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DO NOT FLUSH CRANKCASE WITH KEROSENE

Some operators unwisely put kerosene in the
crankcase afier draining the engine oil, then turn
the engine over with the starter —in the belief
they are doing a better job of crankcase cleaning.

In doing this, kerosene is circulated through the
oil pump, the main oil header and the branches
leading into the engine bearings — thereby wash-
ing away the protective oil film. In addition, some
of the kerosene will be trapped and remain to thin
out the new oil, reducing its lubricating qualities.

Do not put kerosene into the crankcase. The best
method is to drain the oil when the engine is thor-
oughly heated — which will carry off most of the
sediment.

AIR CLEANER

All engines, when operating, consume several
thousand cubic feet of air per hour. Since dusty
air is full of abrasive matter, the engine will soon
wear excessively if the air cleaner does not remove
the dust before entering the cylinders.

Two basic types of air cleaners are normally
used — the oil bath type and the dry replaceable
element type.

OUTLET

Figure 12 — Sectional View of Oil Bath Air Cleaner

Operating conditions determine the air cleaner
service periods. In extremely dusty operations,
this may be once or twice daily. In dust protected
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areas, the air cleaner should be serviced when
changing oil.

As the dirt is strained from the air flowing
through the cleaner, it thickens the oil in the cup
and raises the level. If the level is too high, agita-
tion of the oil on the screen is affected and gritty
oil is carried over into the air stream, through the
carburetor and into ‘the engine cylinders. This
would actually introduce a grinding compound with
resulting very rapid wear.

v — —m— E
Figure 13 — Dry Replaceable Element Type
Air Cleaner

By actual measurement, the amount of dust
shown below, when admitted in the volume shown
every hour, will completely ruin an engine in an
eight hour day.

—

Figure 14

Proper servicing means Cleaning Thoroughly
and Refilling with New Engine Oil, and Maintain-
ing Air-Tight Connections between the air cleaner
and intake manifold so that All Air Entering The
Engine Is Filtered.
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ENGINE REPAIR AND
OVERHAUL

This section includes instructions for repairs and
overhaul of the component units of Continental
Red Seal L-Head engines.

Provide a clean place to work and clean the en-
gine exterior before you start disassembling —
dirt causes engine failures. Many shop tools have
been developed to save time and assure good work-
manship; these should be included in your equip-
ment.

Use only genuine Red Seal parts in Continental
engines since years of development and testing
have gone into these specifications to assure max-
imum life and performance.

CYLINDER HEAD

The cylinder head is an important part of the
engine assembly since it contains the complete com-
bustion chamber and cored passage for water flow.
Remove the cylinder head in the following
sequence:

1. Drain water from engine and disconnect rad-
iator or heat exchanger outlet hose.

2. Loosen and remove the nuts holding the cylin-
der head to the block.

3. Lift the cylinder head off the engine and carry
to a clean bench for further disassembly.

4. Remove all carbon from combustion areas
using a scraper and wire brush.

5. Clean the cylinder head thoroughly with a
solvent or degreasing solution and blow it off
with air pressure.

6. Make sure that gasket contact surfaces on
the head and block are clean, smooth and flat.

S

FEELER GAUGE

Figure |6 — Checking cylinder head flatness
lengthwise.

7. Check out-of-flatness with straight edge and
feeler gauge: maximum permissible is .00075
inches per inch of width or length. Thus, for a
cylinder head 16” long, maximum permissible
lengthwise out-of-flatness is .012”. Out-of-flat-
ness should vary gradually and uniformly from
end to end and side to side. Localized depres-
sions or high spots should not exceed .003.

Figure 15 — Cleaning carbon from
combustion chamber

Figure 17 — Checking cylinder head flatness
crosswise.
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VALVE GUIDES

1. Clean the valve stem guides, removing lacquer
or other deposits by running a valve guide cleaner
or wire brush through the guides.

2. Check guides for wear by using “Go and No-
Go” plug gage or a telescope gage and 1” microm-
eter. Replace all guides that are worn bell-mouthed
and have increased .0015 in diameter. See Limits
and Clearance Section for maximum diameter per-
missible to determine actual amount the diameter
has increased. Remove all valve guides when neces-
sary by using an arbor press and pressing them out
from the combustion chamber side with a driver
slightly smaller than the 0.D. of the valve guide.

Figure 18 — Valve Removal

1. With a valve spring lifter, compress the
springs and remove the locks or pins from the valve
stems which are in a closed position. Close the
other valves by rotating the crankshaft and re-
move the locks (or pins) from these valves in the
same manner. Remove all valves and place in order
in a rack, with holes numbered for both intake and
exhaust valves so they will not be mixed in
handling.

Figure 20 — Removing valve guides

3. Replace worn guides as required by using a
suitable driver and an arbor press from the combus-
tion side to the correct depth below the valve seat
as given in the Limits and Clearance Chart.

Figure 19 — Valves in rack
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VALVE SEAT INSERTS

1. The exhaust valve seat insert is held in place
by a shrink fit.
— Inspect all exhaust valve inserts in the block and
replace any that are loose, cracked or otherwise
damaged. Use puller for removing faulty insert as
shown in illustration.

EXHAUST INTAKE

Distance from Block Face to
Engine Top of Guide 3
Intake Exhaust Figure 22 — Removing exhaust valve seat insert
N56, N62 2%2 %2 2. When required to replace with new insert,
Y69, Y91, Y112 78 s clean and counterbore for .010 larger insert using
counterbore tool with correct fitting pilot.
F-4, F-6 When machining the counterbore, be sure to go
Sarios 143 133 deep enough with the tool to clean up the bottom so
that the insert will have full contact to carry away
- the heat.
%}ggé %}%gg 114 1% Continental does not recommend installing new
! — inserts having the same outside diameter as the
B371, B427 1% 1346 one removed. The following chart shows the dimen-
sions of Standard Inserts and counterbores:
Figure 21 — Diagram and chart showing DIMENSIONS OF STANDARD INSERTS
valve guide location AND COUNTERBORES
Outside Dia. Inside Dia.
Engine Model| of Insert of Counterbore | Press Fit
(A) (B)
b 1.068-1.067 | 1.063-1.062 | .004-.006
¥—gg 1295-1.1285 | 1.1255-1.1245 | .003-.00
91 1.1295-1. .1255-1. .003-.005
CAUTION: When replacing guides that are Y-112 :
ferrox coated do not ream since these are all ¥124 gigg
pre-reamed before being ferrox coated — any F%:Ef Fo245 |1.8485-1.3475 | 1.3445-1.3435 | .003-.005
further reaming will remove the coating. F162
F-186 F-209
F-226 1.442-1.441 1.438-1.437 .003-.005
F-227
M-271
i 1.692-1.691 | 1.688-1.687 | .003-.005
M-363
Bo1l |18785-18775 | 18755-18745 | .003-.005
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3. Grind the intake and exhaust valve seats in
the block in accordance with instructions in the
limits and clearance chart and before removing the
arbor, indicate the seat. Total indicator reading
of the run-out must not be more than .002”, Use a
pilot having a solid stem with a long taper, as all
valve seats must be ground concentric and square
with either new or worn valve stem guide holes.

Figure 23 —Insert and counterbore

When OVERSIZE inserts are used, dimensions
"“of the insert and counterbore increase proportion-
ately (.010, .020 — depending on the oversize).

New insert installation should have a press fit.
Chill insert in contginer with dry ice for 20 min-
utes before assembling.

Insert may then be installed in the counterbore
using a piloted driver, tapping in place with very
light hammer blows, without the possibility of
shearing the side walls. This assures it being seated
firmly on the bottom of the counterbore.

Figure 26 — Indicating Valve Seat

VALVES

1. Inspect valves for condition and replace any
that are “necked”, cracked or burned, also any on

which valve stems are bent or worn more than .002

Figure 24 —Installing valve seat ,-,.,,, over the maximum allowable limits. Reface or re-
with an arbor press place all valves.
0OM 5@ Material  REV SEP 72
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ORIGINAL REFACED
t
e——————
T !
| % e
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IF AREA"A" IS LESS THAN 50 % OF
ORIGINAL,, DISCARD VALVE

Figure 27 — Allowable head thickness of
refaced valves

2. Allvalves having less than 50% margin thick-
ness (outer edge of valve head) after refacing has
been completed must be replaced. To check this
dimension, compare the refaced valve with a new
valve.

Figure 28 — Checking valve face in “V" blocks

3. Check all refaced or new valves in V-blocks
with indicator to determine if the contact face is
true with the stem within .002. If not, repeat the
refacing operation.

4. After the valves and seats have been refaced
and reground, coat the seat lightly with Prussian
blue and drop the valve into position, oscillating it
slightly to transfer the blue pattern to the valve
face. This should show a contact width of 144" to
32,” and should fall well within the width of the
valve face, leaving at least 14,” on either side where

Figure 29 — Method of narrowing valve seats
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the blue does not show. If the contact is over 345"
wide, the seat in the head may be narrowed by
using a 15° stone to reduce the outside diameter or
using a 60° or 75° stone to increase the inside
diameter.

WRONG

Figure 30 — Valve position in block

Never allow valves to set down inside the seat.

After the narrowed-down seat is brought within
specifications, the seat should be retouched lightly
with the original stone to remove burrs or feath-
ered edge.

“A poor valve grinding job cannot be cor-
rected by valve lapping.”

5. Coat the valve stem with a light film of en-
gine oil.
VALVE SPRINGS

1. Check all valve springs on a spring tester to
make sure they meet specifications regarding
weight and length. Springs, when compressed to
the “valve open” or “valve closed” length, must fall
within the specifications shown on the chart when
new, and must not show more than 10% loss to
re-use.

Figure 3] — Valve spring tester

2. Reassemble the valves and springs in the
block with the retainer and retainer lock.
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CHECKING BORE WEAR

1. Clean the ring of carbon from around the top
of the cylinder bore formed above the travel of
the top ring.

2. Determine the original diameter of the cylin-
der barrel by checking this unworn area with a
pair of inside micrometers at intervals of ap-
proximately 45°.

Figure 32 — Measuring original bore diameter
above ring travel

3. Check in same manner the top of the ring
travel area approximately 14” below the
shoulder.

4. The maximum difference in the above checks,
indicates the amount of cylinder bore wear. If
less than .008, re-ringing will be suitable and if
over .008 re-boring is recommended.
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PREPARING CYLINDER WALLS FOR RE-RINGING
OR REBORING

1. Ridge ream the cylinders to remove the un-
worn area at the top so that the new rings when
assembled will not bump and distort both them-
selves and the piston lands.

Figure 33 — Ridge reaming top of cylinder bore

Several good makes of ridge reamers are avail-
able which will ream the top of the bore in direct
relation to the worn area so that should the worn
area be off center slightly there will be no partial
ridge remaining.

2. Drain the crankecase and remove the oil pan.

3. Remove the cap screws holding the connect-
ing rod caps to the rod. Keep the cap and bolts
in numerical order so that when the pistons and
rods are removed from the engine, the cap can
be reassembled and kept with its mating part.

4. Push the pistons and connecting rods up
through the top of the cylinder, carrying with
them all the carbon and metal chips left from
the cleaning and ridge reaming operation. When
doing this, every precaution must be taken to
prevent damage to cylinder bores by the sharp
corners and rough edges of the connecting rods
and bolts.

5. To get the correct cross hatch pattern with
a cylinder hone, use a top quality electrie drill
with a speed of 500 RPM or less.

REV SEP 72
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It is important to remove the glaze on the cyl-
inder bores by using a cylinder hone, with an ad-
justable stone tension, (see illustration), in order
to assure quick seating of the new piston rings.
If the cylinder glaze is not removed, you will have
no assurance as to when the rings will begin to
function properly and control the oil; this is
especially true when chrome rings are used.

The following step by step procedure is recom-
mended :
a. Cover the entire crankshaft with a clean,
slightly oily cloth to prevent abrasives and dirt
from getting on the crankshaft.

Figure 34 — Honing cylinders

b. Remove the excess carbon deposits from
the top of the cylinder wall before beginning the
glaze breaking operation. (This is to prevent
loading the stones.)

c. Insert hone in cylinder and expand to cyl-
inder wall with slight tension. Using a clean
brush, wet cylinder wall and stones with kero-
sene. Use a hand drill and surface hone eyl-
inder with a rapid up and down motion to pro-
duce a good cross hatech pattern. Apply kero-
sene occasionally as needed and increase tension
on hone adjustment until a good pattern and
finish is obtained. A smooth finish of 10 to 15
micro inches is desired.

d. Clean the loose abrasives from the stones
by using kerosene and a wire brush.

Figure 35 — Desirable cross hatch pattern
obtained with a cylinder hone
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IMPORTANT

Stones must be used wet. Keep applying ker-
osene during honing to prevent stones from
drying out and causing an incorrect honing
pattern.

e. The most desirable cylinder finish is 10-15
micro inches; with this finish the depressions
in the surface tend to keep the supply of lubri-
cation between the mating parts. This finish
}clan be obtained by using 280 grit stones on the

one.

f. Clean all bores thoroughly with a clean oiled
rag to pick up all the small particles of dust that
may be embedded in the walls. Follow this with
a clean cloth to make certain the walls are
CLEAN.

PISTONS

Check the pistons for excessive ring groove
wear, and replace any that exceed the allowable
limits in our limits and clearance data.

The cylinder walls and pistons must be perfectly
clean and dry when fitting pistons in the cylinder
bores. Pistons should be fitted with the block and
piston at room temperature (68° -70° F).

PISTON FIT ON STANDARD PISTONS*
(with 5 to 10 Pull)

N-Y Series .002
F4, F6 Series .003
M271 .004
M330 .005
M363 .003

B Series 005

*This fit may vary on some special applications.

Check the piston fit in the bore using a half-inch
wide strip of feeler stock, of the thickness specified
in the Limits and Clearance Chart, the feeler being
attached to a small scale of approximately 15 Ibs.
capacity.

L,memﬁaﬂﬂ:ﬁ‘”36 — Checking Piston fit in bore
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