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ADJUSTMENT/INSTALLATION OF
THROTTLE LINKAGE

Specifications

Low idle speed, no load
High idle speed, no load

Checking the Adjustment
HIGH IDLE TOO HIGH (ABOVE 2175 RPM)

Service the injection pump. Refer to
Section I of the Fuel System.

HIGH IDLE TOO LOW (BELOW 2125 RPM)

Make the following check to determine
if the fault is in the throttle linkage or
injection pump:

1. Refer to Figure 1, Inset B. Disconnect
the throttle link rod at the injection
pump governor control lever.

2, Start the engine and move the control
lever against the high speed adjusting
screw,

3. If high idle speed is still below 2125
RPM, service the injection pump. See
Section I, Fuel System. If high idle
speed is now 2125-2175 RPM, adjust
the throttle linkage. See 'Idle Speed
Adjustments' below,

idle Speed Adjustment
LOW IDLE SPEED ADJUSTMENT

1. Check and adjust (if required) the ac-
celerator linkage as described under
"Accelerator Linkage Installation" be-
low,

2, Adjustment of low idling speed can be
made at the throttle link adapter block.
See Figure 1, Inset A,

a. If low idle speed is too LOW, ad-
just the throttle link adapter block
FORWARD on the throttle rod.

b. If low idle speed is too HIGH,
adjust the throttle link adapter block
REARWARD on the throttle rod.

oooooooooooo

ooooooooooooo

NOTE: If problem is a "hunting' condition
(Low idle speed drops to a very low RPM,
then speeds up), refer to Section I, Fuel
System for adjustments of injection pump.

HIGH IDLE SPEED ADJUSTMENT

3. - With thelow idle speed properly adjusted,
start the engine and adjust the pedal
stop bolt to contract the bottom of the
pedal when engine speed is at 2125-2175
RPM. Tighten the jam nut,

installation
ACCELERATOR LINKAGE INSTALLATION

1. Position linkage in fuel shutoff position
by depressing fuel shutoff pedal.

2. Refer to Figure 1. Loosen jam nuts on
accelerator link rod and adjust alinabals
to the 7-1/2" dimension.

3. With backhoe throttle cable in fully
closed position, adjust the cable at the
yoke until the throttle shaft control plate
is in contact with the throttle shaft
bracket within 1/16" or less.

THROTTLE ROD INSTALLATION
Refer to Figure 1, Inset A,

1. Install the throttle link adapter block on
the throttle rod so it extends approxi-
mately 1-5/16" rearward. Tighten the
jam nuts.

2, Start the engine and allow it to idle.
Engine speed should be 750 RPM, If
not, make the adjustment described under
"Low Idle Speed Adjustment'" above.
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EXPLODED VIEW
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Figure 2 - Backhoe and Accelerator Throttle Linkage



BACKHOE THROTTLE CONTROL

Refer to Figure 2,

This control permits the operator toad-
just and maintain any desired engine speed
for backhoe operation, To operate: Loosen the
retainer, depress the release button, and pull
out throttle control knob until desired engine
speed is reached., For a finer adjustment,
twist the knob in or out., Tighten the retainer
to maintain the adjustment.

The backhoe throttle control is mounted
on the right rear of the tractor. Its princi-
pal parts are the cable assembly attached to
the engine throttle linkage, throttle release
rod, retainer, throttle control knob, and re-

STEEL BALL

lease button. These parts are all shown in
Figure 2,

One end of the sleeve is connected to
the cable and the other end to the throttle
control knob, The steel ball locks the sleeves
in position until released by depressing the
release button and the release rod to which
the release button is attached.

The retainer contains the tension seal
which prevents the sleeve from inching out
of adjustment duringbackhoe operation, When
the retainer is tightened down, the tension
seal is squeezed against the sleeve and holds
it in place.

DEPRESS RELEASE BUTTON

THROTTLE RELEASE ROD
APPEARS

DROP STEEL BALL IN HOLE
'WHEN GROOVE AT END OF

Figure 3 - Assembling Steel Ball



Trouble Shooting Chart

Refer to Figure 2 for parts identification.

Problem Possible Cause Remed
Engine Speed 1. Worn tension seal. 1. Replace tension seal.
Cannot Be 2. Tension seal not squeezed 2. Move jam nuts down on
Maintained against inner sleeve, outer sleeve so retainer
can be screwed down
farther.
No Detent 1. Steel ball not replaced. 1. Disassemble control and
replace steel ball,
2. Steel ball improperly 2. Disassemble control and
assembled. assemble as shown in
Figure 3.
Release Same as ""No Detent" above,
Button Not Working
Control Pulled Out, 1. Throttle linkage 1. Adjust throttle linkage.

Engine Speed Slow

improperly adjusted.




GENERAL DESCRIPTION

The engine air intake system consists
of the following items:

1. Air cleaner cap (pre-screener).
2, Air cleaner assembly.

3. Filter element restriction indicator on
dashboard,

4, Safety filter
line,

in restriction indicator

5. Engine air intake manifold,

6. Connecting parts—tubes, hoses, clamps,
attaching hardware,

The most important single item in this
system is the air cleaner. Since the engine
consumes a very large volume of air, even
a small percentage of dust in the air can
build up rapidly. If the dirt is not filtered
out, it passes directly into the cylinders
and mixes with the oil on the walls, forming
a destructive grinding compound.

As the oil circulates through the engine
the grinding action takes place where the
lubricating qualities of the oil are most
needed,

DUST NOT CARRIED INTO DUST CUP
IS REMOVED BY FILTER ELEMENT,

DUST SETTLES AT BOTTOM OF DUST CUP — EMPTY DAILY

If the air cleaner was removed, the
engine could reach the stage where it needed
a complete overhaul in less than 15 hours of
operation,

The air cleaner in the Model 680 CK
Tractor, properly serviced and maintained,
is almost 100% efficient. However, a 1%
drop in efficiency, through neglect, can
allow nearly a pound of dirt to enter the
engine in a single season.

If the air cleaner is neglected so it is
only 50% efficient, almost 50 pounds of dirt
can be admitted to the engine during a
single season,

IMPORTANT

Impress customers with the importance
of air cleaner maintenance. The maintenance
procedures recommended in the Model 680
Operator's Instruction Manual are vitally
important to good performance and long
life, yet they are frequently neglected.

FINS IMPART A SWIRLING
MOTION TO AIR — DUST IS CARRIED TOWARD DUST CUP

UST ENTERS SLOT

BN69465

Figure 1 - Air Cleaner Operation
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AIR CLEANER

Construction and Operation

The air cleaner is a "dry" type cleaner
with a - built-in pre-cleaner that operates by
centrifugal force. See Figure 1.

The heart of the air cleaner is the filter
assembly consisting of the fins, final filter,
and the sealing gasket, This assembly can
be cleaned and reused.

The plastic fins give a high speed ro-
tation to the incoming air. This separates
a large portion of the dust from the air by
centrifugal force. This dust is swept through
a slot in the top of baffle and collected
and retained in the dust cap.

The small portion of dust not collected
in this manner is removed by the air cleaner
filter element,

General Service Instructions

At every air cleaner service inspect the
following for damage or leaks,

a, Dust cup retainer,

b, Dust cup sealing edge.
c. Filter gasket washer,
d. Filter gasket.

e. Filter leaks or damage.

f. Connections between air cleaner and
engine,

2, Empty the dust cup daily or more often
if required. The dust level should not be
allowed to build up to less than one-half
inch from slot in the dust cup baffle,
Remove foreign material such as leaves
from around the filter and tighten the
wing bolt if necessary.

3. Replace orcleanthe filter assembly when
a plugged filter is indicated by the
restriction indicator. Instructions for
cleaning this assembly are given below.

Cleaning Filter Assembly

Figure 3 - Removing Filter Assembly

1. Loosen the outside clamp and remove
the dust cup.

2. Remove the filter assembly by removing
the wing nut and gasket washer.

3. The filter assembly may be cleaned by
compressed air or washed,

If the accumulated dirt is '"greasy' the
filter should be washed.

a. To clean by compressed air, direct
a stream of air from an air hose up
and down the pleats onthe clean side
of the filter element. Air pressure
at the nozzle should not exceed
100 P.S.I. Maintain a reasonable
distance between the filter and noz-
zle.

b. To wash the filter assembly (es-
pecially effective for cleaning oily
or soot laden filters) use Casefilter
element cleaner, Follow the
directions. After cleaning, rinse
the filter assembly thoroughly with
clean water from a hose (maximum
pressure 40 P.S.I.). Air dry com-
pletely before using.

NOTE

After six washings, the filter should
be replaced.



4, After the filter assembly has beendried,
(a fan or air draft may be used, but
do not heat the assembly to hasten
drying).Inspect the element for damage
by placing a bright light inside the fil-
ter assembly. Pin holes or the slightest
rupture will render the filter assembly
unfit for further use. In this case,
replace with new filter,

5. Remove the air cleaner cap and wash
in solvent, Swab out the inside of the

intake tube that extends above the hood,

Reassemble the air cleaner in reverse
order of disassembly. DO NOT USE OIL
IN THE DUST CUP. When installing
the dust cup, be sure the arrows on the
outside of the cup point up. This po-
sitions the slot in the baffle on top of
the dust cup.

Inspect and tighten all connections on
fittings, hoses, and clamps.

AIR RESTRICTION INDICATOR

Operation

Mounted on the left hand side of the
dashboard is the air cleaner restriction

indicator, which gives a visual signal when
filter service is required.

This indicator is operated by air pres-
sure, Dirt trapped by the air cleaner filter
gradually increases restriction within the
filter element., As the restriction rises,
the engine is unable to suck in enough air
to maintain full atmospheric pressure,

The restriction indicator, connected to
the outlet pipe from the air cleaner, is
sensitive to this drop in pressure. A bel-
lows inside the indicator expands and gra-
dually exposes a red signal to view.,

As dirt accumulates in the filter ele-
ment, the red band will continue to rise,
When the amount of restriction is at its
greatest allowable point, the band will reach
to the top of the window and lock in this
position, The band will remain exposed
even when the engine is shut off, When
this happens, the filter must be serviced.

After the air cleaner filter is ser-
viced or replaced, the signal can be reset
by pushing the rubber reset button on top
of the indicator. This separates a metal
retainer ring within the indicator from a
magnet that '"locks" the red band in place.

RESET BUTTON

— MAGNET
~—+< CONNECTION TO AIR %_EANER
RETAINING RING
; SPRING
/}_m —
WINDOW BELLOWS EXPANDS
./ } Ve AS RESTRICTION INCREASES

— PUSHES ASSEMBLY UPWARD
UNTIL RETAINING RING
CONTACTS MAGNET

N

mw‘
AR
SN

BN67365

Figure 4 - Restriction Indicator



Inspection

Parts are not available for the re-
striction indicator. Check the indicator car-
tridge and connecting tube for visible damage
that could cause leaks.

The indicator can be tested on a Dis-
tributor Tester that is equipped with a
manometer,

1. Remove condition indicator from the
engine air intake tube and attach the
manometer hose to indicator.

2, Turn '"on" battery or power switch to
operate tester,

3. Turn tester vacuum regulator switch
("on" and slowly increase vacuum until
red appears and stays in plastic tube on
indicator. Refer to table below for pro-
per specifications,

If the condition indicator does not meet
this test it should be replaced with a new
condition indicator as there is no adjust-
ment, Replace only with a Genuine Case
Condition Indicator,

INCHES OF WATER | INCHESOF MERCURY

20" 1.46"

Safety Filter
Refer to Figure 2.

If the restriction indicator or tubing
from the indicator to the air cleaner out-
let hose become damaged, a safety filter
built in the connector prevents unfiltered
air from entering the engine via the damaged
part.

If a leak occurs, this filter will even-
tually plug up. Plugging of this filter will
be indicated by loss of indicator operation.
This can be checked as follows:

1. Remove the air cleaner cap and seal
off the intake opening.

2, Start the engine. If the red band in
the indicator fails to rise and lock
in fully exposed position, the safety
filter is plugged.

Service the safety filter as follows:

1. Remove the connector-filter.

2. Blow out the filter with compressed air
in the opposite direction of normal air

flow.

3. Reinstall the connector.

AIR CLEANER CAP
See Figure 2.

The air cleaner cap shields the air
cleaner intake from rain, snow, and large
particles of foreign matter such as twigs,

leaves, straw, etc. The cap should be removed
periodically and cleaned in solventto remove
accumulated dirt.
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CYLINDER HEAD AND COMPONENTS
(Refer to Figure K-1)

Removal

Steam clean the engine completely before
doing any disassembly or service work,

Drain cooling system, Remove the intake,
exhaust and water manifolds. Remove the
rocker arm covers, Disconnect and remove
the decompressor if so equipped, Page K-6.

Remove the rocker arm assemblies and
tag them for proper installation. (Refer to
Page K-8.

Disconnect the high pressure fuellines to
Inspection

Remove all carbon and clean all parts
before installation.

STANDARD HEAD GASKETS

If you are installing the standard gasket,

install the new gasket with new rubber seals.

The gasket must be installed with either the

copper side up or the side with the case part
number up. Continued on Page K-5.

FIRE RING HEAD GASKETS
If you are installing the fire ring head

gasket, inset B, cylinder sleeve protrusion

and

the injectors and cap them. Disconnect the
fuel leak-off tubes between each cylinder
head and cap them,

Remove the push rods and tag or store
them in a holder or rack so they can be in-
stalled in their same locations.

Remove the cylinder head bolts or nuts
and lift the heads off the engine. Remove the
head gaskets and discard them.

Installation

must be checked to determine whichfire ring
to install, Only the standard fire ring is in-
cluded in the valve grind gasket kit, how-
ever a thicker fire ring (.004'") is available
if the protrusion checks indicate a need for
it. The thicker fire ring can be identified
by a blue marking stripe.

Refer to Pages K-4 and K-5 for the pro-
cedure to follow when installing the fire ring
cylinder head gasket.



REMOVAL AND INSTALLATION OF CYLINDER HEAD

CAUTION

DO NOT OVER
TIGHTEN COVER NUTS,

AND COMPONENTS

ROCKER ARM ASSEMBI.Y\ s~_«~"

CYLINDER HEAD

HEAD
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MANIFOLD ASKETS

)| GASKETS

INTAKE
FERRULE

ONE PIECE

INTAKE-EXHAUST & EXHAUST
MANIFOLD GASKET ® | NTAKE

Inset B
FIRE RING HEAD GASKET

GASKET




inspection and InstallationFire Ring éaskets (Continued)

The following procedure mustbe followed
when installing the fire ring head gasket:

1.Clean the top surface of the block and
sleeve flange carefully. Alltraces of car-
bon and other deposits must be removed.
During the final cleaning operation, the
use of a rag dampened in solvent is re-
commended.

2.Using a small stone, remove any small

burrs in the areas to be measured so that
accurate readings can be obtained.

CLAMPING BAR ‘

~

010974AB BALL

OTC 970-12 PLATE é

\A
-~
{

Figure K-2

4. Either a magnetic base dial indicator or
a depth micrometer can now be used to
determine the cylinder sleeve protrusion
as indicated in Figure K-3. Refer to chart,
Figure K-5, to make sure the correctfire
ring is used.

TS

DIAL INDICATOR

{
CYLINDER t
SLEEVE CYLINDER SLEEVE
PROTRUSION

Figure K-3
5. Install cylinder head gaskets ./MPORTANT

Two of the capscrew holes in the gasket
are slightly smaller and act as guides to
position the gasket as well as the fire ring,

NO*O” RINGS
REQUIRED WITH
FIRE RING GASKETS

3.Using plate OTC970-12* from cylinder

sleeve puller OTC970%*, 010974AB ball
and clamping bar, clamp the cylinder
sleeve in place, Figure K-2. Torque the
hold down capscrews evenly to 50 foot
pounds. MOTE Refer to Figure K-2 for
clamping bar dimensions.

*These tools are available through local
Owatonna Tool Dealers or the Owatonna
Tool Co,, Owatonna, Minnesota.

MEASURE SLEEVE PROTRUSION
AT POINTS A,B,C,AND D.

Figure K-4. Regular line-up studs could
be used for most engines. In some in-
stances it is very difficult to install the
FIRE RING CROSS SECTION

=Y

LIP DOWN

) A40953 DOWEL
Figure K-4

rear cylinder head due to the limited
space in which to place the head when
lowering it down over the long guide studs.




6.

7.

8.

90

Insbection and Installation(Continued)

CYLINDER SLEEVE
PROTRUSION

BOTH SLEEVES UNDER
ONE HEAD
FLUSH TO .002"

BOTH SLEEVES UNDER
ONE HEAD
.002" OR OVER BUT LESS
THAN .0025" BETWEEN SLEEVES

USE
STANDARD
FIRE RING

X

USE
OVERSIZEETH ICKNESS)
FIRE RING

x S

BOTH SLEEVES UNDER
ONE HEAD
OVER .0025" DIFFERENCE
BETWEEN SLEEVES

ON THE HIGH SLEEVE

ON THE LOW SLEEVE

Figure K-5

For difficult installations, the use of dowel
pins and a tong are recommended and can
be purchased through alocal Snap-On Tool
Dealer or J,I, Case Central Parts Dept.
under the following part numbers.

Snap-On Tool No. Case Part No.

A40952
A40953

CF83-1 Tong
CF83-4 Dowel

Install the fire rings with the lip down-
wards, Figure K-4. MOTE Fire ringgas-
kets must be installed dry.

Carefully clean the cylinder heads as des-
cribed in No, 1, If evidence of fretting or
erosion exist in the area of the fire ring
contact or if the head is warped more
than .005", the head must be resurfaced.

Install cylinder heads and several bolts,
then remove the A40953 dowels using
A40952 tong and install all the bolts.

STANDARD AND FIRE RING HEAD GASKETS
10. Install intake and exhaust manifold fer-

11,

12,

rules and new gaskets. /@ TE When the
manifolds are designed for the one piece
manifold gasket, the ferrules are used
only in the intake ports. Refer to Page
K-3, inset A. Install the intake and ex-
haust manifolds and torque to proper
torque, Refer to Specification Section.

Torque cylinder head bolts or nuts to the
proper sequence illustrated in Figure
K-6. The three torquing steps recomm-
ended are 50 foot pounds, 100 foot pounds
and finally 150 foot pounds.

Install the push rods intheir original lo-
cation, Connect the high pressure fuel
lines and leak-off tubes. Install the de-

compressor (if so equipped.)Refer to
Page K-16 for proper firing order.

TIGHTENING
SEQUENCE

Figure K-6

13.Install the rocker arm assemblies in

their original location,

14, Adjust the valve tappet clearance, refer

to Page K-16,

15.Fill cooling syste'lrnm and start engine.

Check that the rocker arms are receiving
lubrication.

16.Run engine for approximately one (1)

hour, under load if possible,to thorough -
ly warm up the engine and seat the head
gaskets,

17, Stop the engine and retorque the cylinder

head bolts or nuts to 150 foot pounds
while the engine is still hot. Check and
readjust the tappets.

18. Clean the rocker arm covers and re-

move the old gasket. Install new gaskets
and seals; then install covers. Refer to
Specification Section for proper torque.
Do not over torque the valve cover nuts.



INSPECTION OF DECOMPRESSOR
(If So Equipped)
(Refer to Figure K-7)

When the decompressor is engaged all the exhaust valves must be held in an open position.
Inspect the trip pins for excessive wear. Inspectfor bent or worn control linkage if the valves

are not held open.

When the decompressor is disengaged and the tappet clearance is correct be sure the trip
pins release the rocker arms completely. Inspect for loose coupling set screws, bent or worn
control linkage, control link cotter pin missing or a pin in one of the control levers sheared off.

DISASSEMBLY OF DECOMPRESSOR
(Refer to Figure K-7)

Remove the control link cotter pins (1) and
link (2). Remove the decompressor control
housings (3) and the housing gaskets (4).
Loosen the coupling set screws (5) and re-
move the coupling (6).

Remove the roll pins (7) from the control

levers (8). Remove the control shafts (9)
from the housings. Remove the controllev-
ers (8). Remove the trip pins (10) from the
decompressor shaft (11). Remove and dis-
card the "O" rings (12) from the shafts.

ASSEMBLY
(Refer to Figure K-7)

Install the trip pins (10) and lever (8) with
roll pin (7) to the decompressor mounting
brackets (13). Install the new "O" rings (12)
on the shafts - Install the shafts (9) into the
housings (3) and install the control levers
(8) with roll pins (7). Install the shaft coupl-

ing (6) and tighten square head set screws

().

Install the housing and shaft assembly to
the cylinder heads with new gaskets (4).In-
stall the control link (2) with cotter pins (1).

DECOMPRESSOR ADJUSTMENTS

(Refer to Figure K-7)

The stop bolts (14) in the coupling stop (6) should be adjusted so the decompressor can open
the valves when engaged and lift the trip pins so they are clear of the rocker arms when dis-
engaged (Refer to Inset A). Tighten the lock nuts (15) on the stop bolts (14) after adjustment is

made.



DISASSEMBLY AND ASSEMBLY OF DECOMPRESSOR
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DISASSEMBLY OF THE ROCKER ARMS
(Refer to Figure K-8)

Remove the rocker arm shaft bracket studs
(15) and bolts (16). Remove and tag shaft a-
ssemblies for installation.

Unscrew the oil tube (1) and discard the
"O" ring (2). Remove the snap rings (3),
spacer washer (5) and keep count of the
number of washers at each end of the shaft.
Tag each rocker arm for original location.
Remove the exhaust rocker arms (6) and the
shaft brackets (7) from each end of the shaft.

Remove the intake rocker arms (8) and the
shaft spring (9). Remove the plugs (10) by

using a rod and driving one plug clear thru
the shaft. This will also clean out the dirt or
sludge that has formed inside of the shaft.

Replacement shafts have these plugs in-
stalled at the factory. Remove the push rods
and store them in a rack or holder so they
can be installed in their original location,

Remove the oil wick (11) from each ex-
haust rocker arm and discard. Remove the
bushing (12) from the cast rocker arm if it
is worn wusing an Arbor (See Inset A).

INSPECTION
(Refer to Figure K-8)

Inspect the shaft spring for proper tension
and broken coils. Refer to '"'Specification"
Section, Inspect the rocker arm shaft for ex-
cessive worn spots on the bottom side of the
shaft., Replace shaftif worn condition exists.

Inspect the rocker arm bushings by in-
stalling each rocker arm on the shaft in its
proper location. The rocker arm must be
free on the shaft without any side "'wobble"
If any is noted replace the cast rocker arm

bushing or replace the stamped rocker arm,
Note the stamped rocker arm bushingisnot
replaceable. Replacement rocker arms come
complete with bushings. Inspect the valve
contact area on the rocker arm for wear.
Replace if worn. Inspect the tappet adjust-
ing screw for wear marks or pitting. In-
spect the push rods for straightness, crack-
ed or worn ends.

ASSEMBLY
(Refer to Figure K-8)

Clean all parts thoroughly. Place new
bushing on Arbor and press into the cast
rocker arm so the bushing (12) is evenly
centered in the rocker arm and the 0il hole
is lined up with the oil hole in the rocker
arm, (See Inset A). Check the bushing for
high or rough spots and if they exist, they
should be honed out, Install new oil wick (11)
in the exhaust rocker arm. Lubricate each
part with engine oil as they are installed.

Install a shaft spring (9) and two intake
rocker arms (8) on the shaft (4), When in-
stalling the cast rocker arms the adjusting
screw and the shaft oil hole must be on the
same side, (See Inset 4).

When installing the stamped steel rocker
arms the adjusting screw and the shaft oil
hole must be on opposite sides (See inset B).

Install the shaft brackets (7) on the shaft
with the split side toward the push rod side
of the engine. Install the exhaust rocker arms

(6) on the shaft, Install the same number of
spacer washers (5) that were removed.

Install the snap rings (3) ateach end of the
shaft, Check the rocker arms for free move-
ment. Install the oil fube (1) with new "O"
ring (2). Install the push rods in their ori-
ginal location if they were removed. Install
the adjusting screws (13) and lock nuts(14)
if they were removed.

Install the rocker arm and shaft assembly
on the cylinder head. Make sure all the push
rods are engaged with the adjusting screws.
Install the bracket studs (15) and bolts (16).
Refer to "'Specification' Section for proper
torque. Check that the oil tube is in the oil
hole in the cylinder head. Check exhaust
rocker arms for excessive end play.One or
more spacer washers can be used between
the rocker arm and snap ring to remove the
excessive end play. Check and adjust the
tappet clearance. (Refer to Page K-16.)
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DISASSEMBLY OF THE CYLINDER HEAD AND VALVES
(Refer to Figure K-9)

Using a valve spring compressor (Refer
to Inset A) compress the spring (1). Remove
the valve retainer locks (2) and the spring
retainers (3) or valve rotators (4). Remove
the valve springs (1), valve stem oil seal (5)
and the valve spring seat. Remove any car-
bon from the valve stems before they are
moved from the head.

Remove the intake valves (7) and the ex-
haust valves (8) from the head and store
them in a rack or holder. Remove the in-
take valve guide (9) exhaust valve guide (10)

down through head using an Arbor (See Inset
B). Refer to"'Specification' Section for dim-
ension of valve guides. The exhaust valve
seats (11) can be removed with a special
seat removing tool (See Inset C).

NOTE Never attempt to remove a valve
seat with a center punch, cold chisel orpry
bar.

To remove the expansion plug (12) it must
be drilled and then pryed out.

ASSEMBLY
(Refer to Figure K-9)

Clean head completely and check for cracks . Remove all carbon from the bore of the valve
guides with a wire brush and blow out with compressed air.

Install new valve guides (9 and 10) using
an Arbor (See Inset B) and press the guides
into the head from the top of the head. The
distance the guides must protrude above the
head is given in the "Specification' Section.

To install new exhaust valve seats (11)
clean the recess in the cylinder head. Place
the valve seats in dry ice to shrink them for
easy installation. Insert the valve seats in
the head and drive them in place using suit-
able driver. Lubricate the valves (7 and 8)

with engine oil and install them in the ori-
ginal location.

Install the valve spring seats (6), valve
springs (1) and intake valve stem oil seal
(5). Install the exhaust valve rotators (4) and
the intake valve spring retainers (3). Com-
press the valve springs so the valve retain-
er locks (2) can be installed.

Install new expansion plug (12). Refer to
Page K-2 for reinstalling the cylinder head.

EXHAUST VALVE ROTATOR
Figure K-9)

(Refer to

When re-installing the rocker arm assem-
bly, check the operation of the exhaust valve
rotators. To check the operation of the ro-
tators, place a dab of white paint onthe ro-
tator - note its position; -- then start the
engine and observe whether or not the ro-
tator is turning. Replace any rotators that
will not turn. Do not attempt repairs onro-
tators.

It is impossible to determine whether or
not the rotator is turning without an identify-
ing mark.

There is no set speed at which the rotators
should turn; some rotators will turn faster
than others. As long as the rotator is turn-
ing the valve, it is functioning properly.

K-10

NOTE

An excessive accumulation of deposits on
the exhaust valve face and stem is alsoan in-
dication thatthe rotators may not be function-
ing properly.

IMPORTANT
When installing valve rotators:

Reassemble the rotator with original valve
as they tend to become matched parts when
they wear in.

If it is necessarytoinstall anew valve al-
ways install anew rotator and retaining lock.
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INSPECTION OF THE VALVES,GUIDES AND SPRINGS

Valve springs should be checked for flat
squared ends, broken or cracked coils and
correct springpressure. Use a Valve Spring
Tension Tester. Refer to the "Specification
Section.

Valve guides can be checked for wear by
using a bore gauge and micrometer (Refer to
Figure K-11)The valve guide should be check-
ed at the top, middle and bottom of the bore
for wear .Refer to Figure 10, The inside dia-
meter wear limits of the valve guide should
not exceed the specification given in the '"Spec-
ification'" Section, at any point along the bore
of the guide. Replace guide if it does. Check
the new valve guides after installation to make
sure that the bore is not less than the inside
diameter given in the "Specification' Section.
Using an Arbor equal to the inside diameter
of the valve guide will keep the guide from
collapsing when pressed in place.

Clean the valves with a power driven fine
wire brush, being very careful not to scratch
the valve stems. Reference is made to the dif-
ferent parts of the valve (Refer to Figure k-12,)

Inspect the valves for excessive wear or
necked stems (Refer to Figure K-13). This can
be caused by lack of lubrication, plugged or
dirty water passages or operating the engine
under continuous overload atexcessive engine
RPM. Valves should be replaced.

Inspect the valves for deep grooves in the
face (Refer to Figure K-14,)This canbe cau-
sed by abrasives entering the engine through
the intake system or not servicing the air
cleaner regularly. A leaking valve cover gas-
ket can also cause this condition. If grinding
the valve face will not correct this condition,
discard the valves.

Inspect the valve face and stem for rustor
pitting (Refer to Figure K-15), Rust or pitting
can usually be removed by grinding the valve
face. If rust or pitting onthe valve stem exist
the valve should be replaced. These conditions
can be caused by using poor quality engine oil
or fuel that doesn't meet the specification giv-
en in the Operator's Manual. Rust could be
caused by improper storing of the engine.
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INSPECTION OF THE VALVES,GUIDES AND SPRINGS (Contd)

Heavy carbon or varnish deposits on the
valve (Refer to Figure K-16) should be re-
moved before valves are ground. This condi-
tion is usually caused by worn piston rings
and sleeves which allow too much oil toreach
the combustion chamber. This condition could
also be caused by worn valve guides or no
seals on the intake valves. Low operating
temperature is still another cause. These
conditions should be corrected or the same
trouble with the valves will happen again.

Inspect the valve head for dishing and the
valve face for deep burned spots, Figure K-
17. These conditions can't be corrected by
grinding the valves. The valves shouldbe re-
placed. These conditions are usually caused
by running the engine under excessive load at
high engine temperatures.

Valves with worn keeper grooves or the
stem 1is worn or dished beyond the chamfer
must be replaced (Refer to Figure K-18).

The checking of the valve stem diameter
can best be done with a good accurate mi-
crometer (Refer to Figure K-19). The valve
stem should not vary more than the wear
limits given in the "Specification" Section at
any point on the valve stem. If this condition
exists the valves must be replaced.

The checking of the valve face runout should
be done after the valves have been ground. A
Vee block type holder with a dial indicator
(Refer to Figure K-20) should be usedto check
the valve face runout. The valve face should
not vary more than the specification given in
the "'Specification" Section. The valve stem
runout can also be checked with this Vee block
and dial indicator.

IMPORTANT

Small amounts of very fine pitting, Figure
K-21, may be found on the surfaces of the
valve faces and seats after the valves are
cleaned. These are normal and will not affect
engine performance. This fine pittingis cau-
sed by a normal oxidation process and can
happen on any engine during the run-inper-
iod. It is not necessary to grind valves or
seats if this fine pitting is found as the pit-
ting will generally reoccur after the engine
is run for a few hours.
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REFACING INTAKE AND EXHAUST VALVES

Before refacing the valves they should be
wire brushed, cleaned and inspected. Refer to
the '"Specification" Section for the correct
valve face grinding angle. Set the refacing
machine protractor at this angle. Be sure the
chuck of the machine is clean before installing
valve. Dress the grinding wheel before start-
ing to reface each valve. Take only light cuts
as the valve is refaced and the last cut must
be very fine so the valve face will have a pol-
ished finish.

IMPORTANT Replace any valve that after

grinding has a thin edge or margin (Refer to
Figure K-22). If the margin on the ground
valve is less than half the margin on a new
valve replace the valve.

The tip end of the valve should be checked
for roughness or wear. Usually this canbe re-
moved with some very light cuts against the
side of the grinding wheel and will square up
the end. Never grind the chamfer off the valve
stem end. Any excessive grinding shouldnot
be done to the stem end. Replace the valve.

Before installing new valves a fine finish
grinding should be done to each new valve.
Check the valve face and valve stem runout
before installing (Refer to Page 13).

The valve face and seat contact location
should be checked. Place valve bluing (Prus-
sion Blue) on the face of the valve. Install the
valve in the head and rotate the valve on its
seat. Remove the valve and inspect the contact
area on the valve face. The bluing will have
been removed from the valve face evenly at
the top edge of the contactarea (Refer to Fig-
ure K-23). This is due to the fact that the
valve face and seatare ground with 1° INTER-
FERENCE ANGLE. Refer to '"Specification'
Section.

When the top edge of the contactareais too
high or low on the valve face, the seat contact
area must be moved. This is done by using the
narrowing stones (Refer to Page K-15), The
contact area width should never exceed the

dimension given inthe ""Specification' Section.

1 VALVE FACE
— GRINDING ANGLE
MARGIN
CHAMFER
Figure K-22
N kﬂ
’< LUING
CORRECT
CONTACT
LOCATION

INCORRECT BLUING
CONTACT

LOCATION

CONTACT
AREA
WIDTH

Figure K-23

CAYTION DO NOT USE BLUING TO CHECK VALVE SEAT AND VALVE FACE RUN-OUT.
The valve face could be contacting the seatat only a few points, but the bluing would still be

rubbed off by the high points and make it appear as though you had solid contact all around.

The only thing bluing will indicate is the location on the valve face where the seat is contacting

-~ no more!
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GRINDING INTAKE AND EXHAUST VALVE SEATS

Always use a precision type power seat
grinder similar to the one shown in Figure
K-24., The valve seats can not be ground
with manual operated equipment. The intake
valve seat is part of the head and for this
reason only a finishing stone shouldbe used
to grind the seat. The exhaust valve seat
should be first ground with a roughing stone
and then use a finishing stone. Take very
light cuts with the grinding stones so just
enough metal is removed to end up with a
good smooth seat finish.

Refer tothe ""Specification' Section for the
proper specifications of the intake, exhaust
seats and valve guides (Refer to Figure K-
25) From the specifications the proper grind-
ing stones and pilot can be chosen.

When using the grinding stones the seat
grinding angle of the stone should be dres-
sed on a (stone dresser) frequently so the
seat angle will not vary when grinding the

seats.
INSPECTION

The valve seat runout should be checked
after finish grinding with a dial indicator
and seat grinding pilot (Refer to Figure K-
26). After checking the runout, turn the pilot
1/4 turn and check runout again. The width
of the valve seat contact area must also be
checked. Refer to '"Specification" Section
for dimension of seat width contact area.

The valve seat contact area width should
never vary from this dimension.The exhaust
valve seat contact area width and location
can be changed by using the 30° and 60° nar-
rowing stone Refer to Figure K-27,

CAYTION The intake valve seat should
not be changed by using the narrowing stones.
If the seat width exceeds the dimension given
in the ''Specification' Section, the cylinder
head should be replaced.

When the step above the intake seat (Refer
to Figure K-295) has been reduced by the
grinding operation, installing a new valve
will help to restore the compression that
would normally be lost by excessive grind-
ing of the seat and valves. Excessive grind-
ing of the valves and seats moves the valves
further into the head thereby reducing the
compression ratio.
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