ENGINE OVERHAUL

VALVE GUIDE

eif any machining or replacements are mads
1o the valve guides, the seals must be
machined.

Unless the valve guides nesd machining or
replacing, the only service fo perform is to thor-
oughly clean them of any dirt or ofl residue.

There are only two types of valve guides used on
automobile engines: the replaceable-type (all alumi-
num heads) and the cast-n integral-type (most cast
iron heads). There are four recommended methods
for repairing worn guides:

= Knurling

= {nserls

= feaming oversize

» Heplacing

Knurling is a process in which metal is dis-
placed and raised, thereby reducing clearance, giv-
ing a tiue center, and providing ol control. It is the
least expensive way of repairing the valve guides.
However, it is not necessarily the best, and in some
cases, a knurled valve guide will not stand up for
more than a short time. It requires a special knurl-
izer and precision reaming tools to obtain proper
clearances. It would not be cost effective to pur-
chase these tools, unless you plan on rebuilding
several of the same cylinder head.

Installing a guids insert involves machining the
guide to accept a bronze insert. One style is the
coil-type which is installed info a threaded guids.
Another is the thin-walled insert where the quide is
reamed oversize {0 accept a split-sleeve insart. After
the insert is installed, a special ool is then run
through the guide to expand the insert, locking it to
the guide. The insert is then reamed fo the standard
size for proper valve clearance.

Heaming for oversize valves restores normal
clearances and provides a true valve seal. Most
cast-in type guides can be reamed {0 accept an
valve with an oversize stem. The cost factor for
this can become quite high as you will need to
purchase the reamer and new, oversize stem
valves for all guides which were reamed. Oversizes
are generally 0.003 to 0.030 in. (0.076 fo
0.762mm), with 0.015 in. {0.381mm) being the
most common.

To replace cast-in type valve guides, they must
be drilled out, then reamed 1o accept replacement
guides. This must be done on a fixture which will
alfow centering and leveling off of the original valve
seat or guide, otherwise a serious guide-to-seat
misalignment may occur making it impossible o
oroperly machine the seat.

Replaceable-type guides are pressed into the
cylinder head. A hammer and a stepped drift or
punch may be used o install and remove the
quides. Before removing the guides, measure the
protrusion on the spring side of the head and
record it for installation. Use the stepped drift to
hammer out the old guide from the combustion
chamnber side of the head. When instaliing, deter-
mine whether or not the guide also seals a water
jacket in the head, and If it does, use the recom-
mended sealing agent. if there is no water jacket,
greass the valve guide and ifs bore. Use the
stepped drift, and hammer the new guide info the
cylinder head from the spring side of the cvlinder
fiead. A stack of washers the same thickness as the
measured profrusion may help the installation pro-
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VALVE SEATS

=Before any valve seal machiniag can be per-
formed, the guides must be within faciory reg-
osmmended specilications.

=1 any machining ov replacements were
made io the valvs guldes, the seals must be
mashined.

if the seals are in good condition, the valves can be
lapped fo the seats, and the cylinder head assembled.
See the valves section for instructions on lapping.

{f the valve seats are worn, cracked or damaged,
they must be serviced by a machine shop. The valve
seat must be perfectly centered to the valve guide,
which requires very accurate machining.

CYLINDER HEAD SURFACE

If the cylinder head is warped, it must be
machined flat. If the warpage is exiremely savere,
the head may need to be repiaced. in some
instances, it may be possible to straighten a warped
fhead enough to allow machining. In either case,
contact a professional machine shop for service.

=-finy GHC cylinder head thal shows exesssive
warpage should have the camshall bearing
fournals align boved afler the cylinder head
has been resuriaced.

Fallure to align bore the camshalt bearing
journals could resull in severe engine dam-
age including but not limited to: valve and
pisten damage, connecting rod damage,
camshall and/or crankshatt breakage.

CRACKS AND PHYSICAL DAMAGE

Certain cracks can be repaired in both cast iron
and aluminum heads. For cast iron, a fapered
threaded insert is installed along the length of the
grack. Aluminum can also use the tapered inserts,
however welding is the preferred method. Some
physical. damage can be repaired through brazing or
welding. Contact a machine shop to get exper
advice for your particular dilemma.

ASSEMBLY

The first step for any assembly job is to have a
clean area in which to work. Next, thoroughly clean
all of the parts and components that are {o be
assembled. Finally, place all of the components
onio a suitable work space and, if necessary,
arrange the parts to their respective positions.

3.8L and 5.0L Engines

1. Lightly lubricate the valve stems and insert
all of the valves into the cylinder head. If possibls,
meintain their original locations.

2. |f ecuipped, install any valve spring shims
that were removed.

3. I equipped, instali the new valve seals, kesp-
ing the following in mind:

« |f the valve seal presses over the guide,
lightly Iubricate the outer guids surfaces.

= |f the seal is an O-ring type, it is instalied
just after compressing the spring but
before the valve locks.

4. Place the valve spring and retainer over the
stem. :

5. Position the spring compressor tool and
compress the spring.

6. Assemble the valve locks to the stem.

7. Relieve the spring pressure slowly and insure
that neither valve lock becomes dislodged by the
retainer.

8. Remove the spring compressor tool.

9. Repeat Steps 2 through 8 until all of the
springs have been installed.

4.6L Engines
b See Figure 206

CUP TYPE CAMSHAFT FOLLOWERS

To install the springs, retainers and valve locks
on heads which have these componenis recessed
into the camshaft follower’s bore, you will need a
small screwdriver-type tool, some clean white
grease and a lot of patience. You will also need the
C-clamp style spring compressor and the OHC tool
used to disassemble the head.

1. Lightly lubricate the valve stems and insert
all of the valves into the cylinder head. #f possible,
maintain their original locations.

2. 1f equipped, install any valve spring shims
which were removed. '

3. If equipped, install the new valve seals,
keeping the following in mind:

e If the valve seal presses over the guide,
lightly lubricate the outer guide surfaces.

« i the seal is an O-ring type, it is installed
just after compressing the spring but
before the valve locks.

4. Place the valve spring and retainer over the
stem. ,

5. Position the spring compressor and the
OHC tool, then compress the spring.

6. Using a small screwdriver as a spatula, fill
the valve stem side of the lock with white grease.
Use the excess grease on the screwdriver to fasten
the lock to the driver.

7. Carefully install the valve lock, which is
stuck to the end of the screwdriver, to the valve
stem then press on it with the screwdriver until the
grease squeezes out. The valve lock should now be
stuck to the stem.

8. Repeat Steps 6 and 7 for the remaining
valve lock.

9. Relieve the spring pressure slowly and

insure that neither valve lock becomes dislodged by

the retainer.
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clearance and correct as needed




