES




