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SECTION 1
GENERAL INFORMATION

ENGINE IDENTIFICATION NUMBERS

When ordering parts, or in any communication
involving an engine, always give the Model,
Specification, and Serial numbers of the engine.

The engine identification numbers appear on a
decal (or decals) affixed to the engine shrouding.
Refer to Figure 1-1. The significance of these
numbers is shown below:

Identification

- : : Decal
A._ | KOHLERCATIND KOHLERZIGINE
\Tm"" "".'ié;' mmnui?;? A
B—-Ti,“ff,"",?‘, fﬁg%mree Ef:;;‘;g;:;:;:t:::\l\a Figure 1-1. Location Of Engine Identification Decal.
c Ticnes (o
HER ConPANY Qe S
NOMUERWECORGR LBA
SERIAL MO,
LR BU0E)
- rlid Wk~
A. Model No. MV18S
L
[ 1
Magnum Engine f Version Code
| Horsepower S - Electric Start
[ vertical Crankshatt |
B. Spec. No. 58501
Engine Model Code
cgge Tﬂ?ﬂesl Variation of
(MV14, MV17) Basic Engine
. 58 MV18
C. Serial No. 57 MV20 1626501766
Year Manufactured Lr' C
16 1986 ||
17 1987 Factory Code
18 1988

Figure 1-2. Engine Identification Decals.
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FOR YOUR SAFETY

WARNING: For Your Safety!

This symbol points out important safety Warnings and Cautions throughout this
manual. These Warnings and Cautions should be followed at all times. Failure to
foliow Warnings and Cautions could result in injury to yourself and others nearby.

AWARNING

Expiosive fuel
can cause fres and severs
burns.

Stop engine before fliling fuel tank.
See Owner's Manual.

A WARNING

N

)'OQ“

Stay away while engine is.In
operallon,

See Owner's Manual,

AWARNING

2

Hot parts
Can caude dsvers bums.

Do not touch engine while
operating or just afler stopping

See Ownar's Manual

WARNING: Explosive Fuel!

A

Gasoline is extremely
flammable and its
vapors can explode if
ignited. Store gasoline
only in approved
containers, in well-
ventilated, unoccupied
buildings, away from
sparks or flames. Do
not fill the fuel tank
while the engine is hot
or running, since spilled
fuel could ignite if it
comes in contaet with
hot parts or sparks
from ignition. Do not
start the engine near
spifled fuel. Never use
gasolineas‘a cleaning
agent.

WARNING: Rotating Parts!

A

Keép hands, feet, hair,
and elothing away from
all\moving(parts to
preventinjury. Never
operate the engine with
covers, shrouds, or
guards removed.

WARNING: Hot Parts!

A

Engine components
can get extremely hot
from operation. To
prevent severe burns,
do not touch these
areas while the engine
is running—or
immediately after it is
turned off. Never
operate the engine with
heat shields or guards
removed.
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WARNING:

A

CAUTION:

A

WARNING:

7'\

WARNING:

A

Accidental Starts!
Before servicing the
engine or equipment,
always disconnect the
spark plug lead to
prevent the engine from
starting accidentally.
Ground the lead to
prevent sparks that
could cause fires. Make
sure the equipment is in
neutral.

Electrical Shock!
Never touch electrical
wires or components
while the engine is
running. They can be
sources of electrical
shock.

Lethal Exhaust
Gases!

Engine exhaust gases
contain poisonous
carbon monoxide.
Carbon monoxide is
odorless, colorless, and
can cause death if.
inhaled. Avoid iphaling
exhaust fumes, and
never run the engine in
a closed building or
confined area.

Overspeed Is
Hazardous!

Do nottamper with the
governor setting.
Overspeed is
hazardous and could
gause personal injury.

WARNING: Dangerous Acid,

&

Explosive Gases!
Batteries contain
sulfuric acid. To prevent
acid burns, avoid
contact with skin, eyes,
and clothing. Batteries
produce explosive
hydrogen gas while
being charged. To
prevent a fire or
explosion, charge
batteries only in well
ventilated areas. Keep
sparks, open flames,
and other sources of
ignition away from_the
battery at all fimes.
Keep batteries out of
the reach of childrén.
Remove all jewelry
when servicing
batteries.

Before disconnecting
the negative (-) ground
cable;, make sure all
switches are OFF. If
ON, a spark will occur
at the ground cable
terminal which could
cause an explosion if
hydrogen gas or
gasoline vapors are
present.

WARNING:

A

WARNING:

A

Flammable Solvents!
Carburetor cleaners
and solvents are
extremely flammable.
Keep sparks, flames,
and other sources of
ignition away from the
area. Follow the
cleaner manufacturer’s
warnings and
instructions on its
proper and’safe use.
Never use gasoline as
a cleaning agent.

Spring Under Tension!
Retractable starters
contain a powerful, flat
wire recoil spring that is
under tension. Do not
remove the center
screw from the starter
until the spring tension
is released. Removing
the center screw before
releasing spring
tension, or improper
slarter disassembly,
can cause the sudden
and potentially
dangerous release of
the spring.

Always wear safety
goggles when servicing
retractable starters—
full face protection is
recommended.

To ensure personal
safety and proper
starter disassembly
and reassembly, follow
the procedures in this
section carefully.
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OIL RECOMMENDATIONS

Using the proper type and weight of oil in the engine
crankcase and in the gear reduction unit is extreme-
ly important, as is checking oil daily and changing oil
regularly. Failure to use the correct ail or using
dirty oil causes premature engine wear and failure.

Oil Type

Use high-quality detergent oil of APl (American Pe-
troleum Institute) Service Class SF or SG. Select
the viscosity based on the air temperature at the
time of operation as shown in the table.

Recommended SAE Viscasity Grades

0W-30 10W-40

Straight 30-weight oil is preferred. SAE 10W-30
and 10W-40 are not recommended abové 32°F
(0°C). Using these oils substantially increases oil
consumption and combustion chamber depaosits.

NOTE: Using other than Service Class SF or SG ol
or extending oil change intervals longer than
recommended could cause engine damage
which is not covered by\the engine warranty.

A loge or symibol on oil containers identifies the API
service class and SAE viscosity grade. Refer to
Figure 1-3.

Figure 1-3. Qil Container Logo.
Check Oil Level
Check oil level BEFORE EACH USE.

CAUTION: Do not operate the angine with the oil
level below the “L"/markor over the “F"
mark on dipstick. /Refer to Figure 1-4,

—$-

Operating
Range

|

L

Figure 1-4. Oil Level Operating Range.
Change Oil

For a new engine, change oil after the first 5 hours
of operation. Thereafter, change the oil as speci-
fied in the following “Qil Change Intervals” table.

For an overhauled engine or those rebuilt with a new
shortblock, use straight 30-weight Service Class SF
or SG for the first 5 hours of operation. Change the
oil after this initial run-in period. Refill with Service
Class SF or SG as specified in the table.

OIL CHANGE INTERVALS

Temperature Qil Type Engine Type Interval
SAE 30 With Filter 50 Hours"
ABOVE Without Filter 25 Hours
32°F (0°C) With Filter 25 Hours
(tivi .
Multiviscosity Without Filter 25 Hours
BELOW Multiviscosit With Filter 50 Hours
32°F (0°C) y Without Filter 25 Hours

*25 hours for continuous and/or heavy duty operation.
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QOil Filter

Some engines are equipped with an oil filter. Re-
place the oil fitter every other oil change, in accor-
lance with the “Qil Change Intervals” table. Always
use a genuine Kohler replacement oil filter.

Refer to the “Periodic Maintenance™ section for de-
tailed oil checking and changing procedures.

FUEL RECOMMENDATIONS

WARNING: Explosive Fuel!

A Gasoline is extremely flammable

and its vapors can explode if ig-

nited. Store gasoline only in ap-
proved containers, in well-venti-
lated, unoccupied buildings, away
from sparks or flames. Do not fill
the fuel tank while the engine is hot
or running, since spilled fuel could
ignite if it comes in contact with hot
parts or sparks from ignition. Do not
start the engine near spilled fuel.
Never use gasoline as a cleaning
agent.

General Recommendations

Purchase gasoline in small quantities,and store in
clean, approved containers. Agcontainer with a ca-
pacity of 2 gallons or less with a pouring spout-is
recommended. Such a containeris easier to handle
and helps eliminate spillage during refueling.

OVERALL DIMENSIONS

Do not use gasoline left over from the previous sea-
son, to minimize gum deposits in your fuel system
and to insure easy starting.

Do not add oil to the gasoline.

Do not overfill the fuel tank. Leave room for the
fuel to expand.

Fuel Type

For best results, use only cléan, fresh,unleaded
gasoline with a pump sticker octane rating of 87 or
higher. In countries using the Research method, it
should be 90 octane minimum.

Unleaded gasoling is/recommended, as it leaves
less comibustion Chamber deposits. Leaded gaso-
line /Mmay be used in aréas where unleaded is not
available and exhaust emissions are not regulated.
Be aware however, that the cylinder head will re-
quire more,frequent service.

Gasoline/Alcohol blends

Gasohol (up to 10% sthyl alcohol, 90% unleaded
gasoline by volume) is approved as a fuel for Kohler
engines. Other gasoline/alcchol blends are not ap-
proved.

Gasoline/Ether blends

Methyl Tertiary Butyl Ether (MTBE) and unleaded
gasoline blends (up to a maximum of 15% MTBE by
volume) are approved as a fuel for Kohler engines.
Other gascline/ether blends are not approved.

PTO MOUNTING FACE

NOTE
Dt hSaifes Al

5 MAILLWE TRES
EOURVALENTS ARE N
BRACKETSI

"y
[EL L0

Figure 1-5. Overali Dimensions - Models MV16, MV18 and MV20.
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STANDARD TORQUE VALUES!

Bolts, Screws, Nuts, and Fasteners Bolts, Screws, Nuts, and Fasteners
Assembled Into Cast iron or Steel Assembled Into Aluminum
Size Grade 2 Grade 5° Grade 8 Size Grade 2 Grade § Grade 8
#8-32 20 in. Ib. 25in. Ib. - #8-32 20 in. Ib. 20 in. Ib. 20 Ib.
#10-24 32in. ib. 40.in. Ib. - #10-24 32in. Ib. 32 in. b/ 32in,1b.
#10-32 S2in.1b. | 40in. Ib. - 1/4-20 70in.1b. | 70in Ib. 70.n. Ib.
1420 70m.lb. | 115in.1b.] 165in. Ib. 5/16-18 150in.1b. | 1500 0b. | 150in. Ib
1/4-28 85in. Ib. 140 in. Ib. | 200 in. Ib. — . —
5/16-18 150 in. Ib. 250 in.1b. | 350in. Ib.
5/16-24 165 in. Ib. 270in. Ib. 30 ft. Ib.
3/8-16 260 in. Ib. 35 ft. Ib. 50 ft. Ib.
3/8-24 300in. Ib. 40 ft. Ib. 60 ft. Ib.
7/16-14 35 f. Ib. 55 ft. Ib. 80 ft. Ib.
7/16-20 45 ft. Ib. 75 ft. Ib. 105 ft. Ib.
1/2-13 50 tt. Ib. 80ft. lb. | 1151t Ib. Olt Drain Plugs*
;;f-sz_?z ;g : :E :gg 2 :g 1?2 :: :g Size Into Cast'iron Pans | Into Aluminum Pans
9/16-18 100 ft. Ib. 165 ft. |b. 230 ft. Ib. /4" 150 in. Ib. 100 in. Ib.
5/8-11 110 ft. Ib. 180 ft. Ib. 260 ft. Ib. 3/8% 180 in. Ib. 120 in. Ib.
5/8-18 140 ft. Ib. 230 ft. Ib. 330 ft. Ib. 172" 20 ft. |b. 13 ft. Ib.
3/4-10 150 ft. Ib. 245 ft. ib. 350 ft. Ib. 3/4” 25 ft. Ib. 16 f1. Ib.
3/4-16 200 ft. Ib. 325 ft. Ib. 470 ft. Ib. X-708-1° 20/25 ft. Ib. 20/25 ft. Ib.
Conversions
ft.IBw=ninsb. x 12
in.lb. = ft.Ib. - 12
kgm = ft. Ib. x 0.1383
Nm. = fl. Ib. x 1.3558

SPECIFICATIONS, TOLERANCES, AND SPECIAL TORQUE VALUES?

Model Model Model
General MV16 MV1isg MV20
Horsepower (@ 3,800 rpm) .. ..ot i 16 18 20
Displacement (Cu. Im 0 . .. .. e 42,18 42.18 46.98
Bore .........c i, l i i e s WA na e e Caa s 3.12 3.12 3.12
£ {0 = P 2.75 2.75 3.06
COmMPression Ratio .. ..ottt iiin s nnnaaarannnns 5.8:11 6.0:1 6.0:1
Approx. Weight (ID.) ... ... i 130 130 130
Approx. Qil Capacity® Engines Without Filter(U.S. Quarts)........ 1.75 1.75 1.75

“For best resuits, fill to “F" mark on dipstick as opposed to adding a given quantity of oil. Always check tevel on dipstick
before adding more oil. On engines equipped with oil filter, an additional 1/2 U.S. pint of oil is required when oil filter is
replaced.
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Model Model Model

MV16 MVis MvV20

Angle of Operation - Maximum
(At Full Oil Level; intermittent Operation)
Carh. Side UpP .ottt e e 30° 30° 30
Carb. SIde DOWI ..ottt a e e iae e trr e 30° 30° 30°
E I o 1Yo 1Y L U 25¢ 250 25°
#1 Cylinder DOWN . ... ... e 25¢ 250 25°
Camshatt
L= B o - .003/.013 .003/.013 .003/.013
Camshaft to Camshaft Bearing

RUNNing CIEarancCe ............ouirimrirnrinaiiaiianaeennenns .0010/.0025 .0010/ 002! 0010/.0025
Carburetor
Preliminary Idle Fuel

Screw Setting (TUMS) ..o i e e ie i it ire e 1% 1"
FloatLevel .......ooouviieiiiniiinnnnnnn e .690/.72 690/. 690/.720
Throttle Plate/Choke Plate Retaining

Screw Torque (in.1b.) ................... U . 12 812
Main Fuel Jet Torque (in. Ib.) ... ... 12/16 1216
Bowl Retaining Scew Torque (in. Ib.} . ... .oooviiiii i /A 45/55 45/55
Connecting Rod (Posi-Lock)
New Service Rod Nut Torque (in. Ib.)**% . ............. Beivsnsiins 140 140
Used Rod Nut Torque (in. Ib.)* 8 .. ... ..o s a....... 100 100
Rod to Crankpin Running Clearance - New ..............c.% ... . .0012/.0024 .0012/.0024
Rod to Crankpin Max. Wear Limit ..................../ 4 Q- . 0029 .0029
Rod to Piston Pin Running Clearance- New .......... 3 .0006/.0011 .0006/.0011
Rod Side Play on Crankpin ..........oovveeenan. .. @ g.. ~ .005/.016 .005/.016

Crankcase/Cylinder Barrel
Intake and Exhaust Manifold Fastener

Torque (in. b)) ..... e . YA 150 150 150
Oil Pan Fastener Torque (in. Ib4? ./ 150 150 150
Cylinder Barrel Nut Torque (in. A A 200 200 200
Crankcase Nut Torque (in. 1b.)7 .. i . e i ieienns 260 260 260
5/16" Crankcase Screw Torque (in. 1B .. oo covvinniiennnnn... 200 200 200
3/8” Crankcase Scre%que (0107 o e 260 260 260
Crankshaft
Crankshaft End Play .. cvvn e iieeiinteenna i insarerennns .002/.014 .002/.014 .002/.014
Main Bearing Surface M Wear Limit ............... ... ..., 1.7407 1.7407 1.7407
Sleeve Bearing Ma fROUN . ......ovii e .0005 .0005 .0005
Sleeve Bearing MaX T aper, . . . o. oo i iiie e e e e aaaieeneanns .001 .om 001
Max? Running Clearance. ................... .0049 .0049 0049
ing Clearance Max. Wear Limit,............. .0059 .0059 0059
ing |.D. (installed)................cciiiiiueiann. 1.7439/1.7461 1.7439/1.7461 1.7439/1.7461
WY & o e e e 1.3733/1.3738 1.3733/1.3738  1.4993/1.4998
D.DOMax. Wear Limit ... ... i 1.3728 1.3728 1.4988
Crankpin Q.D. Max. OQutof Round .........civiiiiiiinnnnnsinens .0005 .0005 0005
Crankpin O.D. MaxX. Taper ..ot iiiieriiniirineeienannns .001 .001 .001
Cylinder Bore
LI 3.1245/3.1255 3.1245/3.1255 3.1245/3.1255
LD, Max. Wear Limit ... it e e i 3.128 3.128 3.128
LD.Max. Outof Round . .. ... .. i it i ae e cieenanns .002 .002 002
[ T - e I e =T oo ti wanw 0015 0015 0015

*1 turn for High Idie on Walbro Adjustable Jet Carburetor.
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Model Model Model

MV16 MvVi8 MV20
Cylinder Head
Cap Screw Torque (ft. 1D 7 . ... i it 15/20 15/20 15/20
Max. Qut of Flatness ... ...ttt it iier s eannans .003 003 .003
Fan/Flywheel
Fan Fastener Torque (in. Ib.) . ...t i iiianan 115 115 115
Flywheel Fastener Torque (ft. Ib.)*. ... ... i, 40 40 40
Fuel Pump
Mounting Screw Torgue (in. 1B.) ... .o iirinreiieiinnrinrrnnrnnnes 40/45 40/45 40/45
Ignition
Ignition Module to Magnet Air Gap...........coiiiiiiiiineennns .008/.012 .008/012 :008/.012
Spark Plug Type (Champion® or EQUIV.) ......coviiiviiinnnnnnns RV15YC RV1SYC RV15YC
85T E o [T I - T o 2 0.025 0.025 0.025
Spark Plug Torque {ft. Ib.) ... ... i i i a s 10/15 10415 1015
Oil Fill/Oll Filter'®
Engine Mtd. Filter Adapter Fastener Torque (in. Ib.) .............. 125 125 125
Remote Oil Filter Cover Fastener Torque (in. Ib.} ................. 125 125 125
Remote Oil Line Fitting Nut Torgue (in. Ib.) ..........ooivvuninn., 65/80 65/80 65/80
Remote Oil Line Reducing Connector Torque {in. 1b.} ............ 65/80 65/80 65/80
Remote Oil Line Flare Nut Torque (in.1b.) ................... 0. 100/120 100/120 100120
Remote Qil Filter Adapter Fitting Torque (in.Ib.) .............L.0. 90/130 90/130 90130
Oil Filter Instatlation Torque (in. Ib.) . ..ot ineennns ) 50/80 50/80 50/80
Oil Filter Bypass Cover Fastener Torque (in.lb.) ..............4.. 125 125 125
Qil Pump
Pump Shaft to Crankcase Running Clearance ......... YRR SN . .0010/.0026 .0010/.0026 .0010/.0026
Pump Drive Gear End Play ...........coviiueivnnnifin. £L...). .010/.028 .010/.029 010/.029
Piston and Piston Rings
(Style “D" Pistons)
Thrust Face O.D. @ D1-New?® .. ... A0 i himmme e adorenan. 3.1203/3.1210 3.1203/3.1210 3.1203/3.1210
Thrust Face O.D. @ D1 - Max. Wear Limit* .0 ... 0000 ..., 3.1181 3.1181 3.1181
Thrust Face to Bore Clearance @ D1-New® ... ... oivnens. .0035/.0052 .0035/.0052 .0035/.0052
Piston Ring End Gap-New® . (0. ... ......... R .010/.023 .010/.023 010/.023
Piston Ring End Gap-Used (Max)®........... 0 coiieiiiiinnnnnn .032 .032 .032
Piston Ring Side Clearance - IMax. ...........vvveiiinnrcrnrenens .006 .006 006
Piston Pin O.D. - NeWa . ..o o i e ii et iic e ieeeaeaeaans .6247/.6249 .6247/.6249 7499/ 7501
Vaives and Tappets
Intake Valve to Tappet Clearance-Cold ................ccoovnnnn.
Exhaust Valve to Tappet Clearance-Cold ..........c.ooiiviinnn, See Page 3.5
Intake Valyé Minimum Lifts ZeroLash....................coiunnn 274 274 274
Exhaust Valve Minimum Lift- ZeroLash ................ccouiunnn .274 274 274
Intake Valve Minimaum Stem O.D. ... ... .coiiieiriniiirnnninnnn .3103 .3103 3103
Exhaust Valve Minimum’Stem O.D..........vviiiiiieiirrnnrnnnns .3088 .3088 .3088
Nominal Valve Seat Angle (Intake & Exhaust) ........ A PR 45° & 30° 45° & 30° 45° & 30°
Valve Guide Reamer SiZ€ . ......cvinnrireriireieraeercnnnennns .3125 3125 3125
Intake Valve Guide |.D. Max. Wear Limit ... ..................... .005 .005 .005
Exhaust Valve Guide |.D. Max. Wear Limit ...............c.ccounen .007 .007 007

Notes:

1. Use standard torque values when specific values are 3. Also applies to self-tapping screws.

not given. Standard values have a tolerance of * 20%. . . ;
4. Lubricate with oil at assembiy.

2. All dimensions are in inches unless otherwise

specified. 5. 3/8-16 thread with hex head nut and fiber gasket.
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6. Torque in increments to the value specified. Do not
overtorque—loosen—and retorque hex nuts on
Posi-Lock connecting rods.

7. Refer to the "Reassembly” section for instructions
and tightening sequence.

=]

. Top and center compression rings.

9. Measurements @ D1 on Style "D" pistons are made
perpendicular to piston pin in the position shown.

1/2"

D1 > D1

10. Refer to the “Lubrication System" section for
additional information.

N
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SECTION 2
SPECIAL TOOLS

SPECIAL SERVICE TOOL KIT NO.
NU-3211-A

These quality tools are designed to help you
perform specific disassembly, repair, and
reassembly procedures. By using tools designed
for the job, you can service engines easier, faster,
and safer! In addition, you'll increase your service
capabilities and customer satisfaction by
decreasing engine down time.

The Special Service Tool Kit No. NU-3211-A can be
ordered complete as shown (Refer to Figure 241), or
the tools can be ordered individually. Contact yodar
Kohler Distributor for price and availability.

KOHLERENCES

o

Figure 2-1. Special Service Tool Kit—No. NU-3211-A.
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VALVE SERVICE TOOLS

TOOL NO. & NAME APPLICATION ILLUSTRATION
VALVE SEAT PULLERS Removal of valve seats, Use ﬁlﬁ
NU-11726 NU-11918 adapter, NU-3222 slide e
NU-11913 hammer & NU-11915 forcing screw [ Il

FORCING SCREW

Used with valve seat pullers NU-11726

NU-11915 & NU-11913 D
ADAPTER Used to connect valve seat pullers @-
NU-11918 to slide hammer . -

VALVE SEAT INSTALLER
NU-11811
NU-11812

Used to install intake and exhaust
seats. Use with NU-4747 handie

NU-3222 SLIDE HAMMER
NU-11799 Weight
NU-12244 Slide Boit

Provides pulling force for valve seat and
guide removal. Usg NU-4747 handle

NU-3268 VALVE GUIDE REMOVAL KIT
NU-11838 Stud 3 1/2"

NU-12100 Stud 2 1/2"

NU-11800 Adapter

NU-0917 Nut

NU-12008 Nut

Used to pull valve guides with NU-3222
slide hammefr

NU-3224 VALVE GUIDE INSTALLERKIT
NU-12325 Dniver
NU-11763 Driver
NU-11770 Gage
NU-11771 Gage

Usedtoinstall valve guides to proper
depth. Use NU-11763 driver with
NU-11770 & NU-11771 depth gages

REAMERS (Valve Guide)
NU-11843 5/16"
NU-11844 /4"

To ream valve guides

SEAL

AND BEARING INSTALLERS

NU-3223 SEAL INSTALLER KIT
NU-11782 Seal Installer
NU-11783 Seal Installer
NU-11784 Seal Installer
NU-11785 Seal Installer
NU-11786 Seal Installer
NU-11787 Seal Installer
NU-11790 Seal installer
NU-11791 Seal Installer
NU-11792 Seal Installer
NU-11793 Seal Installer
NU-11795 Handle

Used to install seals without damage and
to proper depth. Use NU-11795 handle
with instaliers
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SEAL AND BEARING INSTALLERS

TOOL NO. & NAME

APPLICATION

ILLUSTRATION

NU-3242 SEAL PROTECTOR SLEEVE

KIT

NU-12020 .75 NU-12021 1.00
NU-12022 1.25 NU-12126 1.12
NU-12127 1.50 NU-12128 1.44

Used on crankshaft when installing
seals to prevent damage

NU-3241 BEARING INSTALLING KIT

NU-12014 Ins. (Crank Bushing)

NU-12015 Ins. (Cam Bushing)

NU-12016, NU-12017, NU-12018 &
NU-12109 Brg. Installers

Used to install & remove engine
bearings and bushings

OTHER APPLICATIONS

NU-3226 FLYWHEEL PULLER KIT
NU-12485 Puller wiforcing screw
NU-5108 Bolt - 1/4" wiwasher (3)
NU-12505 Bolt - 10-24 wiwasher (2)
NU-12504 Bolt - 3/8" w/washer (2)
NU-12506 Storage Bag

Used to remove flywheels and
bearing plates from engine

FLYWHEEL STRAP WRENCH
NU-10357

Used_to_hold flywheel for nut
removal

OFFSET WRENCH
NU-11797 Wrench 1/2"
NU-4923 Wrench 9/16”

Used to remove & install cylinder
barrel retaining nuts

FEELER GAGE
NU-11767

Used to set oil pump drive gear
backlash on twin cylinder engine

TIMING GAGE
NU-10355 Timing Gage

Used to hold balance gears in timed
position when assembling engine

NU-4747 Handle

SCRAPER Used to scrape machined surfaces
NU-11762 without damage
HANDLE Used with bearing installers, slide

hammer, and valve seat installers

TOOL BOARD AND HOOK SET
NU-12033

Used to store and identify tools

SEE FRONT PAGE
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KIT NO. NU-3211-A°

TOOL USAGE CHART

w
PART NO. & NAME MODEL (“K" SER'{ES: 5 MODELS (“M" SERIES) -
== =5 |2 Nl |lo|= ©
VALVE TOOLS 2535353';:%5 HHHHHHEHHEE
NU-11726 Valve Seat Puller e o/ oo a0 0|0 0o o(o|(ojo|/o|e (o e
NU-11913 Valve Seat Puller L AE B BE BR ejle oo
NU-11915 Forcing Screw oo /o (v e o|o|e|[e|e ejlo/ojo|o|o|[o|e|ele
NU-11918 Adapter e (oo 000 e 0o 0o o(e|o|e|[e|eje|e]e]e
NU-11811 Vaive Seat Installer e(o|e/e 0o oo e e e|ofo|o|o|o|e|e|e]|e
NU-11812 Valve Seat Instalier .
NU-3222 Slide Hammer o o o a0 0 00 e o|(o|o|o|aio|o oo e
NU-3268 Valve Guide Removal Kit oo o oo s(oee|e e|oje|e(o|e]|e]efele
NU-12325 Valve Guide Driver [ BK BN K L [ BN ] ejofo|o|e
NU-11763 Valve Guide Driver (depth) e 0 eleie e
NU-11770 Vaive Guide Depth Gage | * e .
NU-11771 Valve Guide Depth Gage . . bl ad
NU-11843 Valve Guide Reamer %16" oo 0o |o oo oo e oo o|e|o|[e|o|e]e]|e
NU-11844 Vaive Guide Reamer 74" o |
*KT18 Pror 1o Series
BEARING AND SEAL INSTAKLERS
NU-12014 Installer — Crank Bushing ]
NU-12015 Installer — Cam Bushing o 0
NU-12016 Instalter — Bearing .
NU-12017 Installer — Bearing (PTO) .0
NU-12018 Installer — Bearing *|® .
NU-12019 Installer — Bearing e e |00 AL
NU-11782 Instailer — Seal (PTO) e oo
NU-11783 Installer — Seal (Flywheel) L BN e oo |ole
NU-11784 Installer — Seal (PTO) eslsin 0 eieele
NU-11785 Installer — Seal (PTO) e L]
NU-11786 Installer — Seal (Flywheel) L]
NU-11787 Installer — Seal (PTO) °
NU-11790 Instailer — Seal (Flywheel) L K ] ®
NU-11791 Installer = Seal (RTQ) e
NU-11782 Installer — Seal (Flywheel) (BN AN BN o|e|e|e
NU-11793 Instalier — Seal (Flywheel) o|e
NU-11795 Handié - instalier Seal ® e o o o @0 e 00 L AR R RE AR B BN
NU-12020 Seal Steeve USE AS REQUIRED USE AS REQUIRED
NU-12021 Seal Sleeve USE AS REQUIRED USE AS REQUIRED
NU-12022 Seal Sleeve USE AS REQUIRED USE AS REQUIRED
NU-12126 Seal Sleeve USE AS REQUIRED USE AS REQUIRED
NU-12127 Seal Sleeve USE AS REQUIRED | | ~ USE AS REQUIRED
NU-12128 Seal Sieeye USE AS REQUIRED | | USE AS REQUIRED
| ' LT
MISCELLANEOQUS TOOLS
NU-10357 Flywneel Strap Wrench 14" A AR AR AR B BE AN BN R BN ] e|o|o|je|e oo oo
NU-11797 Offset Wrench 15" ol efle|le
NU-4823 Offset Wrench #¢” LN
NU-11767 Feeler Gauge-Crank (0d Pump) L
NU-10355 Timing Tool (Balance Gear) ejeie o ejeo|e|e
NU-11762 Scraper ® o o 0 |efe ejlele eje o |e|eje o o e|e
NU-4747 Drive Handle L] AL EE B BN BE BN BN J e | |o sjee L] *
NU-3226 Flywheel Pulier Kit ° eje|e o, 0 0 e 0 e ejofo|e|e e|jo|o|e|e
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ENGINE ANALYSIS KIT NO. 25 800 01

Digifai Tachometer

Digital Engine Analyzer

Thermocouples

Digital Voltmeter

Digita! Thermemeter

Slack Tube Manometer

Carrying Case

Figure 2-2/Engine Analysis Kit—No. 25 800 01.

The Kohler Engine Analysis Kits€ontains a
selection of instruments which will enable you to
measure critical items that'relate to/engine
performance. You will find many. uses for these
instruments—from basic crankcase vacuum
checks to sophisticated application tests.

The kit includes thefollowing:

Qty. Description Part No.
1 Digital“Veitmeter 25 800 02
1 Digital Tachometer 25 800 03
7] Digital Thermometer 24 800 04
1 Digital Engine Analyzer 25 800 05
1 Sfack Tube Manometer 25 800 06
1 8 Ft. Lead With Plug 25 800 07
3 14 mm Spark Plug

Thermocouple 25 800 08
2 Head Bolt Thermocoupie | 25 800 09
1 Qil Sump Thermocouple | 25800 10
1 1/4" x 1/8" Bushing 25 800 11
1 3/8" x 1/8” Bushing 25800 12
1 1/2" x 1/8"” Bushing 25800 13
1 3/4" x 1/8" Bushing 25800 14
1 Tube With Fittings 25800 15
1 Carrying Case 25800 16
3 Plain Thermocouple 25800 17

The voltmeter, tachometer, thermometer, and
engine analyzer feature state of the art electronic
circuitry and digital readouts. Guidelines for using
the instruments and testing are included.

Using the instruments in the kit you will be able to:

B Measure temperatures of -
® spark plug base gasket/cylinder head boit.
® oil sump.
¢ air into flywheel and carburetor.

® Measure engine speed (RPM).

B Measure crankcase vacuum and exhaust system
back pressure.

® Measure voltage.
® Measure charging system current.
B Measure electric starter current (Amp) draw.

The Engine Analysis kit can be ordered complete
as shown, or the instruments can be ordered
individually. Contact your Kohler Distributor for
price and availability.
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IGNITION SYSTEM TESTER

Magnum engines use a state of the art electronic
ignition module. A simple tester can be used to
determine if the ignition module is functioning
properly.

~
?
v

=

vwvwv
|1 B9 LY

T~

a3y

18 GA. Wire [[ /T"‘*
Remove Ground H
‘ Electrode !

Alligator Clip

IN

H4

Spark Plug

0.025" Gap

" LD. Fuel Line__—""

" Long

N\

Figure 2-3. Electronic Ignition System Tester.

For Twin Cylinder%
(Models M18, M20, MV1

Using The Tester

Follow the instructions given in the “Electrical
System And Components” section.

3. Obtain another large spring clip. Attach the
spring clip to the new spark plug. Connect the
alligator clip from the single cylinder tester to
the screw terminal end of the spring clip.

4. Install a 1-1/4" length of 1/2" 1.D. fuel line onto
the threads of the new spark plug.
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SECTION 3
PERIODIC MAINTENANCE

REQUIRED MAINTENANCE

These required maintenance procedures should be performed at the
frequency stated in the table:

Required Maintenance Frequency
Check QilLevel ........coounniit i ernninneneradd e Daily
Clean Grass SCreen ........vve i e e e it aeainens Daily*
Check/Replace Fuel Filter ........oo0 e eereienenrnennnens As Required
Change Qil and Filter............ {....\ Q. jrrree As Specified in “Oil
Change Interval" Table
Clean Foam Precieaner ..., e o oo i iennnnn. 25 Hours™
Clean Cooling Fins and External Surfaces ..................... 50 Hours™
Clean Paper Air Cleaner Element ../, .........ooiiiirveennann. 100 Hours*
Check Spark Plags . ... ... 0 00l e 100 Hours
Check Vaive-To-Tappet Clearance............cooviviennnnn-.. 500 Hours
Clean Cylinder Heads andi€Combustion Chambers............. 500 Hours"*
Service Starter Motor Drive ....................... Annualty or 500 Hours

*Perform these maintenance procedures more frequently when engine is
operated under extremely dusty and dirty conditions.

**250 Hours when leaded gasoline is used.

WARNING: Accidental Starts! CHECK OIL LEVEL
Before servicing the engine or
A equipment, always remove the spark The importance of checking and maintaining the
pilig leads to prevent the engine from proper oil level in crankcase cannot be
starting accidentally. Ground the leads overemphasized. Check oil BEFORE EACH USE
to prevent sparks that could cause as follows:
fires. 1. Make sure the engine is stopped, level, and is

cool so the oil has had time to drain into the
sump.

2. Clean the area around dipstick/oil fill tube
before removing to keep dirt, grass clippings,
etc., out of the engine.
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3. Remove the oil fill cap/dipstick and wipe oil off.
Reinsert the dipstick and push it all the way
down into tube. Remove the dipstick and check
the level.

The oil level should be up to, but not over, the
“F" mark on the dipstick. Refer to Figure 3-1.

TN

Operating
Range

l
L

Figure 3-1. Oil Level Operating Range.

4. Add the proper type of oil if the level is low.
Always check the level with dipstick before
adding more oil.

CAUTION: Never operate the engine with the oil
level below "L"” mark or over “F" mark
on dipstick.

Oil Sentry™

Some engines are equippédwith optional Oil
Sentry oil pressure monitor. Qil Sentry will either
stop the engine or activate a “lowyoil” warning

light, if the oil pressure gets low. Actual Oil Sentry
use will vary depending on the engine application.

CAUTION: Qil Sentry is not a substitute for
checking oil ievel BEFORE EACH
USE. Make sure the oil ievel is
maintained up to the “F" mark on
dipstick.

CHANGE OIL

For a new engine, change the oil after the first 5
hours of operation. Thereafter, change oil as
specified in the “Qil Change Intervals” table.

For an overhauled engine or those rebuilt with a
new Short Block, use straight 30-weight Service
Class SF or SG oil for the first 5 hours of operation.
Change the oil afterithis initial run=in period. There-
after, change’the oil as,specified in the “Oil Change
Intervals” Aable.

Drain the oil while the engine is still warm from
operation. The oilwill flow more freely and carry
awayymore impurities. Change oil as follows:

1. Remowe the oil drain plug and oit fill
cap/dipstick. Refer to Figure 3-2. Tilt the engine
slightly towards the drain hole to obtain better
drainage.

Drain Plug

Figure 3-2. Oil Filter And Oil Drain Plug Locations.

OIL CHANGE INTERVALS

Temperature Oil Type Engine Type interval
With Filter 50 Hours*
A
ABOVE SAE 30 Without Filter 25 Hours
32°F (0°C) o With Filter 25 Hours
Multiviscosity Without Filter 25 Hours
32°F (0°C) 4 Without Filter 25 Hours

*25 hours for continuous and/or heavy duty operation.
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2. Reinstall the drain plug. Make sure it is Precleaner

tightened securely.
If so equipped, wash and reoil the precleaner every

3. Fill with new oil of the proper type to the “F" 25 operating hours (more often under extremely

mark on the dipstick. Always check the level on dusty, dirty conditions).

dipstick before adding more oil. Make sure the

engine is level when filling and checking oil. 1. Remove the precieaner from paper slemant.

: Wash the precleaner in warm water with

CHANGE OIL FILTER detergent.
Change the oil filter every other oil change, in 2. Rinse the precleaner thoroughly until all traces
accordance with the “Oil Change Intervals” tabie. of detergent are eliminated/Squeeze out excess
Always use a genuine Kohler oil filter and change water (do not wring). Allow the precleaner to air
as follows: dry.
1. Drain the crankcase oil, then remove old filter. 3. Saturate the precleanenin cledn, fresh engine

il. e oute il
2. Before installing the replacement filter, apply a ol Squeeze gt agess

thin coating of oil on surface of the rubber seal. 4. Reinstall the pretleanér over the paper element.

3. Turn the filter clockwise until the rubber seal Paper Element
contacts the filter adapter, then tighten the filter

an additional 1/2 turn. Every 100 operating hours (more often under

extremely, dusty or dirty conditions) check the paper

4. Add an additional 1/2 pmt of oil for the filter element. Hep[ace the element as follows:
capacity.
1. Remove the precleaner (if so equipped),
5. Start the engine and check for and correct any element cover seal, element cover, and paper
oil leaks. element.
SERVICE AIR CLEANER 2. Replace a dirty, bent or damaged eiement with a

new genuine Kohler element. Handle new

These engines are equipped withs@high-density _
elements carefully; do not use if surfaces are

paper air cleaner element. Some specificationsare

also equipped with an oiledfeam precleaner which bent or damaged.

surrounds the paper element. Refer to Figure 3-3.

CAUTION: Do not wash the paper element or use
compressed air as this will damage
element.

Also refer to the "AipCleaner” sectionfor

illustrated disassemblyiand reassembly

procedures.

3. Reinstall the paper element, element cover, and
element cover seal.

o 4. Install the precleaner (cleaned and oiled) over
\\ : _ e paper element.

; : 5. Install the air cleaner cover and wing nut.
Precieanct A Aty D ™ Tighten the wing nut 1/2 to 1 full turn after it
g — contacts the cover—do not overtighten.

Inspect Air Cleaner Components

Whenever the air cleaner cover is removed, or the
element or precleaner are serviced, check the
following components:

* Air Cleaner Base - Make sure it seals tightly
against intake elbow, and is not bent or
Figure 3-3. Air Cleaner Components. damaged.

3.3



* Element Cover and Element Cover Seal - Make
sure element cover is not bent or damaged.
Make sure element cover seal is in place to
ensure the element is sealed tightly between the
element cover and air cleaner base.

¢ Breather Tube - Make sure it is sealed tightly in
air cleaner base and breather cover.

CAUTION: Damaged, worn, or loose air cleaner
components could allow unfiltered air
into the engine causing premature
wear and failure. Replace all damaged
or worn components.

CLEAN AIR INTAKE/COOLING AREAS

To ensure proper cooling, make sure the grass
screen, cooling fins, and other external surfaces of
engine are kept clean at all times. Refer to Figure
3-4.

Every 50 operating hours (more often under
extremely dusty, dirty conditions), remove the
blower housing and other cooling shrouds. Clean
the cooling fins and external surfaces as
necessary. Make sure the cooling shrouds are
reinstalled.

Refer to the “"Disassembly” and “Reassembly”
sections for cooling shroud removal and
installation procedures.

CAUTION: Operating the engine with aiblocked
grass screen, dirty or plugged eooling
fins, and/or cooling shrouds removed
will cause engine'damage due to
overheating.

CHECK SPARK PLUGS

Every 100 operating hours, remove the spark
plugs, check condition and reset gaps, or replace
with new plugs as necessary. Refer to Figure 3-5.

Wire Gauge

0.025” Gap

5|
T

Ground Electrode

Figure 3-5. Servicing Spark Plugs.

1. Before removing spark plugs, clean the area
around the base of plugs to keep dirt and debris
out of the engine.

Grass Scréen .
Blower Housing

Air Cleaner

Baffles And Shrouds

KEEP THESE AREAS CLEAN

‘Crankcase
Cooling Fins

Cylinder Head
Cooling Fins

(Bottom View Of Engine)

Figure 3-4. Air intake And Cooling Areas.
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2. Remove the plugs and check condition. Replace
the plugs if worn or if reuse is questionable.

Use Champion® Type RV15YC or equivalent
spark plugs.

CAUTION: Do not clean the spark plugsin a
machine using abrasive grit. Some grit
could remain in spark plugs and enter
the engine causing extensive wear and
damage.

3. Check gaps using a wire feeler gauge. Adjust
gaps to 0.025" by carefully bending the ground
electrode.

4. Reinstall the spark plugs into cylinder heads.
Torque plugs to 10/15 ft. Ib.

IGNITION SYSTEM SERVICE

Magnum engines are equipped with a dependable
electronic magneto ignition system. Other than
periodically checking/replacing the spark plugs,
no maintenance, timing, or adjustments are
required with this system.

CHECK FUEL FILTER
(Refer to Figure 3-6.)

From Fuel Tank

\

Fuel Filter P 4

To Fuel Pump

Figure 3-6. In-line Fuel Filter.

Someengines are equipped with an in-line fuel
filter. Visually inspect the filter periodically.
Replace whendirty with a genuine Kohler filter.

SERVICE STARTER MOTOR DRIVE

Every 500" operating hours, or annually (whichever
occurs first), clean and lubricate the drive spiines
of the Bendix-drive electric starter motor. Refer to
Figure 3-7.

*Perform more frequently when operating under dusty
and dirty conditions.

Splines

Drive Shaft
Drive Pinion

Stop Gear
Spacer

Dust Cover -
Spacer /_/-%')
Spring /_-C

Stop Nut
Dust Cover

Figure 3-7. Starter Drive Components.

1. Remove the startér from crankcase. {Refer to
the “Disassembly’ séction.)

2. Remove the dust cover, stop nut, stop gear
spacer, spring, dust cover spacer, and drive
pinion¢

3. Clean the drive shaft splines with solvent. Dry
splines thoroughly.

4. Apply a small amount of Kohier electric starter
drive lubricant (Part No. 52 357 01) to splines.

CAUTION: Kohler starter drive lubricant (Part No.
52 357 01) must be used on all Kohler
electric starter drives. The use of other
lubricants can cause the drive to stick
or bind.

5. Apply a small amount of Loctite® No. 271 to
stop nut threads. Assemble the drive parts in
reverse order of removal. Torque the stop nut to
160 in. Ib.

6. Reinstall the starter to crankcase.

CLEAN CYLINDER HEADS AND
COMBUSTION CHAMBERS

Every 500 operating hours (250 hours when leaded
gasoline is used), remove the cylinder heads and
clean the combustion chambers. Refer to Figure
3-8.

3.5



Wboden Or
Plastic Scraper|

Figure 3-8. Cieaning Cylinder Heads And
Combustion Chambers.

1. Remove the cylinder head baffles and cylinder
heads.

2. Clean away the combustion deposits using a
wooden or plastic scraper.

3. Reinstall the cylinder heads using new gaskets.
Torque the cylinder head fasteners to 15/20 ft.
ib. in the sequence specified in Figure 3-9.

Figure 3-9, Cylinder Head Fastener
Tightening Sequence.

CHECK VALVE-TO-TAPPET
CLEARANCE

Every 500 operating hours, remove the
breather/valve covers and check valve-to-tappet
clearance with a flat feeler gauge. Refer to Figure
3-10. The engine must be cold when checking this
clearance.

Is Observed -

Figure 3-10. Measuring Valve-To-Tappet Clearance.

Remove Air Cleaner,/Valve Covers,
Breather, AndSpark Plugs

1. Disassemble the /aif cleaner. Disconnect the
breathér tube from air cleaner base. Remove the
air cleaner base from/air intake elbow.

2/Remove the valve cover and breather
components from the #1 cylinder barrel.
Remove the valve cover from the #2 cylinder
barrel.

3. Remove the spark plugs.
Measure Valve-To-Tappet Clearance

IMPORTANT:

The piston must be at top dead center (TDC) of
the compression stroke to measure valve-to-tappet
clearance. By rotating the flywheel and observing
the valves and tappets for movement, it can be
determined if a cylinder is at TDC.

If, for example, the flywheel is rotated and
movement is noticed in the #2 side valve box—the
opposite cylinder (#1 side) will be at TDC and
vaive-to-tappet clearance can be measured.

Rotating the flywheel one complete revoiution
(360°) will then cause movement in the #1 side
valve box—the #2 side cylinder will be at TDC,
enabling measurement of valve-to-tappet
ctearance for that side.
Clearance Specifications —
Intake Exhaust
Before serial no.
1816500656
After serial no.
1816500646 but before
serial n0.1917809296 .003/.006 .011/.014
After serial no.
1917809286

.003/.006 .016/.019

.003/.006 .013/.016
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1. Rotate the flywheel and look into the valve
boxes. The valves and tappets will move in only
one of the boxes. Measure the valve-to-tappet
clearance for the cylinder in which no
movement was observed—use a flat feeler
gauge. Refer to Figure 3-10.

2. Rotate the flywheel 360° and measure the valve-
to-tappet clearance for the remaining cylinder.

3. If clearance is too small, remove the valves and
grind the valve stems until the correct clearance
is obtained. Make sure the valve stems are
ground perfectly flat and smooth.

If clearance is too large, replace the valves and
recheck clearance.

NOTE: Large clearances can also be reduced
by grinding the valves and/or valve seats. Refer
to the “Inspection And Repair/Reconditioning”
section for valve specifications.

Reinstall Spark Plugs, Breather, Valve
Covers, And Air Cleaner

1. Reinstallthe spark plugs and torque to 10/151t.1b

2. Reinstall valve cover to #2 cylinder barrel.
Reinstall breather components and breather
cover to the #1 cylinder barrel. Make sure the
breather is assembled correctly using new
gaskets.

3. Reinstall the air cleaner base tontake the air
intake elbow using new gasket.

4. Insert the ends of breather tube into holes in air

cleaner base and breather cover.

CAUTION: Make sure the breather tube seals

tightly in breather cover and in air
cleaner base to prevent unfiltered air
from entering the engine.

5. Reassemble the remaining air cleaner

components and tighten wing nut 1/2 to 1 full
turn after nut contacts cover! Do not
overtighten.

6. Reconnect the spark plug leads.

STORAGE

If the engine will be out ofiservice for approximately two
months_ofimore, use the following storage procedure:

1. €hange theoil and fitter when engine is still

warm from operation. Refer to “Change Oil.*
Run the engine for a few minutes to distribute
the clean _gil.

. The fuel systemn must be completely emptied, or

the gasoline must be treated with a stabilizer to
prevent deterioration. [f you choose to use a
stabilizer, follow the manufacturers recommen-
dations, and add the correct amount for the ca-
pacity of the fuel system. Fill the fuel tank with
clean, fresh gasoline. Run the engine for 2-3
minutes to get stabilized fuel into the
carburetor.

To empty the system, drain the fue! tank and
carburetor, or run the engine until the tank and
systerm are empty.

. Remove the spark plugs. Add one tablespoon

of engine oil into each spark plug hole. install
piugs, but do not connect plug leads. Crank the
engine two or three revolutions.

. Clean the exterior surfaces of engine. Spread a

light film of oil over any exposed metal surfaces
of engine to prevent rust.

5. Store the engine in a clean, dry place.

3.7



SECTION 4
TROUBLESHOOTING

TROUBLESHOOTING GUIDE

When troubles occur, be sure to check the simple
causes which, at first, may seem too obvious to be
considered. For example, a starting problem could
be caused by an empty fuel tank.

Some common causes of engine troubles are
listed below—use this as a guide to locate causing
factors.

Engine Cranks But Will Not Start

. Empty fuel tank.

. Fuel shutoff valve closed.

. Clogged fuel line.

. Spark plug leads disconnected.

. Keyswitch or kill switch in “off” position.
. Faulty spark plugs.

. Faulty ignition module.

. Dirt or water in fugl,system.

ngine Starts But Does Not Keep Running

. Restricted fue! tank vent.

. Dirt or water in fuel system.

. Faulty choke or throttiexcontrols/cables.
Loose wires or cannections which short kill
terminal of ignition module to ground.

. Carburetor improperly adjusted.

. Faulty cylinder head gaskets.

. Faulty fuelpump.

B WM =m 0O~ OO0 & wWwhy =

ngine Starts Hard

. Hydrostatic transmission is not in neutral/PTO
drive is engaged.

Loose wires or connections.

Dirt or water in fuel system.

Clogged or restricted fuel lines.

Faulty choke or throttle controls/cables.
. Faulty spark plugs.

. Carburetor improperly adjusted.

. Incorrect valve-to-tappet clearance.

. Low compression.

- m ~Nowm
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Engine Will Not/Crank

1.

~N DB W\

Hydrostatic transmission is not in neutral/PTO
drive is'engaged.

#Batteryssidischarged.

. Safety interlock switch is “engaged”.

. Loose,or faulty wires or connections.

. Faulty keyswitch or ignition switch.

. Faulty electric starter/starter solenoid.
. Seized internal engine components.

Engine Runs But Misses

i/
2.
3.

NOUAWN=SmM NOWGOA

Dirt or water in fuel system.

Spark plug ieads ioose.

Loose wires or connections which intermittently
short kill terminal of ignition module to ground.

. Carburetor improperly adjusted.

. Engine overheating.

. Incorrect valve-to-tappet clearance.
. Faulty ignition module.

ngine Will Not Idle

. ldie speed adjusting screw improperly set.
. Dirt or water in fuel system.

. ldle fuel adjusting screw improperly set.

Restricted fuel tank vent.

. Faulty spark plugs.
. Incorrect valve-to-tappet clearance.

Low compression.

Engine Overheats
1. Grass screen, cooling fins, or shrouding

2.
3.
4.
5.

clogged.

Excessive engine load.

Low crankcase oil level.

High crankcase oil level.
Carburetor improperly adjusted.

Engine Knocks

1.
2.

Low crankcase oil level.
Excessive engine load.
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Engine Loses Power

. Low crankcase oil level.

High crankcase oil level.

. Restricted air cleaner element.

. Dirt or water in fuel system.
Excessive engine load.

Engine overheating.

. Faulty spark piugs.

. Carburetor improperly adjusted.
. Low compression.

ngine Uses Excessive Amount of Oil

. Incorrect oil viscosity or type.

. Clogged or improperly assembled breather
system.

3. Worn or broken piston rings.

4. Worn cylinder bores.

5. Worn valve stems and/or valve guides.

EXTERNAL ENGINE INSPECTION

Before cleaning or disassembling the engine,
check its external appearance and condition. This
inspection can give clues to what might be found
inside the engine (and the cause) once it is
disassembied.

N=m ©PNOUDDWN -

0O Check for buildup of dirt and debris on the
crankcase, cooling fins, grass screen, and other
external surfaces. Dirt or debris in these areas
are causes of overheating.

0 Check for obvious fuel and oil leaks, and
damaged components. Excessive oil'leakage
can indicate a clogged or improperly assembled
breather, worn or damagedsseals and gaskets,
or loose or improperly torqued fasteners.

O Check the air cleaner cover, element cover, and
air cleaner base for damage or indications of
improper fit and seal. /Also check the seal on the
air cleaner cover wing nut. A missing or
damaged seals could allow dirt to enter the
engine,

0 Check the aircleanergélement. Look for holes,
tears, cracked or damaged sealing surfaces, or
other damage that coutd allow dirt to enter the
engine. Also note if the eiement is clogged or
restricted. These could indicate that the air
cleaner has been underserviced.

[0 Check the carburetor throat for dirt. Dirt in the
throat is further indication that the air cleaner is
not functioning properly.

O Check the oil level. Note if the oil level is within
the operating range on the dipstick, or if it's low
or overfilled.

O Check the condition of the oil. Drain the oil into
a container—it should flow freely. Check for
metal chips and other foreign particles.

NOTE: Itis good practice to drain oil at a
location away from the workbench. Be sure to
aliow ample time for complete drainage.

Sludge is a natural by-product of combustion; a
smalf accumulation is normal. Excessive sludge
formation could indicate that the oil hasinot
been changed as recommended, ap incorrect
type or weight of oil was used, overrich
carburetor settings, and weak ignition, to name
a few.

CLEANING THE ENGINE

After inspectingthe'external condition of the
engine, cleaw'it thoroughly before disassembling.
Also cleapfindividual components as the engine is
disassembled. Only clean parts can be accurately
inspected and gauged for wear or damage.

There,are many commercially available cleaners
that.quickly remove grease, oil, and grime from
engine parts.,When such a cleaner is used, follow
the manufacturer's instructions carefully. Make
sure alitraces of the cleaner are removed before
theyengine is reassembled and placed in operation,
Even small amounts of these cleaners quickly
break down the lubricating properties of engine oil.

BASIC ENGINE TESTS
Crankcase Vacuum

A partiat vacuum should be present in the
crankcase when the engine is operating at normal
temperatures. Pressure in the crankcase (usually
caused by a clogged or improperly assembled
breather) can cause oil to be forced out at oil
seals, gaskets, or other available spots.

Crankcase vacuum is best measured with a slack
tube manometer. The manometer included in the
Kohler Engine Analysis kit is recommended. Refer
to the “Special Tools” section for more
information.
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Crankcase Vacuum Test
To test crankcase vacuum with the manometer:

1. Insert the stopper/hose into the oil fill hole.
Leave the other vent of manometer open to
atmosphere. Make sure the shutoff clamp is
closed.

2. Start the engine and run at high speed (3200 to
3750 RPM).

3. Open the clamp and note the water level in the

tube. The level in the engine side should be 7 to
14 in. above the level in the open side. If there is
no vacuum (level in engine side is the same as
open side) or a positive pressure (level in open
side is higher than engine side) check for the
conditions below.

. Close the shutoff clamp before stopping the
engine.

NO CRANKCASE VACUUM/PRESSURE IN CRANKCASE

Possible Cause

Solution

1. Crankcase breather clogged or inoperative.

2. Seals and/or gaskets leaking. Loose or
improperly torqued fasteners.

3. Piston blowby or leaky valves.
(Confirm by testing compression.)

4. Restricted exhaust.

. Disassemble breather, cleap” parts

thoroughly, reassemble, and recheck pressure.

. Replace all worn or/damaged seals and

gaskets. Make\sure fasteners are tightened
securely. Use| appropriate torque valves
and ‘sequences when necessary.

. Recondition pistons, rings, cylinder bores,

valves, and valve guides.

.“Replace restricted muffler/exhaust system.

Compression Test
To test compression:

1. Remove the spark plugs. dnstall compression
tester in each spark plug hole:

2. Set the throttle and choke controls, to the wide
open position. Make sure air cleaner and
exhaust systemare not restricted.

3. Crank the engine using the starting motor. Take

several readings for both cylinders.

If the difference in pressure between cylinders
is 15% or greater, or pressure is less than 80
psig, check for the conditions below:

LOW COMPRESSION

Possible Cause

Solution

1¢ Blown cylinder head gaskets.

2. Warped or loose cylinder heads.

3. Excessive combustion chamber deposits.

4, Worn piston rings - blowby occurring.

5. Worn valves.

. Remove cylinder heads, inspect heads for

flatness (replace heads if necessary), replace
gaskets, reinstall heads, and recheck
compression. Locate and correct the cause
of initial failure.

. Remove cylinder heads, check for flatness

(repiace heads if necessary). Make sure
cylinder head fasteners are torqued in the
proper sequence to the proper value.

. Remove cylinder heads and ciean deposits

from combustion chamber.

. Recondition piston rings and cylinder bores.

. Recondition valves and valve seals.
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SECTION 5
AIR CLEANER

These engines are equipped with a high-density
paper air cleaner element. Some specifications are
also equipped with an oiled foam precleaner which
surrounds the paper element. Refer to Figure 5-1,
5-2, and 5-3.

Wing Nut
ing Nu Air Cleaner

& Cover

Element

O=<—<77 Cover Seal

Optional
Precleaner
j T~ Element

Base

\ Air Cleaner

Base

Gaskets T)’
AN

Intake Elbow .

L

Optional

Precleaner

7728 Air Cleaner

intake Elbo : Base
T

Figure 5-2. Air Cleaner Components.

Air Cleaner
Base

T ;
- i Breather

Hose

Figure 5-1. Air Cleaner Components—Exploded View.

Figure 5-3. Air Cleaner Components.
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DISASSEMBLY
1. Remove the wing nut and air cleaner cover.

2. Remove the element cover seal, element cover,
paper element, and precleaner (if so equipped).

3. Remove the breather hose, base screws, air
cleaner base, and gasket.

REASSEMBLY

1. Install the gasket, air cleaner base, base screws,
and breather hose.

CAUTION: Make sure the breather hose seals
tightly in the air cleaner base and
breather cover to prevent unfiltered
air from entering the engine.

2. Install the paper etement, precleaner (cleaned
and oiled), element cover, and element cover
seal.

3. Install the air cleaner cover and wing nut.
Tighten wing nut 1/2 to 1 full turn after nut
contacts cover—do not overtighten.

SERVICE
Precleaner

If so equipped, wash and reoil the precleaner every
25 operating hours (more often under extremely
dusty or dirty conditions).

1. Remove the precleaner from paper element.
Wash the precleaner in warm water with
detergent.

2. Rinse the precleaner thoroughly until all traces
of detergent are eliminated. Squeeze out excess
water (do not wring). Allow precleaner to air dry.

3. Saturate the precleaner in clean, fresh engine
oil. Squeéze out excess oil;

4. Reinstall the precleaner over the paper element.
Paper Element

Every 100 operating hours (more often under

extremely dusty or dirty conditions) check the paper

element. Replace the element as follows:

1. Remove the precleaner (if so equipped),
element cover seal, element cover, and paper
element.

. Replace a dirty, bent or damaged element with a

new genuine Kohler element. Handle new
elements carefully; do not use if surfaces are
bent or damaged.

CAUTION: Do not wash the paper element or

use compressed air as this will
damage the element.

. Reinstall the precleaner (cleaned and®iled)

over the paper element.

. Reinstall the paper element, element'cover,/and

element cover seal. Make sure the element is
sealed tightly against the element,cover and air
cleaner base.

. Install the aircléaner cover and wing nut.

Tighten wing nut 1/2 to 1fullturn after nut
contactcover—do not overtighten.

Inspect Air Cleaner Components

Whenever the air cleaner cover is removed, or
servicing the element or precleaner, check the
followingi.components:

* Air Cleaner Base - Make sure it seals tightly

against intake elbow, and is not bent or
damaged.

® Element Cover and Element Cover Seals - Make

sure element cover is not bent or damaged.
Make sure element cover seals are in place to
ensure element is sealed tightly between
element cover and air cleaner base.

* Breather Tube - Make sure it is sealed tightly in

air cleaner base and breather cover.

CAUTION: Damaged, worn, or loose air cleaner

components could allow unfiltered air
into the engine causing premature
wear and failure. Replace all damaged
or worn components.
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SECTION 6
FUEL SYSTEM AND GOVERNOR

FUEL SYSTEM

The typical fuel system and related components
include the fuel tank with vented cap, in-line fuel
filter, fuel pump, carburetor, and interconnecting
fuel fine. Refer to Figure 6-1.

Operation

The fuel from the tank is moved through the in-line
filter and fuel lines by the fuel pump. Fuel then
enters the carburetor float bowl and is moved into
the carburetor body where it is mixed with airgThis
fuel-air mixture is then burned in the engine
combustion chambers.

Troubleshooting

Use the following procedure to check if fuel is
reaching the combustion chamber.

WARNING: Explosive Fuel!

A Gasoline is extremely flammable and

its vapors can explode if ignited.

Before troubleshooting the fuel
system, make sure there are no
sources of heat, flames, or sparks
nearby as these can ignite gasoline
vapors. Disconnect and ground the
spark plug leads to eliminate the
possibility of sparks from the ignition
system.

Carburetor Fuel
Pump

Fuel Line |

Intake Manifold
(To Combustion Chambers)

In-line
Fuel Filter

Fuel Line

Fuel Pickup Tube
With Screen

Vented Fuel

Fuel Line Tank Cap

Fuel Tank
(Equipment or
Remote Mounted)

Figure 6-1. Typical Fuel System.
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Test

Conclusion

1. Check for the following:
A. Make sure the fuel tank contains fuel,
B. Make sure the vent in fuel tank cap is open.

C. Make sure the fuel shutoff valve is open.

2. Check for fuel in the combustion chamber.

A. Disconnect the spark plug leads.

B. Close the choke on carburetor.

C. Crank the engine several times.

D. Remove the spark plugs and check for fuel at tips.

2. if there is fuel at tips of spark piugs, fuel is reaching
the combustion chambers.

If there is no fuel at tips of spark plugs, gheck for fuel
flow from the fuel tank. (Test 3}

3. Check for fuel flow from the fuei tank to
fuel pump.

A. Remove the fuel line from inlet fitting of
fuel pump.

B. Hold the line below the bottom of tank. Open the
shutoff valve (if so equipped) and observe flow.

3. i fuel does flow from line/check for faulty fuel pump.
(Test 4).

If fuel does/not flow fram line, check for clogged fuel
tank vent, clogged/fuel tank vent, shutoff valve,
screen, and fuel lines.

4. Check operation of fuel pump.

A. Remove the fuel line from inlet fitting of
carburetor.

B. Crank the engine several times and
observe flow.

4. If fuel does not flow from line, check for clogged fuel
line. Ifline is unobstructed, fuel pump is faulty and
must be replaced.

If fuehdoes flow from fuel line, the carburetor is
probably faulty. Refer to the “Fixed Jet Carburetor”
portion of this section.

FUEL FILTER

Some engines are equipped with an in-line fuel
filter. Visually inspect the filter periodically.
Replace when dirty with agenuine Kohler filter,
Refer to Figure 6-2.

Fuel
Fitter

From FuelTank
. e

Yo Fuel Pump —

Figure 6-2. In-line Fuel Filter.

FUEL PUMP

Most Magnum engines are equipped with a
mechanically operated fuel pump. On applications
using a gravity feed fuel system, the fuel pump is
not used and the pump mounting pad on the
crankcase is covered.

The fuel pump body is constructed of a nylon
material. The nylon body insulates the fuel from
the hot engine crankcase and prevents fuel from
vaporizing inside the pump.

Operation

The mechanical fuel pump is operated by a lever
which rides on the engine camshaft. The lever
transmits a pumping action to the diaphragm
inside the pump body. This pumping action draws
fuel in through the inlet check valve on the
downward stroke of diaphragm. On the upward
stroke of the diaphragm, the fuel is forced out
through the outlet check valve. Refer to Figure 6-3.
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Installation
{Refer to Figure 6-4.)

Outlet Camshaft

Check
Valve

Gasket

Fuel Pump

Lever >
P 4 Fuel Pump
&~ Mounting Flange
Diaphragm Check Vaive ﬁ o Truss Head
Nylock Screws
Figure 6-3. Mechanical Fuel Pump, Figure 6-4. Installing Fuel Pump.

Removal 1, Fittings - Apply a small amount of Permatex®

. ] . Aviation Perm-A-Gasket (or equivalent)
1. Disconnect the fuel lines from the inlet and gasoline resistant thread sealant to fittings. Turn

outlet fittings of pump. the fittings into pump 6 full turns; continue

turning fittings in the same direction until the

2. Remove the truss head nylocksScrews, fuel . S
y desired position is reached.

pump, and gasket.
2. Install new gasket, fuel pump, and truss head

3. If necessary, remove the fittings/from pump nylock screws

body.
Repair CAUTION: Make sure the fuel pump lever is
positioned above the camshaft.
Nylon-bodied fuel pumps are not serviceable and Damage to the fuel pump, and
must be replaced when faulty. Replacement subsequent severe engine damage
pumps are available in kits which include the could result if the lever is positioned
pump, mounting gasket, and plain washers. below the camshaft.

Torque screws to 40/45 in. Ib.

3. Connect fuel lines to inlet and outlet fittings.

6.3



FIXED JET CARBURETOR

Magnum MV engines are equipped with both fixed
and adjustable main jet side draft carburetors. These
carburetors are built to Kohler Co. specifications by
Walbro Corp.

This sub-section covers the adjustment, dis-assembly,
cleaning, inspection, repair and re-assembly of
Walbro built side-draft carburetors.

Idle Speed
Adjusting Screw

Idle Fuel
Adjusting Needle

Figure 6-5: Fixed'Main Jet Carburetor.

WARNING: Explosive Fuel!

A Gasoline may be present in the car-
buretor and fuel system. Gasoline is
extremely flammable and its vapors
can explode if ignited. Keep sparks,
open flame, and other sources of
ignition away from the area to prevent
the possibility of fires or explosions.

WARNING: Prevent Eye Injury!
Suitable eye protection (safety
A glasses, goggles, or face shield)
should be worn for any procedure
involving the use of compressed air,
punches, hammers, chisels, driils, or
grinding tools.
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*NOTE: These will be on either the top (throttle
lever) side of mounting flange as shown, or on
the bottom (fuel bowl) side of mounting flange.

Series Designation® pate Code* / Kohler Part No.”

Throttle Lever/

Idle Fuel Adjusting Shaft Assembly

Needle And Spring

Welch Plugs

Choke Lever/ f——— ' Choke Plate
Shaft Assembly ' '

Idle Speed Adjusting

Choke Detent Screw And Spring Fuel Bowl

Ball And Spring

Fuel Bowl Retaining

Screw And Gasket
Mounting Flange

Fuel Bowl _ Float Pin

Gasket
Float -7
Idie Fuel /
Outlet Port /
/
Fixed Main /
Fuel Jet /
“Off-ldle” Throttle Plate Float Drop
Port Float Level Limiting Tab
Adjusting Tab (Non-Adjustable)
Bowl Vent E
Idie Air
Bleed . . 3 Float Hinge
Bowl Vent
I:ioz;:eed il ) Air Cleaner :
l' e o e . -y A }
Mounting Surface Idle Fuel Fuel Inlet
Needle

Inlet

Figure 6-6. Major Components And Service Locations — Typical Fixed Jet Carburetor.
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Troubleshooting

If engine troubles are experienced that appear to
be fuel system related, check the following areas
before adjusting or disassembling the carburetor.

e Make sure the fuel tank is filled with clean, fresh
gasoline.

* Make sure the fuel tank cap vent is not blocked
and that it is operating properly.

* Make sure fuel is reaching the carburetor. This
includes checking the fuel shut-off valve, fuel
tank filter screen, in-line fuel filter, fuel lines, and
fuel pump for restrictions or faulty components
as necessary.

* Make sure the carburetor is securely fastened to
the engine using gaskets in good condition.

* Make sure the air cleaner element is clean and
all air cleaner components are fastened securely.

® Make sure the ignition system, governor system,
exhaust system, and throttie and choke controls
are operating properly,

If, after checking the items listed above, starting
problems or other conditions similar to/thoselisted
in the following table exist, it may be necessaryto
adjust or service the carburetor.

Condition Possible Cause/Probable Remedy
1. Engine starts hard, or 1. Idie fue! mixture or idle speeddare improperly adjusted. Adjust the
runs roughly or stalls idle speed screw, then adjust idle fuel needie;
at idle speed.

. Engine runs rich. 2a. Choke partially closed during operation. Check the choke lever and linkage
{Indicated by black, to ensure choke is opening, after warm-up.
sooty exhaust smoke, b. idle fuel mixture is improperly adjusted. Adjust idle fuel needle.
misfiring, loss of speed and
power, governor c. Floatievel set too high. With fuel'bowl removed and carburetor inverted, set
hunting, or excessive exposed surface/ 1 float paraliel with the bowl gasket surface of car-
throttle opening.) buretor body.

d. Dirt'under fuel inletneedle. Remove needle. Clean needle and seat and blow
with compressed air.

e. Bowlvent orairbleeds plugged. Remove fuel bowl, idle fuel adjusting needie,
and welch plugs. Clean vent, ports, and air bleeds. Blow out all passages with
compressed air.

f. Fuel bowl gasket leaks. Remove fuel bow! and replace gasket.

g. Leaky, cracked, or damaged float. Submerge float to check for leaks.

. Engine runs lean. 3a” Idle fuel mixture is improperly adjusted. Adjust idle fuel needle.
(Indicated by misfiring, b. Float level set too low. With fuel bow! removed and carburetor inverted, set
loss ofgfpeed and exposed surface of float parallel with the bow| gasket surface of car-
powes, G "°" buretor body.
hunting, or excessive
throttle opening.) c. ldte holes plugged; dirt in fuel delivery channels. Remove fuel bowl, idle fuel

adjusting needle, main fuel jet, and welch plugs. Clean all passages and blow
out with compressed air.

. Fuel leaks trom 4a. Fioat level set too high. See Remedy 2c.
carburetor. . .

b. Dirt under fuel iniet needle. See Remedy 2d.

c. Bowl vent plugged. Remove fuel bowl and clean bowl vent. Blow out with
compressed air.

d. Float is cracked or damaged. Replace float.

e. Bowl retaining screw gasket damaged. Replace gasket.

f. Bowl retaining screw is not tightened. Torque screw to specifications.




Adjustment

In general, turning the adjusting needles in
(clockwise) decreases the supply of fuel to the
carburetor. This gives a leaner fuel/air mixture.
Turning the adjusting needles out (counterclockwise)
increases the supply of fuel to the carburetor. This
gives a richer fuel/air mixture. Setting the needles
midway between the lean and rich positions will
usually give the best results.

Adjust the carburetor as follows:

1. With the engine stopped, turn the idie fuel
adjusting needle in (clockwise} until it bottoms
lightty.

NOTE: The tip of the idle fuel and main fuel
adjusting needies are tapered to critical

dimensions, Damage to the needles and the seats

in carburetor body will result if the needles are
forced.

2. Preliminary settings: Turn the adjusting needles
out (counterclockwise) from lightly bottomed. On
the MV16/18 turn the idle needie 1-1/4 turns—the

main needle 1-1/4 turns. On the MV20 turn the idle

1-1/4 turns, turn the main 1 turn.

3. Start the engine and run at half throttle for five.to

ten minutes to warm up. The engine must be warm

before making final settings (Steps 4, 5, 6, ard 7).
4. Main Fuel Needle Setting: Fhis adjustment is

required only for adjustable main jet carburelors. If
the carburetor is a fixed main jettype, goto step 5.

Place the throttle into the “fast” position’ If
possible, place the engine under load.

Turn the main fuel adjusting needle out
(counterclockwise) from the preliminary setting
until the engine speed decreases (rich). Note the
position of the needle.

Now turn the adjusting needle in (clockwise). The
engine speed may increase, then it will decrease
as the needle is turned in (lean). Note the position
of the needle.

Set the adjusting needle midway between the rich
and lean settings. See Figure 6-8.

. Idle Speed Setting: Place the throttle control into

the “idle” or “slow” position. Set the idle speed to
1200 rpm* (= 75 rpm) by turning the idle speed
adjusting screw in or out. Check the 'speed using a
tachometer.

*NOTE: The actual idle speed depends on the
application. Refer.to the ‘equipment manufacturer’s
instructions for/specific idle speed settings. The
recommended idl¢ speed for Basic Engines is
1200 rpm. To ensure best results when setting the
idle fuel ne€dle, the'idle speed must not exceed
1500 rpm.

. Idle Fuel Needle Setting: Place the throttle into

the “idle" or “slow" position.

Turn the idle fuel adjusting needle out
(counterclockwise) from the preliminary setting
until the engine speed decreases (rich). Note the
position of the needle.

Now turn the adjusting needle in (clockwise). The
engine speed may increase, then it will decrease
as the needle is turned in (lean). Note the position
of the needle.

Set the adjusting needle midway between the rich
and lean settings. See Figure 6-8.

. Recheck the idle speed using a tachometer.

Readjust the speed as necessary.

Idle Speed

Main Fuel
Adjusting Needle

Idle Fuel
- A:Ij/usting Needle

Adjusting Screw

Lean

Adjust
To Midpoint

z\.

Figure 6-7. Fixed Main Jet Carburetor,

Figure 6-8. Optimum Idle Fuel Setting.
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Disassembly
Refer To Figures 6-6 and 6-9.

Shaft Assembly

Throttle Shaft
Dust Seal

Choke Detent
Ball And Spring

Choke Ptate — Q

Choke Plate
Retaining Screws

Float Pin ~ /

Float

Throttle Lever/ /

-6

Throttle Plate

Throttle Plate
Retaining Screws

)
S\ &
O
o&\
. \ldie Fuel Adjusting

| Needle And Spring

~_ Idle Speed Adjusting
Screw And Spring

Main Fuel Adjusting
Needle and Spring

Fuel Inlet =~ Fixed.Main
Needle Fuel Jet Choke Lever/
Shaft Assembly
/ Fuel Bowl
Gasket

~+————— Fuel Bowl

@:? Fuel Bow! Retaining
é Screw And Gasket

Figure 6-9. Fixed Main Jet Carburetor - Exploded View

1. Remove thé bowl retaining screw, retaining
screw gasket, and fuel\bowl.

2. Remove the howl gasket, float pin, float, and
fuel inlet needle.

CAUTION: To prevent damage to the
carburetor, do not attempt to
remove the fuel inlet seat as it is not
serviceable. Replace the carburetor
if the fuel inlet seat is damaged.

3. Remove the idle fuel adjusting needle and
spring. Remove the idle speed adjusting screw and
spring.

4. Remove the main fuel jet (FIXED JET) or main fuel

adjusting screw and spring (ADJUSTABLE).

5. In order to clean the “off-idle” ports and the
bowl vent channel thoroughly, the welch plugs
covering these areas must be removed. Use tool
No. KO1018 and the following procedure to
remove the welch plugs. Refer to Figure 6-10.
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Tool #K01018

Pry Out Plug
Do Not Allow

Tip To Strike
Carburetor Body

Pierce Plug

le—"" With Tip

qlfﬁ\i\'helch Plug

Figure 6-10. Removing Welch Plugs.

A. Pierce the welch plug with the tip of the tool.

CAUTION: To prevent damage to the carbu-
retor, do not allow the tool to
strike the carburetor body.

B. Pry out the welch plug using the tool.

Throttle And Choke Shaft Removal

Further disassembly to remove the throttle shaft
and choke shaft is recommended only if these
parts are to be cleaned or replaced.

Throttle Shaft Removal

1. Because the edges of throttle piate are beveled,
mark the throttle plate and earburetor body with
a marking pen to ensure correct reassembly
(refer to Figure 6-11). Aiso take note of the
throttle plate position in bore, and the position
of the throttledlever.

Throttle Plate

Marking Pen

e gy ,“‘.
Carburetor Body .

Figure 6-11, Marking Throttle Plate And Carburetor Body.

2. Carefully and slowly remove the screws
securing the throttle plate to throttle shaft.
Remove the throttle plate.

3. File off any burrs which may have been left on
the throttle shaft when the screws were
removed. Do this before removing the throttle
shaft from carburetor body.

4. Remove the throttle lever/shaft assembly with
foam dust seal from carburetonbody.

Choke Shait Removal

1. Because the edges 0of choke plate are beveled,
mark the choke plate and carburetor body with
a marking pep/to ensure cofrect reassembly
(refer to Figure 6-12), Also take note of the
choke plate position in bore, and the position of
the choke lever.

Choke Plate

: 'émr'etura y B=

Figure 6-12. Marking Choke Plate And Carburetor Body.

2. Carefully and siowly remove the screws
securing the choke plate to choke shaft.
Remove the choke plate.

3. File off any burrs which may have been feft on
the choke shaft when the screws were removed.
Do this before removing the choke shaft from
carburetor body.

4. Rotate the choke shaft untii the cutout portion
of shaft is facing the air cleaner mounting
surface (refer to Figure 6-13). Place the
carburetor body on work bench with choke side
down. Remove the choke lever/shaft assembly
from carburetor body; the detent ball and spring
will drop out.

6.9




Air Cleaner
Mounting Surface
“y

Choke Lever/
Shaftt Assembly

Figure 6-13. Removing Choke Lever/Shaft.

Cleaning

WARNING: Flammable Solvents!

A Carburetor cleaners and solvents are
extremely flammable. Keep sparks,
flames, and other sources of ignition
away from the area. Follow the cleaner
manufacturer's warnings and instruc-
tions on its proper and safe use. Never
use gasoline as a cleaning agent.

All parts should be carefully cleaned using a car-
buretor cleaner (such as acetone). Be sure all gum
deposits are removed from the following areas:

* Carburetor body and bore; especially’the areas
where the throttle plate, choke plate, and shafts
are seated.

® |dle fuel and “off-idle” ports)in carburetor bore;
main jet, bowl vent, and. fuelinlet seat.

NOTE: These areas can becleaned using a
piece of fine wire in"addition to cleaners. Be
careful not to enlargethe ports, or/break the
cleaning wire within portsy Blow out all passages
with compressed air.

® Float and float hinge.
* Fuel Bowl.

* Throttle plate, choke plate, throttle shaft, and
choke shaft.

CAUTION: Do not submerge the carburetor in
cleaner or solvents when fiber,
rubber, or foam seals or gaskets, or
the fuel inlet needle are installed.

The cleaner may damage these parts.

Inspection

Carefully inspect all components and repiace
those that are worn or damaged.

® |nspect the carburetor body for cracks, holes,
and other wear or damage.

® Inspect the float for cracks or holes. Check the
float hinge for wear, and missing or damaged
float tabs.

® Inspect the fuel inlet needle for wearor grooves:

® Inspect the tip of the idle fuel adjusting needle
for wear or grooves.

® Inspect the throttle andchoke,shaft and plate
assemblies for wear or'excessive/play.

Repair

Always use new, gaskets when servicing and
reinstalling carburetors./Repair kits are available
which include new gaskets and other components.
Thesekits are described below.

Components such as the throttie and choke shaft
assemblies, throttie plate, choke piate, idle fuel
needle, main jet, and others, are available
Separately.

Always refer to Parts Manual for the engine being
serviced to ensure the correct carburetor repair
kits and replacement parts are ordered.

Carburetor Repair Kit No. 25 757 08
(For WHG-Series Carbs.) Contains:

Qty. Description

2" Carburetor Mounting Gasket
3 Air Cleaner Base Gasket

1 Bowl Gasket

1 Bowl Retaining Screw Gasket
1 Welch Plug, 3/8” Dia.

1 Welch Plug, 5/16" Dia.

1 Fuel Inlet Needle

*Styles are different.

Float Assembly Kit No. 25 757 09
(For WHG-Series Carbs.) Contains:

Qty. Description
1 Float Assembly
1 Float Pin

6.10



Reassembly
{Refer to Figures 6-6 and 6-9.)
Throttle Shaft Installation

1. Install the foam dust seal on throttle shaft. Insert
the throttle lever/shaft assembly into carburetor
body with the cutout portion of shaft facing the
carburetor mounting flange.

2. Install the throttle plate to throttle shaft. Make
sure the plate is positioned properly in bore as
marked and noted during disassembly (the
numbers stamped on plate should face the
carburetor mounting flange). Apply Loctite®
#609 to threads of 2 plate retaining screws.
Install screws so they are slightly loose.

3. Apply finger pressure to the throttle lever/shaft
to keep it firmly seated against pivot in
carburetor body. Rotate the throttle shaft until
the throttle plate fully closes the bore around its
entire perimeter; then tighten screws. Refer to
Figure 6-14.

Apply Pressure When

Tlgh19nl“g Screws Throttle Lever/

AN Shaft Assembly
: A Sttt e i

Figure 6-14: Installing Throttie Lever/Shaft,

4. Qperate the throttledever; check for binding
between the throttle plate and carburetor bore.
Loosen screws'and adjust throttle plate as
necessary; then torque screws to 8/12 in. Ib.

Choke Shaft Installation

1. Install the detent spring and ball into the
carburetor body.

CAUTION: If the detent ball does not drop
through the tapped air cleaner base
screw hole by its own weight, do not
force it. Forcing the ball could
permanently lodge it in the hole.

Install the ball through the choke
shaft bore instead.

2. Compress the detent ball and spring. Insert the
choke lever/shaft assembly into carburetor body
with the cutout portion of shaft facing the air
cleaner mounting surface (refer to Figure 6-15).
Make sure the choke lever is on the correct side
of carburetor body.

Cutout Portion Compress Ball

Of Choke Shaft

Figure 6-15. Installing Choke Lever/Shatt

3. install the choke plate to choke shaft. Make sure
the plate is positioned properly in bore as
marked and noted during disassembly. (The
numbers stamped on plate should face the air
cleaner mounting surface and be upright.)
Apply Loctite® #609 to threads of 2 plate
retaining screws. Install the screws so they are
slightiy loose.

4. Operate the choke lever; check for binding
between the choke plate and carburetor bore.
Adjust plate as necessary; then torque screws to
8/12in. Ib.

Carburetor Reassembly

1. If the welch plugs have been removed for
cleaning, new welch plugs must be installed.
Use tool No. KO1017 and the following
procedure to install the welch plugs.

A. Position the carburetor body securely with
the welch plug cavities to the top.

B. Place a new welch plug into the cavity with
the raised portion up. Use the end of the tool
that is about the same size as plug and
flatten the plug. Do not force the plug below
the top surface. Refer to Figure 6-16.
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Tool #K01017
N

RN

/—ﬁ‘/ New Welch Plug

Carburetor Body

Figure 6-16. Installing Welch Plugs.

C. After welch plugs are installed, seal the
exposed surface with glyptal (or an
equivalent sealant). Allow the sealant to dry.

NOTE: If a commercial sealant is not
available, fingernail polish can be used.

2. Install the main fuel jet and torque to 12/16 in. Ib.

3. Install fuel inlet needle into inlet seat. Install
float and slide float pin through float hinge and
float hinge towers on carburetor body.

4. Set Float Level: Invert the carburetor so thefloat
tab rests on the fuel inlet needle. The exposed
surface of float shouid be parallel with,the bowi
gasket surface of the carburetor body (exposed,
free end of float .690"/.720" from bowl gasket
surface). Refer to Figure 13.

Bend the float tab with a small screw driver to
adjust.

Bend Tab
To Adjust

i
; b
v

—_—

Parallel Parallel
t mm—— t
N\ Bowl Gasket
“~ Surface

-
tnverted Carbureto@
S TR .

Figure 6-17. Setling Float Level.

5. Install a new bowl gasket and the fuel bowl. Make
sure the bowl gasket and bowl are centered and
positioned properly to ensure a good seal.

6. Install a new bowl retaining screw gasket and the
bowl retaining screw. Torque screw to 45/55 in. Ib.

7. Install the idle speed adjusting screw and spring.

8. Install the idle fuel adjusting needle and spring.
Turn the adjusting needle in (clockwise)until it
bottoms lightly.

8. Turn the idle fuel needle out (counterclockwise)
from lightly bottomed accordingito the instructions
in the “Adjustment” portion of this section:

10. Install the main fuel adjusting needle and spring.
Turn the adjustingyneedie in (clockwise) until it
bottoms lightly.

11. Turn thé main fuél needle out (counterclockwise)
from lightly bottomed according to the instructions
in the "Adjustment” portion of this section.

High Altitude Operation

When operating the engine at high altitudes, the
main fuel mixture tends to get overrich. An
oyerrich mixture can cause conditions such as
black, sooty exhaust smoke, misfiring, loss of
speed and power, poor fuel economy, and poor or
slow governor response.

To compensate for the effects of high altitude, a
special high altitude main fuel jet is available. For
MV16 and MV 18 engines, it should be installed
when operating at altitudes of 6,000 fi. and above.
The high altitude jet is sold in kit No. 52 755 74
which includes the jet and necessary gaskets.

High Altitude Jet Installation

1. Remove the fuel bowl retaining screw, retaining
screw gasket, fuel bowl, and bowl gasket.

NOTE: If necessary, remove the air cleaner and
carburetor from engine to make fuel bowl
removal easier.

2. Remove the float pin, float, and fuel inlet needle.
3. Remove the existing main fuel jet.

4. Install the new high altitude main fuel jet and
torque to 12/16 in. Ib.

5. Reinstall the fuel inlet needle, float, and float
pin.
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6. Install the new bowl gasket from kit and the fuel
bowl. Make sure the bowl gasket and bowl are
centered and positioned properly 10 ensure a
good seal.

7. Install the new bowl retaining screw gasket from
kit and the bowl! retaining screw. Torque screw
to 45/55 in. Ib.

8. Reinstall the carburetor and air cleaner to
engine as necessary using the new gaskets from
kit.

GOVERNOR

Magnum engines are equipped with a centrifugal
flyweight mechanical governor. It is designed to
hold the engine speed constant under changing
load conditions. The governor gear/flyweight
mechanism is mounted within the crankcase and is
driven off the gear on the camshaft. Refer to
Figure 6-18.

Throttle Torsion

Linkage ———___ _ 5

High Speed
Adjusting Screw

Governor
Linkage
Tab
Regulating
Speed

Control
Lever

%
3

Governor
Spring

~_Governor

Arm

Governor Gear
Assembly

Cross
Shatt

Figure 6-18. Centrifugal Flyweight Mechanical Governor.

Operation

Centrifugal force acting on the rotating governor
gear assembly causes the flyweights to move
outward as speed increases and inward as speed
decreases. As the flyweights move outward they
force the regulating pin of the assembly to move
outward. The regulating pin contacts the tab on
the cross shaft, causing the shaft to rotate with
changing speed. One end of the cross shaft
protrudes through the side of the crankcase.

Through external linkage attached to the cross
shaft, the rotating action is transmitted to the
throttle plate of carburetor.

When the engine is at rest and the throttle is in the
“fast” position, the tension of the governor spring
holds the throttle valve open. When the engine is
operating (governor gear assembly is rotating), the
force applied by the regulating pin against the
cross shaft tends to close the throttle valve. The
governor spring tension and the force applied by
the regulating pin are in “equilibrium’during
operation, holding the engine speed constant.

When a load is applied and the engine speed (and
governor speed) decreases, the governor spring
tension moves the governorjarm to open the
throttie piate wider/ This admits more fuel and
restofes engine speed./(This action takes place
vefy rapidly.’so a reduction in speed is hardly
noticed.)'As the speed reaches the governed
setting, the governor spring tension and the force
applied by thé regulating pin wili again be in
equilibrium. This maintains engine speed at a
relatively constant level.

Governed speed is variable as determined by a
throttie control lever.

Adjustment

WARNING: Overspeed Is Hazardous!

A The maximum allowable speed for
these engines is 3750 RPM, no load.
Never tamper with the governor
settings to increase the maximum
speed. Severe personal injury and
damage to the engine or equipment
can result if operated at speeds above
maximum.

INITIAL ADJUSTMENT

Make this initial adjustment whenever the governor
arm is loosened or removed from the cross shaft.
To ensure proper setting, make sure the governor
linkage is connected to governor arm and the
throttle lever on intake manifold. Make sure the
throttle linkage is connected to the throttie lever
on intake manifold and the throttle lever on
carburetor. Refer to Figures 6-18 and 6-19.
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- Governor

ot

Figure 6-19. Initial Governor Adjustment.

1. Pull the governor arm down and away from the
carburetor as far as it will go. Refer to Figure
6-19.

2. Grasp the end of cross shaft with pliers and turn
clockwise as far as it will go.

3. Tighten the hex nut on governor arm to 15in. Ib.
torque.

HIGH SPEED ADJUSTMENT

The maximum aliowable speed is 3750 RPM, no
load. The actual high speed setting depends on
the application. Refer to the equipment
manufacturer’s instructions for specific high speed
settings. Check the operating speed with a
tachometer; do not exceed the maximum.

To adjust the high speed stop:

1. Loosen the lock nut on the high speed screws.
Refer to Figure 6-20.

2. Turn the adjusting screw in or out until the
desired speed is reached. Tighten the lock nut
securely.

3. Recheck the speed the tachometer; readjust if
necessary.

SENSITIVITY ADJUSTMENT

Governor sensitivity is adjusted by repositioning
the governor spring in the holes in governor arm. If
set too sensitive, speed surging will occur with a
change in load. If a big drop in speed occurs when
normal load is applied, the governor should be’'set
for greater sensitivity.

The standard spring positiomis in the third hole
from cross shaft in governor arm, and in the
second hole frompivot in‘speed control lever. The
positions cansvary, depending.on the engine
application{ Therefore, make a note of (or mark)
the spring positions before removing it from the
governor arm andyspeed control lever. Refer to
Figure 6-21. '

Governor
Spring

P g 3 )
To Decrease

e

;’o Decrease 8 i Speed Control}
Speed PO Lever .

To increase o
i Speed

7 T "" %

N\ High Speed

B Adjusting Screw
=

;l ks 2! it 4 'k iz
Intake § : ‘ ! ..o 3
Manifold ‘ O i

Figure 6-20. High Speed Adjustment.

Figure 6-21. Governor Sensitivity Adjustment.

To increase sensitivity, increase the governor
spring tension by moving the spring in governor
arm towards the cross shaft.

To decrease sensitivity, and allow broader control,
decrease spring tension by moving the spring in
governor arm away from the cross shaft.
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SECTION 7
LUBRICATION SYSTEM

OPERATION

Magnum vertical shaft engines use a full-
pressure lubrication system that delivers oil to
the crankshaft, camshaft, and connecting rod
journal surfaces. Under normal engine operat-
ing conditions, the oil pressure can be as high
as 50 psi. A high-efficiency gerotor oil pump

maintains high oil"fiow, and gil"pressure, even
at low speeds and high operating tempera-
turess” A pressure/relief valve, located in the
engine crankcase behind the oil pan, limits the
maxirum’ oil pressure in the system. No ad-
justments to the relief valve are possible.
Refer to Figure 7-1.

Camshaft
Bearing Surfaces

s

Full-Fiow
Oil Filter )
B - 1 Crankshaft
Bearings
Pressure Qil Pump
Relief
Valve

Bottom View Of Engine

Connecting Rod
Journal Surfaces

Camshaft
(o W N i SN oy S
NEF
Oil Pan
Qil Level Oil Pump
-
Crankshaft Oil Pickup

Figure 7-1. Full-Pressure Lubrication System.
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LUBRICATION SYSTEM SERVICE

The oil pump cover and rotors, pressure-relief
valve, and oil pickup can be serviced without
splitting the crankcase. Remove the oil pan to
service those parts.

The crankcase must be split to service the pump
shaft and drive gear.

Refer to Figures 7-2, 7-3, and 7-4. Also refer to the
“Disassembly” and “Reassembly” sections for
complete oil pump component removal and
installation procedures.

/ Cover

o i
w / Roll

)/
?

Spacer

This Plug Is Not An
Qil Drain—Do Not Remove

Figure 7-2. Oil Pump Assembly.

Figure 7-3. Oil Pickup.

A

Crankcase (PTO.End

Figure 7-4. Oil Pressure Relief Valve.

OIL FILTER

All basic engines are equipped with a fuil-flow oil
filter. The filter helps remove sludge and other
combustion by-products from the oil, extends the
oil change interval, and helps cool the oil.

Oil filters are optional for special spec engines and
are available in engine-mounted or remote-
mounted types. A cover plate seals the crankcase
on those engines not equipped with an oil filter.
Refer to Figures 7-5, 7-6, 7-7, and 7-8.

For oil and oil filter change instructions, refer to
the “Periodic Maintenance” section.
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< #1 Side ¥ R Oil Filter e~

;Cylinder Barrel 5 e i Adapter i D
i - - ‘}‘}
Gasket \Y y-4
b\
Qil Filter

(Snug + 1/2 Turn)

Hex Socket Cap
Screws (125in. Ib.)

Figure 7-6. Installation Torques~—Engine Mounted
Qil Filter.

Dipstick/Oil Fill Tube ' Oll Filter

Figure 7-5. Engine Mounted Qil Filier. Bypass Cover

7

/ Hex Socket Cap

Gasket Screws (125in. Ib.)

Figure 7-7. Installation Torque—Filter Bypass Cover
(Engines Without Qil Filter).

Reducing Connector
(90/130'in. Ib.)

Qil Filter
(Snug + 1/2 Turn)

#\ -

¢ ||~—~—_ Remote Qil
f

Female Swivel
Couplings (65/80 in. Ib.)

Remote Qil Line
(White Tracer)

Filter Adapter

Male Rigid Couplings @‘fﬁ
(65180 in. 1b.) ?, e Hex Nipple

/ W**— (90/130 in. Ib.)
g

Pz Remote Oil Line ;
é‘ﬁ (White Tracer) ﬁ

4 ____ Remote Oil Lin

e
(Red Tracer) )

Hex Socket,Cap
Screws {125 in. Ib.)

Reducing Connector
{90/130 in. Ib.)

\ Remote Qil

Filter Cover Flared Nuts Female Swivel

(100/120 in. Ib.) Couplings (65/80 in. Ib.)

Gasket \ /’/ 0
-
(A3 = Reducing Connectors r
ol e . Remote Oil Line
\ N - (65/80 in. Ib.) gkt

!
- L~ Hex Socket Cap
\ Screws (125 in. Ib.)

ELd

Figure 7-8. Installation Torques—Remote Mounted Qil Filters.
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OPTIONAL OIL SENTRY™
OIL PRESSURE MONITOR

Some engines are equipped with the optional Qil
Sentry oil pressure monitor. Qil Sentry will either
stop the engine or activate a "low oil” warning
light, if the oil pressure gets low. Actual Oil Sentry
use will depend on the engine application.

Operation

Qil Sentry uses a pressure switch in one of the
main crankcase oil galleries to detect low oil
pressure. At oil pressures below approximately 3-
1/2 psi, the pressure switch closes. At oil pressures
above approximately 3-1/2 psi the pressure switch
opens.

On stationary or unattended applications (pumps,
generators, etc.), the pressure switch can be used
to ground the ignition module to stop the engine.

On vehicutar applications (garden tractors,
mowers, etc.), the pressure switch can be used to
activate a “low oil” warning light.

CAUTION: Qil Sentry is not a substitute for
checking oil leve! BEFOREEACH
USE. Make sure the oil levelis
maintained up to the “F" mark an
dipstick.

Installation

The pressure switch can be installed in one of two
locations. One location uses the gallery in the
raised boss located on thei#1 crankease side,
below the cylinder barrel (refer toFigure 7-9). On
engines notdsing this location for the Oil Sentry
switch, the oil gallery is sealed with 1/16” NPTF
pipe plug. The other location uses an optional,
specially-machined oilfilter adapter (refer to
Figure 7-10). In general, the type of muffler or
exhaust system useéd will determine which location
is used.

Of Filter

Figure 7-10. Oii Filter Adapter Mounted
Qil Sentry Switch.

On engines (such as Basic specs) equipped with
the dual, oval-shaped mufflers, the Oil Sentry
switch must be installed in the special oil filter
adapter. The clearance between the muffiers and
the crankcase is not sufficient to permit installing
the switch in the crankcase boss.

On engines equipped with other types of mufflers
or exhaust pipes, the Oil Sentry switch could be
installed in the crankcase boss, provided there is
sufficient clearance.

To Install Qil Sentry Switch To Crankcase Boss

1. Remove the 1/16” NPTF pipe plug (or old switch
and 1/8" x 1/16" NPTF reducer) from crankcase.

2. Apply Loctite® #592 Tefion sealant (or
equivalent) to threads of switch. Install reducer
to switch and tighten securely.

3. Apply Loctite® #592 Teflon sealant (or
equivalent) to threads of reducer. Instali
reducer/switch assembly into crankcase.
Tighten the reducer securely into the crankcase.,
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To Install Oil Sentry Switch To Special Oil Filter Compressed air, a pressure regulator, a pressure

Adapter gauge, and a continuity tester are required to test
Th . . . o the switch.

e optional, specially-machined oil filter adapter
has a 1/8” NPTF tapped hole. The switch is 1. Connect the continuity tester across the blade
installed directly into the adapter; the 1/8" x 1/16" terminal and metal case of switch. With 0-psi
NPTF reducer is not required. pressure applied to switch, the tester should

1. Apply Loctite® #592 Teflon sealant {(or indicate continuity (switch closed).

equipvalent) to threads of switch. 2. Gradually increase the pressure to the switch.
. . C o The tester should indicate a change to no
. I - - C—
2. Install the switch into the tapped hole in oil filter continuity (switch open) as the pressure

adapter and tighten securely.

Testing

The pressure switch is a normally closed type,
calibrated to open (break contact) with increasing
pressure, and close (make contact) with

decreasing pressure within the range of 2.0/5.0 psi. ed) as the pressure

ne range of 2.0/5.0-psi,
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SECTION 8
ELECTRICAL SYSTEMS
AND COMPONENTS

MAGNUM ELECTRONIC MAGNETO
IGNITION SYSTEM

Magnum vertical shaft engines are equipped
with a state-of-the-art electronic magneto

ignition system. The system consists of the
following components (refer to Figure 8~1):

* A magnet assembly, which is PERMANENTLY
affixed to the flywheel.

® An electronic magneto ignition module, which is
mounted to the #1 side cylinder barrel. This
module is damage-protected with an internal
diode, in the event 12 volts D.C. is applied to the
kill terminal.

e A kill switch {(or keyswitch)ywhich stops the
engine by grounding the’ignition module:
Operation

As the flywheel rotatesand the magnet assembly
moves past the‘ignition module, a low voltage is
induced in the primarywindings of the module.

When the primary voltage is precisely at its peak,
the module induces/a high voltage in its secondary
windimgs. This high voltage creates a spark at the
tip.of the sparkeplugs,igniting the fuel-air mixture
ir the,combustion chambers. The timing of the
sparkis automatically controlled by the module,
Thereforennodgnition timing adjustments are
required with this system.

CAUTION: Do not connect 12 volts to the ignition
system or to any wire connected to the
ignition module.

The ignition system operates
independently of the battery, starting,
charging, and other auxiliary electrical
systems. Connecting 12 voits to the
ignition module can cause the module
to burn out. This type of damage is not
covered by the engine warranty.

A break-before-make type keyswitch
is required to prevent damage to the
ignition module.

=— Magnet

Kill Switch
Or
OFF Position
Of Keyswitch

Laminations (A)

) —
Ignition
. Module

= High Tension
High Tension

Lead (C)

Spark
Plugs

/ Lead (D)
R
!

Coil
Assembly

Ignition Module

Figure 8-1. Magnum Electronic Magneto Ignition System.
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Ignition System Tools" section for ignition system tester

Troubleshooting Guide construction details.
The following guide will help locate and correct NOTE: Use a low voltage ohmmeter when
ignition system-related starting problems. This ohmmeter is required. Always zero ohmmeter on
procedure uses a simple tester which can be easily each scale before testing to ensure accurate
made by the serviceman. Refer to the “Special readings.

Problem Test Conclusion

1. Make sure spark plug leads are connected
to spark plugs.

2. Check condition of spark plugs. Make If plugs are in good condition, ¢heck/
sure gaps are set to .025". adjust gaps and reinstall,

3. Check ignition module using test plugs If visible and audible sparks ARE
{refer to the "Special Tools"” section produced, the ignition, module, is' OK.

and Figure 8-2.
gure ) If visible and audible’ sparks ‘ARE NOT

a. Remove the high-tension leads from produged:
the engine spark plugs, and connect

them to the test plugs. a./Make sure’engine ignition switch and/or

keyswitch are|in the “run” position.
NOTE: To maintain engine speeds
normally obtained during cranking,
do not remove the engine spark plugs:

b. Check wires/and terminals of ignition
module“and other components for
accidental grounding and/or damaged

b. Make sure the engine ignition switch insulation.

(kill switch) and/or keyswitch are in

the “run” position. c. If wires and terminals are OK, the ignition

ENGINE module is probably faulty and should be
WILL ¢. Crank the engine and observe the replaced. Test module further using an
NOT test plugs. Visible and audible’ sparks ohmmeter {Test 4).

START should be produced:

4a. Measure the prifnary resistance of module It resistance is low or 0 ohms in both
using an ohmmeter (refento, figures 8-1 directions, module primary is shorted.
and 8-3): Replace module.

Connect negative (-) lead,of ohmmeter to If resistance is high or infinity ohms in both
kill terminal (B); connegt positive (+) lead directions, module primary is open. Check
of eshmmeter to laminations (A). With the keyswitch/wiring for shorts or connections

ohmmieter leads connected in this which could apply 12V to kill terminal B.
manner, the primary resistance shoulid be Correct those conditions, then replace

5.to 1000 ohms*. module.

Reverse the ohmmeter leads. Connect the If resistance is within range, module
negative (-) lead to laminations (A); primary is OK. Test secondary (Test 4b).

connect the positive (+) lead to kill
terminal (B). With the ohmmeter leads
connected in this manner, the primary
resistance should be 30,000 ohms
minimum.

"NOTE: Resistance may vary, depending
on voltage imposed by ohmmeter.

4b. Measure the secondary resistance of If resistance is within range. module
module using an ohmmeter. Refer to secondary is OK.

Figures 8-1 and 8-4. . .
If resistance is low or 0 ohms, module

Secondary Secondary secondary is shorted. Replace module.
Leads/Terminals Resistance . o o
C-D 22.000/42.000 ohms If resistance is high or infinity ohms, moduie

secondary is open. Replace module.
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Figure 8-3. Testing Module Primary.

Figure 8-5. Removing Ignition Module,

3. Remove the hex flange screws and module from
bracketon #1.¢cylinder barrel.

INSTALLATION

1. Install the module and hex flange screws to
bracket, Move the module as far from
flywheel/magnet as possible—tighten the hex
flange screws slightly.

2)lnsert a .014" flat feeler gauge (or shim stock)
between the magnet and module. Refer to
Figure 8-6.

& Ignition
Module

Figure 8-4, Testing Module Secondary.

Ignition Module
REMOVAL
1. Remove the blower housing.

2. Remove the kill lead from kill terminal of
module. Refer to Figure 8-5.

Figure 8-6. Setting Magnet-To-Module Air Gap.

3. Loosen the hex flange screw so the magnet
pulls module against feeler gauge. Tighten the
hex flange screw securely.

4. Remove the feeler gauge or shim stock. Due to

the pull of the magnet, the bracket and
hardware wiil flex slightly. The magnet-to-
module air gap should be within the range of
.008/.012".
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5. Rotate the flywheel back and forth; check to
make sure the magnet does not strike the
module. Check gap with feeler gauge and
readjust if necessary.

6. Install the kill lead to kill terminal of module.
Reinstall the blower housing.
Spark Plugs

Engine misfire or starting problems are often
caused by spark plugs in poor condition or with
improper gap setting.

SERVICE

Every 100 operating hours remove the spark plugs,
check condition, and reset gaps or replace with
new plugs as necessary. Refer to Figure 8-7.

Wi
spark Plug ire Gauge

Ground / A —
Electrode t

Figure 8-7. Servicing Spark Plug.

1. Before rémoving the spark‘plugs, clean the area
around the base of plugs to keep dirt and debris
out of the engine»

2. Remove the plugs and check condition. Replace
the plugs if worn or if reuse is questionable.

Use Champion® type RV15YC (or equivalent)
spark plugs.

CAUTION: Do not clean the spark plugs in a
machine using abrasive grit. Some
grit could remain in spark plugs and
enter the engine causing extensive
wear and damage.

3. Check the gaps using a wire feeler gauge.
Adjust gaps to 0.025" by carefully bending the
ground electrode.

4. Reinstall the spark plugs into cylinder heads.
Torque plugs to 10/15 ft. Ib.

INSPECTION

inspect the spark plugs as soon as they are
removed from the cylinder heads. The deposits on
the tips are an indication of the general ¢ondition
ston rings, valves, and carburetor.

Normal and faulty spark plugs are/shown_in the
following photos.

Normal: A plug taken from an engine operating under
normal conditions will have light tan or gray colored
deposits. If the center electrode is not worn, a plug in
this condition could be regapped and reused.

Worn: On a worn plug. the center electrode will be
rounded and the gap will be eroded .010” or more than
the correct gap. Replace a worn spark plug immediately
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Carbon Fouled: Soft, sooty. black deposits indicate
incomplete combustion. Incomplete combustion is
usually caused by overrich carburetion, weak ignition,
or poor compression.

Wet Fouled: A wet plug is caused by excess fuel, or oil
in the combustion chamber. Excess fuel could be
caused by operating the engine with too much choke.
Oil in the comibustion chamber is usually caused by
worn piston rfings or valve guides.

Chalky White Deposits:'Chalky white colored deposits

indicate overheating. This condition is usually

accompanied by excessive gap erosion. A clogged grass

screen, ¢logged cooling fins, and tean carburetion are
some causes ofOver-heating.

ELECTRICAL SYSTEMS
WIRING DIAGRAMS AND BATTERY
CHARGING SYSTEMS

The following battery ¢charging systems are
available on Magnum twin cylinder engines.

O 15 Amp Regulated Battery Charging System
0O 25 Amp Regulated Battery Charging System

Refer to the following wiring diagrams and
troubleshooting guides to test and service these
battery charging systems.

CAUTION: To prevent damage to the electrical
system and components:

1. Make sure battery polarity is
correct. A negative (-) ground
system is used.

2. Disconnect the rectifier-regulator
leads and/or wiring harness plug
before electric welding is done on
the equipment powered by the
engine. Also disconnect other
electrical accessories in common
ground with the engine.

3. Prevent the stator (AC) leads from
touching or shorting. This could
permanently damage the stator.
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Electric Start Engines
15 Amp Regulated Charging System
(Refer to Figures 8-8 and 8-9.)

Spark
Plugs
____ Ground-To-Kill Lead (White) p,
9 . (Violet)
I
1
Ai IR .
+ Ignition
- M 64 _s| (Blue) Module
> uﬂ ==
e GND N\, B (Red)
T ) N | ac - Flywhee!
] : | i Keyswitch B+ ‘ Stator
: I | ! - AC
7 : I Optional o
-1 ST Fuse
i -= Rectifier-
=y  Optional j._ Regulator
Qil Sentry =  Opti
ptional
Swiich Ammeter
(Indicator Light)
Optional
Qil Sentry -
Switch CT ..
(Shutdown) % Solenoid |
12 V. Battery = Starter

Figure B-8. Wiring Diagram - Electric Start Engines/15 Amp
Regulated Battery Charging System.

AC Leads

Rectifier-Regulator

15 Amp
Stator

Figure 8-9. 15 Amp Stator And Rectifier-Regulator.
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Troubleshooting Guide
15 Amp Battery Charging System

NOTE: Zero ohmmeters and voitmeters on each scale to ensure accurate readings. Voltage
tests should be made with engine running at 3600 RPM - no load. Battery must be fully

charged.
Problem Test Conclusion
1. Insert an ammeter in B+ lead from
rectifier-regulator. With engine running
at 3600 RPM and B+ lead connected,
measure the voltage from B+ (at terminal
on rectifier-regulator) to ground using a
DC volitmeter.
if voltage is 13.8 volts or more, place a
minimum load of 5 Amps* on battery to
reduce voltage. Observe ammeter.
*NOTE: Turn on lights, if 60 watts or mo
Or place a 2.5 ohm, 100 watt resistor
across battery terminals.
2. Remove connector from rectifier- tage is 28 volts or more, stator is OK.
regulator. With engine runni 3600 ctifier-regulator is faulty. Replace the
RPM, measure AC voltage acro, ator rectifier-regulator.
NO leads using an AC voltmeter. . .
CHARGE If voltage is less than 28 volts, stator is
TO probably faulty and should be replaced.
BATTERY Test stator further using an ohmmeter

{test 3).

(/
'@ the

is using an

ead

3a. If resistance is 0.1/0.2 ohms, the stator
is OK.

If resistance is 0 ohms, the stator is
shorted. Replace stator.

If resistance is infinity ohms, stator
is open. Replace stator.

. With engine stopped., measure the
resistance from each stator lead to
ound using an ohmmeter.

3b. If resistance is infinity ohms (no
continuity), the stator is OK (not

shorted to ground).

If resistance (or continuity) is
measured, the stator leads are shorted
to ground. Replace stator.

CONTINUOUSLY
CHARGES
AT
HIGH RATE

1. With engine running at 3600 RPM,
measure voltage from B+ lead to ground
using a DC voltmeter.

1. If voltage is 14.7 volts or less the charging
system is OK. The battery is unabie to
hold charge. Service battery or replace
as necessary.

If voltage is more than 14.7 volts, the
rectifier-regulator is faulty. Replace
rectifier-regulator.
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Electric Start Engines
25 Amp Regulated Charging System

(Refer to Figures 8-10 and 8-11.)
Spark
Plugs
L Ground-To-Kill Lead (White) ps y
Wt
i
Light Al R ignition %
..‘Cj, M =) S (Blue) Module
-\ £ o— |ft-=l = =
T ano l (Red) \
B
1 = \o— o AC o Filywheel
Stat
] e o]
b4 . | AC
i Ll J
f _ - Rectifier-
. Optional | Regulator
Qil Sentry =
. Switch Optional
Optional . P L)
oil sen"y (Indicator Light) Ammeter
Switch
L - k3
{Shutdown) ! io \\9 o
= _____I Solenoid Starter
12 V. Battery = 1\ A
=

Figure 8-10/Wiring Diagram - Electric Start Engines/25 Amp
Regulated Battery Charging System.

\ AC Leads " 25 Amp
Stator

Figure 8-11. 25 Amp Stator And Rectifier-Regulator.
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Troubleshooting Guide
25 Amp Battery Charging System

NOTE: Zero ohmmeters and voltmeters on each scale to ensure accurate readings. Voltage
tests should be made with engine running at 3600 RPM - no load. Battery must be fully

charged.
Problem Test Conclusion
1. Insert an ammeter in B+ lead from 1. If charge rate increases when load is
rectifier-regulator. With engine running applied, the charging system is OK and
at 3600 RPM and B+ iead connected, battery was fully charged.
measure the voitage from B+ (at terminal \
on rectifier-regulator) to ground using If charge rate d@8s notdcrease when
a DC voltmeter. load is applied)test stator and rectifier-
regulator (tésts 2 and 3).
It voltage is 13.8 volts or more, place a
minimum load of 5 Amps*® on battery to
reduce voltage. Observe ammeter.
*NOTE: Turn on lights, if 60 watts or more.
Or place a 2.5 ohm, 100 watt resistor
across battery terminals.
2. Remove connector from rectifier- 2 If voltage is 28 volts or more, stator is OK.
NO regulator. With engine running at 3600 Rectifier-regulator is faulty. Replace the
CHARGE RPM, measure AC voltage across)stator rectifier-regulator.
T0 leads using an AC voltmeter. . .
BATTERY If voltage is less than 28 volls, stator is
probably faulty and should be replaced.
Test stator further using an ohmmeter
(test 3).
3a. With enginepstopped, measure the 3a. If resistance is 0.064/0.096 ohms the
resistapCe across stator leads using an stator is OK,
ohmmeter. ) ) .
If resistance is 0 ohms, the stator is
shorted. Replace stator.
If resistance is infinity ohms, stator is
open. Replace stator.
3b. With engine stopped, measure the 3b. If resistance is infinity ohms (no
resistance from each stator lead to continuity), the stator is OK (not
ground using an ohmmeter. shorted to ground).
If resistance (or continuity) is
measured, the stator leads are shorted
to ground. Replace stator.
1. With engine running at 3600 RPM, 1. if voitage is 14.7 volts or less the charging
BATTERY. measure voltage from B+ lead to ground system is OK. The battery is unable to
CONTINUQUSLY using a DC voltmeter. hold charge. Service battery or replace
CHARGES as necessary.
AT If voltage is more than 14.7 volts, the
HIGH RATE rectifier-regulator is faulty. Replace
rectifier—regulator.
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BATTERY
Batteries are supplied by the equipment

manufacturer. A 12-volt battery with a rating of 32
amp. hr./250 cold cranking amps is normally used.
Refer to the equipment manufacturer’s instructions

for specific information.

Battery Test

If the battery charge is not sufficient to crank the
engine, recharge the battery.

CAUTION: Do not attempt to “jump start” the
engine with another battery. Starting
the engine with batteries larger than

those recommended can burn out the

starter motor.

Test the battery voltage by connecting D.C.
voltmeter across the battery terminals—crank the
engine. If the battery drops below 9 voits while

cranking, the battery is discharged or faulty. Refer

to Figure 8-12.

DC Voltmeter

Battery

Figure 8-12. Checking Battery Voltage.

Battery Charging

WARNING: Dangerous Acld, Explosive Gases!
g Batteries contain sulphuric acid. To

prevent acid burns, avoid contact with

skin, eyes, and clothing.

Batteries produce explosive hydrogen
gas while being charged. Charge the
battery in well ventilated areas. Keep
cigarettes, sparks, open flame, and
other sources of ignition away from
battery at all times.

To prevent accidental shorting and the
resulting sparks, remove all jewelry
when servicing the battery.

When disconnecting battery cables,
always disconnect the nggative (-)
(ground}) cable first. When connecting
battery cables, always connect the
negative cable last.

Before disconnecting the negative (-)
grounid'cable, make sure all switches
are OFF. If ON, 'asspark will occur at
the ground-cable terminal which could
cause€ an explosion if hydrogen gas or
gasoline vapors are present.

Keep batteries and acid out of the
reach of children.

Battery Maintenance

Regularmaintenance will ensure the battery will
accept and hold a charge.

1 Regularly check the level of electrolyte. Add
distilled water as necessary to maintain the
recommended level.

CAUTION: Do not overfill the battery. Poor
performance or early failure due to
loss of electrolyte will result.

2. Keep the cables, terminals, and external
surfaces of battery clean. A build-up of
corrosive acid or grime on the external surfaces
can self-discharge the battery. Self-discharging
happens rapidly when moisture is present.

Wash the cables, terminals, and external
surfaces with a baking soda and water solution.
Rinse thoroughly with clear water.

CAUTION: Do not allow the baking soda
solution to enter the cells as this
will destroy the electrolyte.

KEYSWITCH

The Kohler-supplied keyswitch typically used with
MV16 and MV18 engines is shown in Figure 8-13. it
is a three position (OFF, RUN, START), break-
before-make type switch.
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Position 1 - OFF

Position 2 - RUN

)

Position 3 - START

5 - Position
Connector Body
Case
G d
roun S - Starter
B - Battery
R - Rectifier
A - Accessory
M - Module
Rear Of Switch
Figure 8-13. Keyswitch,
Testing

Test the switch for continuity using an ochmmeter
or continuity test light)For each switch position,

continuity shouldibe present across’the terminals

listed in the table below.

Switch Continuity
Position Across Terminals
1- OFF G+M+A
2 - RUN B+A+R
3- START B+S
SOLENOID

The Kohler-supplied solenoid typically used on
engines equipped with a keyswitch is shown in
Figure 8-14. The soienoid is an electrically-
actuated normally open switch designed for heavy
current loads.

The solenoid is used to switch the heavy current
required by the starter using the keyswitch
(designed for low current loads).

Stud Terminals

Solenoid \

o
/ s

Case Ground

Tab Terminal

Figure 8-14. Starter Solenoid.

Tésting

1.

. The ohmmeter or tester should indicate

Connect an ghmmeter or continuity tester
across thestud terminals of solenoid.

. Apply 12 volts DC across the tab terminal and

case ground of solenoid and observe ohmmeter
or tester.

NOTE: Apply positive (+) of voltage supply to
tab terminal; negative (-) to case ground.

continuity as long as voltage is applied. If there
is no continuity, the solenocid is probably faulty
and should be replaced.

Check the solenoid further using an ohmmeter
(step 4).

. Measure the resistance of the coil in the

solenoid using an ohmmeter. Connect one
meter lead to the case ground and one lead to
the tab terminal.

If the resistance is 5.2/6.3 ohms, the coil is OK.

If the resistance is low or 0 ohms, the cotil is
shorted. Replace solenoid.

If the resistance is infinity ohms, the coil is
open. Replace solenoid.

ELECTRIC STARTER

These engines use a permanent magnet, bendix-
drive electric starter. Refer to Figure 8-15.
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Brushes
And Springs

Starter Frame
({Includes Permanent Magnets)

Thru ‘
Boks Armature
Drive
Commutator End Cap
End Cap

Drive Pinion

Dust Cover
Spacer

Starter Assembly Anti-drift
Spring
Stop Gear
Spacer
Drive Shaft Stop Nut
Splines op N
@ ® Dust Cover

Starter Drive/Components

Figure 8-15. Bendix Drive Electric Starter.

Operation CAUTION: If the engine develops sufficient speed
to disengage the starter but does not
keep running (a “false start”), the
engine rotation must be allowed to
come to a complete stop before
attempting to restart the engine. If the
starter is engaged while the flywheel is
rotating, the starter pinion and

When power is applied to the starter, the armature
rotates. As the armature rotates, the drive pinion
moves out on the splined drive shaft into mesh
with the flywheel ring gear. When the pinion
reaches the end of the drive shaft, it rotates the
flywheel cranking the engine.

When the engine stafts, the flywheel rotates faster flywheel ring gear may clash. This can
than the armature and dsive pinion. This moves the damage the starter.
drive pinion out of mesh with the ring gear and CAUTION: If the starter does not crank the

into the retracted position. When power is
removed from,the starter,\the/armature stops
rotating and thepinion is held in the retracted
position by the anti-drift'spring.

engine, shut off the starter
immediately. Do not make further
attempts to start the engine until the
condition is corrected. Do not jump

CAUTION: Do not grank the engine continuously start using another battery. Using
for more than 10 seconds at a time. if batteries larger than those
the engine does not start, allow a 60 recommended can burn out the starter
second cool-down period between motor.
stariing attémpts. Fallure ta follow CAUTION: Do not drop the starter or strike the

these guidelines can burn out the

starter frame. Doing so can damage
starter motor.

the ceramic permanent magnets.
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Troubleshooting Guide

l Problem Possible Fault Correction
1. Clean corroded connections and tighten loose connections.
Wiring 2. Replace wires in poor condition and with frayed or broken
insulation.
STARTER
FAILS Starte::wilch Bypass the switch or solenoid with a jumper wire—if starter
I ks normally, repl the faulty parts.
TO ENERGIZE Solenoid cranks normally, replace the faulty parts
Check specific gravity of battery. If low, recharge or replace
Battery
battery as necessary.
Batter Check specific gravity of battery. Iffow, recharge or replace
y battery as necessary.
Check for excessively dirty_ or worn brushes and commutator.
STARTER ENERGIZES Brushes Qlean using a coarse cloth {not emery paper). Replace brushes
BUT TURNS if excessively or unevenly worn.
SLOWLY Make sure the clutch/or transmission is disengaged or placed
in neutral. Thishis” especially important on equipment with
Transmission hydrostatic drive-The transmission must be exactly in neutral
Or to prevent resistance which could keep the engine from starting.
Engine
v Check for seized engine components such as the bearings,
confecting rod. and piston.

Starter Drive Service

Every 500 operating hours or annually (whichever
comes first), clean and lubricatesthe drive spiines
of the starter. |f the drive pinigh is badly worn, or
has chipped or broken teeth, it must/bewseplacéd.

It is not necessary to disassembleée the starter to
service the drive components. RefertaFigure B-15
and service driveas follgws:

1. Hold the drive pinion in a vise with soft jaws
when removing and installing the stop nut. The
armature will/rotate with,the nut only until the
drive pinion stops,against internal spacers.

CAUTION: Do notovertighten the vise as this
canydistort the drive pinion.

2. Removethedust cover, stop nut, stop gear
spacer, anti-drift spring, dust cover spacer, and
drive pinion.

3. Clean the drive shaft splines with solvent. Dry
the splines thoroughly.

4. Apply a small amount of Kohler electric starter
drive lubricant (Part No. 52 357 01) to splines.

CAUTION: Kohler starter drive lubricant (Part
No. 52 357 01) must be used on all
Kohler electric starter drives. The
use of other lubricants can cause
the drive to stick or bind.

. Reinstall the drive pinion, dust cover spacer,

. Apply a small amount of Loctite® No. 271 to

stop nut threads.

anti-drift spring, stop gear spacer, and stop nut.
Torque stop nut to 160 in. Ib. Install the dust
cover.

Disassembly

1.

Remove the dust cover, stop nut, stop gear
spacer, anti-drift spring, dust cover spacer, and
drive pinion. Refer to “Starter Drive Service.”

. Remove the thru bolts.
. Remove the drive end cap and thrust washer.

4. Remove the commutator end cap with brushes

and springs.

. Remove the armature from inside the starter

frame.

Brush Replacement
(Refer to Figure 8-16.)
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Seif-Tapping

Brush Springs
Screws /

/" Brush Holder

Negative (-)
Brushes

Negative (-)
qushes

Stud Terminal With . Self-Tapping
i Screws

Positive (+) Brushes =

Figure 8-16. Commutator End Cap With Brushes.

-t

. Remove the brush springs from the pockets in
brush holder.

2. Remove the self-tapping screws, negative (-)
brushes, and plastic brush holder.

3. Remove the hex nut, split lock washer, plain

washer, and fiber washer from the stud terminal.

Remove the stud terminal with positive (+)
brushes and plastic insulating bushing from end
cap.

»

. Reinstall the insulating bushing to new stud
terminal with positive (+) brushes. ingtall the
bushing and stud terminal into end(cap. Secure
with the fiber washer, plain washer, split |lock
washer, and hex nut.

5. Install the brush holder and new negative (=)
brushes. Secure with theself-tapping screws.

6. Install the brush springs and,brushes into the
pockets in brush holder. Makesure the
chamfered sides of bfushes are away from the
springs.

NOTE: AJse a brush holder'tool to keep the
brushes in the,pockets/A brush holder tool can
easily be made from thin sheet metal. Refer to
Figure 8-17.

Sheet Metal Brush
Holder Tool

Brush Holder Tool Instailed /
Over Brushes And End Cap

Figure 8-17. Brush Holdef Tool.

Commutator Service

Clean the commutator with a coarse, Jlint free
cloth. Do not usesemery cloth. If the commutator is
badly worn op/grooved, turn down on a lathe, or
replace the@armature.

Reassembly

1./Insert the armature into the starter frame. Make
suréithe magnets$ are closer to the drive shaft
ehd oftarmature. The magnets will hold the
armatureinside the frame.

2. Installsthe thrust washer and drive end cap.
Make sure the match marks on end cap and
frame are aligned. Refer to Figure 8-18.

Match Marks Match Marks

Commutator

End Cap Drive End Cap

Figure 8-18. Starter Assembly Match Marks.

3. Install the brush holder tool to keep the brushes
in the pockets of commutator end cap. Refer to
Figure 8-17.

4. Install the commutator end cap to armature and
starter frame. Firmly hold the drive end cap and
commutator end cap to the starter frame.
Remove the brush holder tool.

5. Make sure the match marks on end cap and
frame are aligned. Refer to Figure 8-18. Install
the thru bolts and tighten securely.

6. Install the drive pinion, dust cover spacer, anti-
drift spring, stop gear spacer, stop nut, and dust
cover. Refer to “Starter Drive Service.”
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SECTION 9
DISASSEMBLY

WARNING: Accidental Starts!
Before servicing the engine or
A equipment, always remove the spark
plug leads to prevent the engine from
starting accidentally. Ground the
leads to prevent sparks that could
cause fires.

The following sequence is suggested for complete
engine disassembly. This procedure may have to
be varied slightly to accommodate options or
special equipment.

Clean all parts thoroughly as the engine is
disassembled. Only clean parts can be accdrately.
inspected and gauged for wear and damage.
There are many commercially available cleaners
that quickly remove grease, oil,)and grimerfrom
engine parts. When such a cleaner,is used, follow
the manufacturer’s instructions carefully. Make
sure all traces of the cleaner are removed before
the engine is reassembled and placed in
operation—even small amounts of these cleaners
quickly break down the)lubricating properties of
engine oil.

.ADisconnect sparkyplug leads.
. Prain oil and,remove oil filter.
. Remove mufflers.
. Remove aif cleaner.
. Remove external governor components, intake
manifeld, and carburetor.
. Disconnect wiring and remove rectifier-
regulator.
7. Remove breather and valve cover.
8. Remove top baffle, support baffle, cylinder
head baffles, and blower housing.
9. Remove fuel pump.
10. Remove ignition module and bracket.
11. Remove electric starter.
12. Remove grass screen, flywheel, and fan.
13. Remove stator.

W =

[22]

14, Identify engine sides.

15. Remove spark plugs,and cylinder heads.

16. Remove cylinder barrels.

174 Removevalves:

18. Remgve pistons from connecting rods.

19. Remove piston rings.

20. Remove ofl filter adapter.

21. Remove oil pan, oil pressure relief valve, oil
pickup screen, and oil seal.

22. Split the crankcase.

23 /Remove camshaft and tappets.

24. Remove crankshaft, oil seal, and bearings.

25. Remove connecting rods.

26. Remove governor gear and cross shaft.

27. Remove oil pump.

DISCONNECT SPARK PLUG LEADS
DRAIN OIL AND REMOVE OIL FILTER

1. Remove the oil fill cap/dipstick, and oil drain
plug. Drain the oil from crankcase. Refer to
Figure 9-1.

Oil Fill Cap/Dipstick

Spark Plug
Lead

Muffler

Muffler

Oil Filter ———

Oil Drain \on Drain

Ph.lg Plug

Figure 9-1. Removing Spark Plug Leads, Qil Drain Plug,
Qil Filter, And Mufflers.
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2. Remove and discard the oil filter.
REMOVE MUFFLERS

1. Remove the hex socket head screws, split lock
washers, mufflers, and gaskets. Refer to Figure
9-2.

Hex Socket Screws And g S'
Split Lock Washers i

Muffler

Figure 9-2. Removing Mufflers.

REMOVE AIR CLEANER

1. Remove the wing nut and air cleaner cover.
Refer to Figure 9-3.

W’fl
35 Air Cleaner

Figure 9-3. Removing Air Cleaner Cover.

2. Remove the seal, element cover, paper element,
and optional precleaner. Refer to Figure 9-4.

Figure 9-4. Removing Air Cleaner Element.

3. Remove the four screws secuting‘air cleaner
base to intak€ elbow. Remove the base,
breather hose, and.gasket. Refer to Figure 9-5.

7 Gasket

Air Intake

Figure 9-5. Removing Air Cleaner Base.

REMOVE EXTERNAL GOVERNOR
COMPONENTS, INTAKE MANIFOLD,
AND CARBURETOR

WARNING: Explosive Fuel!

A Gasoline may be present in the
intake manifold, carburetor, and fuef
system. Gasoline is extremely
flammable, and its vapors can
explode if ignited. Keep cigarettes,
sparks, open flames, and other
sources of ignition away from the
engine. Wipe up spilled fuel
immediately.

1. Refer to Figures 9-6 and 9-7. Mark or note the
position of governor spring in governor arm
and speed control lever. Remove the governor
spring.
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Intake 3
Manifold
— L

Speed :
Control

Governor
Linkage

Arm

B

“Hex $ocke ad

Screws And Plain Washers

Figure 9-6. Removing External Governor Components.

188 Governor &
P Linkage %

Intake

Figure 9-7. Removing External Governor Components.

2. Remove the governor linkage from the
governor arm and the throttle leyer on intake
manifoid.

NOTE: The linkages on some engines are
secured with small retaining clips. Remove
these clips then remove linkages.

3. Loosen the hex aut and remove governor arm
and plain washer from cross shaft.

NOTE: Loosening the hex nut or removing
governor arm will disrupt governor arm-to-
cross shaffadjustment. Readjustment will be
required/upon reassembly.

4. Loosen the hose clamp and remove fuel line
from the carburetor inlet fitting. Refer to Figure
9-8.

Figure 9-8. Removing Intake Manifold With Carburetor.

5. Remove the hex socketlhead screws, plain
washers, intake manifold with carburetor, and
intake manifeld gaskets.

6. Remove the throttle linkage from throttie lever
on carburetof and throttle lever on intake
manifoldyRefer to Figure 9-7.

7. Removeé the hex nuts, carburetor with intake
elbow, and gasket from intake manifold. Refer
to Figure 9-9.

Hex Nuts (2)

Intake
Manifold

Intake
Elbow

Carburetor

AN
NGasket

Pan Head Screws (3) And
Internal Tooth Lock Washers (2)

Figure 9-9. Removing Carburetor And Intake Elbow.

8. Remove the pan head screws, internal tooth
lock washers, intake elbow, and gasket from
carburetor.

DISCONNECT WIRING AND
REMOVE RECTIFIER-REGULATOR.

1. Remove the connector from rectifier-regulator.

2. Remove the hex cap screws and rectifier-
regulator from blower housing. Refer to Figure
9-10.
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Rectif

!Hex Cap Screws DR

EREH =

ier-Regulator §

I atery hargin
{B+) Lead

8O AW
Breather ;

Breather
Cover’ |

Figure 8-10. Removing Rectifier-Regulator.

3. Remove the battery charging (B+) lead from
center position of connector body.

REMOVE BREATHER AND VALVE COVER
On #1 Side

1. Remove the hex nut, copper washer, breather
cover, and gasket. Refer to Figure 9-11.

Figure 9-11. Removing Breather And Valve Cover,

2. Removeshe, seal, breather plate, and gasket.
Refer to Figure 9-12.

Figure 9-12. Removing Breather Components.

3. Remove the umbrella valve frombreather piate
for inspectionyif necessary.

On #2 Side

1. Remove the hex nut, copper washer, valve
cover, and gasket. Refer to Figure 9-11.

REMOVE TOP BAFFLE, SUPPORT
BAFFLE, CYLINDER HEAD BAFFLES,
AND BLOWER HOUSING

1> Remove the self-tapping screws, top baffle, and
support baffle. Refer to Figure 9-13.

B

A
Self-Tapping gz

Screws (3)

i N

Tapping

Top
Baffle

Figure 9-13. Removing Top Batfle And Support Baffle.

2. Remove the self-tapping screws and #2 side
cylinder head baffle. Refer to Figure 9-14
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REMOVE FUEL PUMP

WARNING: Explosive Fuel!

A Gasoline may be present in the fuel
pump. Gasoline is extremely
flammable, and its vapors can
explode if ignited. Keep cigarettes,

Self-Tapping
Screws

Self-Tapping sparks, open flames, and other
y : R% Screws sources of ignition away from engine.
/- Wipe up spilled fuel immediately.

1. Remove the truss head serews, fuel pump, and

I "

' sket. Refer to F N
#2 Cylinder gaske efer to Figure 9
Head Baffle

Figure 9-14. Removing #2 Side Cylinder Head Baffle.

Fuel Pump

3. Remove self-tapping screws securing the oil fill
tube bracket to #1 side cylinder head baffle and
blower housing. Remove o-ring from oil fill
tube and slide bracket off of tube. Remove
remaining self-tapping screws and #1 side
cylinder head baffle. Refer to Figure 9-15.

Blower Housing

Figure 9-17. Removing Fuel Pump.

 Powdy, L REMOVE IGNITION MODULE

AND BRACKET

1. Remove the hex flange screws and ignition

o module from bracket on #1 side cylinder barrel,
\'#1 Cylinder Refer to Figure 9-18.

Head Baffle

Figure 9-15. Removing #1 Side Cylinder Head Balffle.

4. Remove the self-tapping screws and blower
housing from crankease. Refer to Figure 9-16.

Ignition
Module

| T A S . ~
Self-Tappin

Figure 9-18. Removing Ignition Module,

2. Remove the hex flange screws and bracket
from #1 side cylinder barrel. Refer to Figure
9-19.

Figure 9-16. Removing Blower Housing.
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1. Unsnap the grass screen from fan.

[ 7 W

S Fan

2. Hold the flywheel with the strap wrench (Tool
No. NU-10357) and loosen the hex cap screw.
Refer to Figure 9-21.

Hex Cap Screw And
Split Lock Washer

Figure 9-19. Removing Ignition Module Bracket.

REMOVE ELECTRIC STARTER

1. Remove the hex nuts, split lock washers, and
starter motor from crankcase. Refer to Figure
9-20. Figure 9-21¢Loosening Flywhee! Fastener.

Remove the hex cap screw, splitlock washer, and

e Hex Nuts And plain washer. Refer to Figure 9-22.
g Split Lock Washers

4

Hex Cap
Screw

Spiit
Lock Washer

Plain
Washer

Flywheel

Figure 9-20. Removing,Electric Starter.

REMOVE GRASS SCREEN,; FLYWHEEL,

AND FAN Figure 9-22. Removing Flywheel Fastener.

CAUTION: gAlways use the flywheel strap wrench 3. Remove the flywheel from crankshaft using a
to,hold the flywheel when loosening puller (Tool No. NU-3226). Refer to Figure
orlightening flywheel and fan 9-23.

retaining fasteners. Do not use any
type of bar or wedge between fins of
cooling fan, as the fins could become
cracked or damaged.

Always use a puller to remove
flywheel from crankshaft. Do not
strike the crankshaft or flywheel, as
these parts could become cracked or
damaged.

Refer to Section 2, Special Tools for
recommended tools.
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Puiler

Self-Tapping

Figure 9-23. Removing Flywheel Using A Puller.

4. If necessary remove the hex flange screws,
spacers, and fan. Refer to Figure 9-24.

Figure 9-24. Removing Fan From Flywheel.

WARNING: Ignition Magnet Is Not’‘Removable or

Serviceable!

A Do not attempt to remove the ignition
mdgnet from, flywheel. Loosening or
removing the magnet mounting
screw$S ¢ould cause the magnet to
come loose and be thrown from the
engine causing severe injury.

Replace the flywheel if magnet is
damaged.

REMOVE STATOR

1. Remove the self-tapping screws and stator.
Refer to Figure 9-25.

Figure 9-25. Removing Stator.

IDENTIFY ENGINE SIDES

To&nsure|proper réassembly, it is necessary to
identify the engine sides and various other engine
components. Refer to Figure 9-26. The #1 side of
enginehas thg cylinder barrel closest to the
flywheel end of crankshaft. The #2 side of engine
has the cylinder barrel closest to the PTO end of
crankshaft.

CAUTION: To prevent damage to the engine
crankcase and other components, do
not mark using a metal stamp.

Crankcase

Cylinder
Head
Cylinder
Head

Cylinder

Barrel Cylinder

Barrel

Figure 9-26. Indentifying Engine Sides.

1. With a marking pen, paint, or chalk, mark the
crankcase halves and cylinder heads as #1 side
and #2 side.

2. The cylinder barrels are already identified as #1
or #2 by a mark stamped near the valve
cover/breather gasket surface.

3. Identify other engine components, such as the
valve, pistons, connecting rods and rod caps,
and valve tappets, prior to removal or
disassembly.
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REMOVE SPARK PLUGS AND
CYLINDER HEADS

1. Remove the spark plugs from cylinder heads.

2. Remove the hex cap screws, plain washers,
cylinder heads, and gaskets. Refer to Figure
9-27.

Hex Cap Screws And i
Plain Washers (9)

3. Support the weight of barreils with hands, and

carefully pull the barreis from the studs and
pistons. Refer to Figure 9-29.

CAUTION: To prevent damage to pistons or
connecting rods when removing
barrels, make sure the cylinder
barrels and connecting rods are
supported at all times. Do not
allow the pistons or connecting
rods to strike the edges©6f
crankcase.

Figure 9-27. Removing Spark Plugs And Cylinder Heads.

REMOVE CYLINDER BARRELS

1. Remove the hex nuts and plain washers using
the barrel wrench (Tool No. NU-11787). Refer
to Figure 9-28.

Support Barrels And
Pistons When Removing

Hex Nuts And
Plain Washers (6)

Figure 9-28. Removing Cylinder Barrel Fasteners.

2. Using a soft-faced hammer, carefully tap the
cylinder barrels between the intake and
exhaust ports to break the seal between
cylinder barrels and crankcase.

Figure 9-29. Removing Cylinder Barrels.

4. Thoroughly remove the sealant from the mating

surfaces of crankcase and cylinder barrels.

CAUTION: The use of a gasket-removing
solvent is recommended. Do not
scrape the surfaces with a metal
putty knife or similar tool.
Scratching the mating surfaces will
cause leaks.

NOTE: Disassembly procedures after cylinder
barrel removal should be accomplished with
engine on its side. Refer to Figure 9-31.

REMOVE VALVES

1. With a marking pen or paint, mark the valves as

coming from the #1 or #2 cylinder barrel.
Exhuast valves are already identified with an
“EX" stamp on the valves.

2. Compress the valve springs with a valve spring

compressor and remove keepers. Refer to
Figure 9-30.
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Valve Spring

Compressor \

Cylinder Barrel

Intake Valve
Stem Seal

Exhaust Valve &
Rotator

Keepers

Top Compression Ring Ring Expander Tool

; Center Compression Ring
Oil Control Ring /&

Figure 9-30. Removing Valves.

3. Remove the valve spring compressor; then
remove valves, lower intake valve spring
retainers, exhaust valve rotators, and vaive
springs.

4. Remove the intake valve seals from valve
guides.

REMOVE PISTONS FROM
CONNECTING RODS

1. With a marking pen or paint, mark the pistons
and connecting rods as #1 side and #2 side.
Refer to Figure 9-31.

Connecting
Rod

ﬁelainer And
Piston Pin

Figure 9-31. Removing Pistons.

2. Remove the piston pin retainers, piston pins,
and pistons.

REMOVE PISTON RINGS

1. Remove the top and center compression rings
using a ring expander tool. Refer to Figure
9-32.

Figure 9-32. Removing Piston Rings.

2. Remove the il controliring rails; then remove
rails’spacer.

REMOVE OIL FILTER ADAPTER

1. Remove the hex socket head screws, oil filter
adapten, and gasket. Refer to Figure 9-33.

Hex Socket [
Head Screws

Figure 9-33. Removing Oil Filter Adapter.

REMOVE OIL PAN, OIL PRESSURE
RELIEF VALVE, OIL PICKUP
SCREEN, AND OIL SEAL.

1. Remove the hex flange screws and oil pan.
Refer to Figure 9-34.
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Hex Flange Screws (9)

Crankshaft

Figure 9-34. Removing Oil Pan.

2. Remove the oil pressure relief valve spring,
steel ball, and sleeve. Refer to Figure 9-35.

Figure 9-35. Removing Oil Pressure Relief Valve.

| 3. Remove the self-tapping. screws and oil pickup
screen from oil pan. Refento Figure 9-36.

2 RN Ty

Seli-Tapping, ;

Figure 9-36. Removing Oil Pickup Screen.

4. Remove the oil seal from oil pan.
SPLIT THE CRANKCASE

1. Scribe a line across the camshaft bore plug
and the #1 crankcase side. This line is used to
align the plug on reasssembly. Refer to Figure
9-37.

Figure 9-37. Camshaft Bore Plug.

2. /[Put a‘rubber band or tape around the tappet
stems in the #2 crankcase side. This prevents
theytappets from falling into the #1 side when
the crankcase is split.

34Remove the hex nuts, plain washers, and hex
flange screws securing the crankcase halves
together.

4. Lay the crankcase down so the #2 side is up.
Locate the splitting notches in the seam of the
crankcase. Pry the halves apart using the blade
of a large screwdriver. Refer to Figure 9-38.

CAUTION: Insert the screwdriver only in the
splitting notches. Do not pry on
the gasket surfaces of crankcase
as this can cause leaks.

o

e e A A AR AR A AR AR A AL LA R AL TR AL
sl

ALER
S 0,

Notch

Figure 9-38. Splitting The Crankcase.
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REMOVE CAMSHAFT AND TAPPETS

1. Remove the camshaft and camshaft bore plug
from the #1 crankcase side. Refer to Figure
9-39.

Bore Piug

REMOVE CRANKSHAFT, OIL SEAL,
AND BEARINGS.

1. Remove the crankshaft with connecting rods,
bearings, and oil seal from the #1 crankcase
side. Refer to Figure 9-40.

2. Remove the oil seal from the flywheel end of
crankshaft. Remove bearings and thrust washer
from crankshaft.

REMOVE CONNECTING RODS

1. With a marking pen or/paint,)mark/the
connecting rods andyrod caps as #1 side and
#2 side.

2. Remove the hex nuts, connecting rod caps, and
conneecting rods/from €rankshaft. Refer to
Figure 9-41.

Figure 9-39. Removing The Camshaft And Camshaft
Bore Plug.

2. With a marking pen or paint, mark the tappets
according to crankcase side and as either
intake or exhaust. Remove tappets from both
crankcase sides. Refer to Figure 9-40.

NOTE: The intake valve tappet is closest to the
flywheel side of crankcase. The exhuast valve
tappet is closest to the PTO gside of crankease!

Sleeve Oil Seal

Sleeve
Bearing

Figure 9-40. Removing Tappets, Crankshaft, Oil Seal,
And Bearings

Hex Nufs

Crankshaft \

Connecting Rods

Figure 9-41. Removing Connecting Rods.

REMOVE GOVERNOR GEAR AND
CROSS SHAFT

1. Remove the governor stop pin and copper
washer. Refer to Figure 9-42.

Copper
Washer

Figure 9-42. Removing Governor Stop Pin.




2. Remove the governor gear from stub shaft,
Refer to Figure 9-43.

- Retaning Ring

Plain Washers

Figure 9-43. Removing Governor Gear.

3. Remove the retaining ring, plain washers, and
cross shaft.

REMOVE OIL PUMP

NOTE: The oil pump rotors, shaft, and drive
gear are virutally trouble-free and normally
require little service. These parts should be
removed only if service or replacement is
necessary.

1. Remove the self-tapping screws, cover, and
pump rotors. Refer to Figures 9-44fand 9-45.

Screws

Qii Pump
Cover

Vil

Figure 9-44. Removing Oil Pump Cover.

Figure 9-45. Removing Oil Pump Rotors.

2. Using a“small-diameter drift punch, drive the roli
pin out of the'pump drive gear and shaft.
Remove shaft, drive gear, and shim spacer.
Refer to Figure 9-46.

Figure 9-46. Removing Oil Pump Drive Gear.
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SECTION 10
INSPECTION AND
REPAIR/RECONDITIONING

All parts should be thoroughly cleaned — dirty
parts cannot be accurately gauged or inspected
properly for wear or damage. There are many
commercially available cleaners that quickly
remove grease, oil and grime accumulation from
engine parts. If such a cleaner is used, follow the
manufacturers instructions carefully, and make
sure that all of the cleaner is removed before the
engine is reassembled and placed in operation,
Even small amounts of these cleaners quickly
break down the lubricating properties of engine
oils.

Refer to TP-2150, A Guide To Engine Rebuilding,
for additional information. Also available is TP-
2159, Measurement Guide, whi¢h you can useto
record your inspection results.

FLYWHEEL
Inspection

Inspect the flywheeil for Cracks, and the flywheel
keyway for damage. Replace flywheel if cracked.
Replace the flywheel, the crankshaft, and the key if
flywheel key is sheared or the keyway damaged.

Inspect ring gear for cracks or damage. Kohler no
longer provides ring gears as a servicable part.
Replace flywheel if the ring gear is damaged.

CYLINDER HEADS
Inspection

Blocked cooling fins often cause localized “hot
spots” which can resuit in “blown” cylinder head
gaskets. If gasket fails in area surrounding one of
the retaining capscrews, high temperature gases
can burn away portions of the aluminum alloy
head. A cylinder head in this condition must be
replaced.

If the cylinder heads appear in good condition, use
a block of wood or plastic scraper to scrape away
carbon deposits. Be careful not to nick or scratch
the aluminum, especially in gasket seating area.

Cylinder heads should also be checked for
flatness. Use a feeler/gauge /and a surface plate or
piece of plate glass to make this check (refer to
Figure 10-1). €ylinder-head flatness should not
vary moreshan .003"; if it does, replace the
cylinder head (refer to Figure 10-1).

NOTE: Measure cylinder head flatness between
each cap screw hole.

Incases where the head is warped or burned, it
will also be necessary to replace the head screws.
The high temperatures that warped or burned the
head could have made the screws ductile which
will cause them to stretch when tightened.

Apply Slight
Downward
Pressure

Hed

Feeler |
Gauge |\
3

Figure 10-1. Checking Cylinder Head Flatness.

CYLINDER BARRELS
Inspection And Reconditioning

Check all gasket surfaces 10 make sure they are
free of gasket fragments. Gasket surfaces must
also be free of deep scratches or nicks.

Check for scoring of the Cylinder Wall. Unburned
fuel, in severe cases, can cause scuffing and
scoring of the cylinder wall. As raw fuel seeps
down the cylinder wall, it washes the necessary
lubricating oils off the piston and cylinder wall so
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that the piston rings make metal to metal contact
with the wall. Scoring of the cylinder wall can also
be caused by localized hot spots resulting from
blocked cooling fins or from inadequate or
contaminated lubrication.

If the cylinder bore is badly scored, excessively
worn, tapered, or out of round, resizing is
necessary. Use an inside micrometer to determine
amount of wear (refer to “Specifications,
Tolerances, And Special Torque Values”, Section
1), then select the nearest suitable oversize of
either .003", .010", .020", or .030". Resizing to one
of these oversizes will allow usage of the available
oversize piston and ring assemblies. Initially,
resize using a boring bar, then use the following
procedures for honing the cylinder:

Honing

While most commercially available cylinder hones
can be used with either portable drills or drill
presses, the use of a low speed drill press is
preferred as it facilitates more accurate alignment
of the bore in relation to the crankshaft crossbore.
Honing is best accomplished at a drill speed of
about 250 RPM and 60 strokes per minute. After
installing coarse stones in hone, proceed as
follows.

1. Lower hone into bore and after centering, adjust
so that the stones are in contact with the
cylinder wall. Use of a commercial catting-
cooling agent is recommended.

2. With the lower edge of each stone positioned
even with the lowest edge of the bore, startidrill
and honing process. Move figne up and down
while resizing to preveatformation of cutting
ridges. Check size frequently.

NOTE: Measure the piston diameter and resize
the bore to the piston"t@obtain the specified
running clearances. Keep in mind the
temperatures caused by honing may cause
inaccurate measurements. Make sure the barrel
is cool when'measuring.

3. When bore is within .0025" of desired size,
remove coarse stones and replace with
burnishing stones, Continue with burnishing
stones until within .0005" of desired size and
then use finish stones (220-280 grit) and polish
to final size. A crosshatch should be observed if
honing is done correctly. The crosshatch should
intersect at approximately 23-33° off the
horizontal. Too flat of an angle could cause the
rings to skip and wear excessively, too steep of
an angle will result in high oil consumption
(refer to Figure 10-2).

Figure 10-2. Cylinder Bore Crosshaltch After Honing.

4. After resizing, check the borefor roundness,
taper, and size Use an ingside micrometer,
telescoping gauge, or.boreigauge to take
measurements (referto Figure 10-3). The
measurements shouid be taken at three
locations in the cylinder—at the top, middle,
and bottom. Two measurements should be
taken (perpendicular to each other) at each of
tHe three locations.

Figure 10-3. Measuring Cylinder Bore.

5. Thoroughly clean cylinder wall with soap and
hot water. Use a scrub brush to remove all
traces of boring/honing debris. Dry thoroughly
and apply a light coat of SAE 10 oil to prevent
rust.

Measuring Piston-to-Bore Clearance

Before installing the piston into the cylinder bore,
it is necessary that the clearance be accurately
checked. This step is often overlooked, and if the
clearances are not within specifications, generally
engine failure will usually result.

NOTE: Do not use a feeler gauge to measure
piston-to-bore clearance—it will yield inaccurate
measurements. Use a micrometer.
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The following procedures should be used to
accurately measure the piston-to-bore clearance:

. Use a micrometer and measure the diameter of
the piston, 1/2" above bottom of piston skirt,
perpendicular to the piston pin (refer to Figure
10-4).

Figure 10-4. Measuring Piston Diameter
{Style “D” Piston).

2. Use an inside micrometer, telescoping gauge, or
bore gauge and measure the cylinder bore. Take
the measurement approximately 2-1/2" below
the top of the bore and perpendicular to the
piston pin.

3. Piston-to-bore clearance is the difference
between the bore and the piston diameter (step
2 minus step 1).

VALVES
Inspection And Service

Carefully inspect valve mechanism parts. Inspect
valve springs and related hardware for excessive
wear or distortion. Valve spring free height should
be approximately 1.68" (1-11/16"). Check valves
and valve seat area or inserts/for evidence of deep
pitting, cracks, or distortiond Check clearance of
valve stems in guides. Réfer to Figure  10-5 for
valve details and specifications.

Hard starting, or l0ss gfipower accompanied by
high fuel consumption may be symptoms of faulty
valves#Although these symptoms could also be
attributed to wiorn,rings, remove and check valves
first. Afterremoval, clean valve head, face, and
stem with,power/wire brush and then carefully
inspect for defects such as warped valve head,
excessive corrosion, or worn stem end. Replace
valves found to be in bad condition. A normal valve
and valves in bad condition are shown in the
accompanying illustrations.

Valve Seat Details

i
1.380
1.370

L DA

Under Valve Seat Insert

_.LT”\

Face \\

Stem

0

1.125" —M18
1.390" —M20

Valve Guide
Depth

Figure 10-5. Valve Details.
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Normal: Even after long hours of operation a valve can
be reconditioned and reused if the face and margin are
in good shape. If a valve is worn to where the margin is
less than 1/32” do not reuse it. The valve shown was in
operation for almost 100 hours under controiled test
conditions.

Gum: Gum deposits usually result from using stale
gasoline. This condition is often noted in applications
where fuel is not drained outiof tank during the off
season. Gum is a'prevalent cause of valve sticking. The
cure is to reapi the valve guides afnd clean or replace the
valves, depending on‘theircondition.

Bad Condition: The valve depicted here should be
replaced. Note the warped head, margin damaged and
too narrow. These conditions couldbe attributed to
excessive hours or a combination of poor operating
conditions.

Carbon Cut: Excessive buildup of deposits in the
combustion chamber may result in valve damage
because deposits can become hard enough to cut the
vaive. Cleaning of the cylinder head at proper intervals
could prevent such damage.

Coking: Coking is normal on intake valves and is not
harmful. If the seat is good, the valve could be reused
after cleaning.

Leakage: A poor grind on face or seat of valve will allow
leakage resulting in a burned valve on one side only.
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Stem Corrosion: Moisture in fuel or from condensation
are the most common causes of valve stem corrosion.
Condensation occurs from improper preservation during
storage and when engine is repeatedly stopped before it
has a chance to reach normal operating temperatures.
Replace corroded valves.

m

the clearance exceeds .005 on intake or .007 on
exhaust valve, determine whether the valve stem or
the guide is responsible for the excessive
clearance.

If the valve stem diameter is within specifications,
then replace the valve guide.

Remove Valve Guide

The valve guides are a tight press fit in the cylinder
barrel. A valve guide removal toolis,recommended
to remove the guides (refer 0, Sectiom 2, Special
Tools). To remove valve guide, refer to Figure 10-6
and proceed as follows;

Slide
Hammer

Cylinder
Barrel

Stud—5/16" x 2-1/2”

Overheating: An gxhaust valve subject to overheating
will have a dark discol@ration in the area above the valve
guide. Worn guides and faulty vaive springs may cause
this condition. Alse,check fonelogged air intake,
blocked fins, and lean,fuel mixture when this condition
is noted.

Valve Guides

I'f a valve guide is worn beyond specifications, it
will not guide the valve in a straight line. This may
result in burnt valve faces or seats, loss of
compression, and excessive oil consumption.

To check valve guide to valve stem ciearance,
thoroughly clean the valve guide and, using a split-
ball gauge, measure the inside diameter. Then,
using an outside micrometer, measure the
diameter of the valve stem at several points on the
stem where it moves in the valve guide. Use the
largest stem diameter to calculate the clearance. If

Figure 10-6. Pulling Valve Guide.
1. Install 5/16-18 NC nut on coarse threaded end
of 2-1/2" long stud.

2. Insert other end of stud through valve guide
bore and install 5/16-24 NF nut. Tighten both
nuts securely.

NOTE: Valve guide must be held firmly by the
stud assembly so that all slide hammer force will
act on the guide.

3. Assemble the valve guide removal adapter to the
stud and then the slide hammer to the adapter.

4. Use the slide hammer to pull the guide out.
Install Valve Guide
To install valve guide, proceed as follows:

1. Make sure valve guide bore is clean and free of
nicks or burrs.
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2. Using valve guide driver (Refer to Section 2,
Special Tools), align and then press guide in
until valve guide driver bottoms on depth gauge.
Refer to Figure 10-7.

X
x

Driver

(Tool #11763)

Depth Gauge

(Tool #11770-for M18
#11771-for M20)

Cylinder
Barrel

Valve /

Guide

Figure 10-7. Installing Valve Guide.

3. Valve guides are often slightly compressed
during insertion. Use a piloted reamer (Refer to
Section 2, Special Tools) and then a finishing
reamer to resize the guide bore to .3125" Refer
to Figure 10-8. :

Figure 10-8. Reaming Valve Guide.

Valve Seat Inserts

Intake valve seats are usually machined into the
cylinder barrel, however, certain applications may
specify hard alloy inserts. The exhaust valve seats
are replaceable alloy inserts. If the seats become
badly pitted, cracked, or distorted, the inserts must
be replaced.

The inserts are a tight press fit in the cylinder
barrel. A valve seat removal tool is recommended
for this job (Refer to Section 2, Special Tools).
Since insert removal causes loss of metal in the
insert bore area, use only Kohler service
replacement inserts which are slightly larger to
provide retention in the cylinder barrel. Make sure
new inserts are properly started and pressed into
bore to prevent cocking of the insert.

Remove Valve Seat Insert

To remove a valve seat insert, refer to Figure 10=9
and proceed as follows:

3/16" Hex

a. Valve Seat
Wrench

Insert

9/16" Open-end
or Box Wrench

NN

Sharp Lip l ‘\%
%
N2>
Cylinder/
Barrel
b. A
Slide ! [
Hammerﬁh‘""""“l- |
B = B
o]
H
[0

Valve Seat
Insert Puller

Hex Nut

Washer

Forcing Screw —

Figure 10-9. Pulling Valve Seat Insert.
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1. Install valve seat puller on forcing screw and
lightly secure with washer and nut.

2. Genter the puller assembly on valve seat insert.

3. Hold forcing screw with a hex wrench to prevent
turning and slowly tighten nut. (See Figure
10-9a.)

4. Continue to tighten nut until puller is tight
against valve seat insert.

5. Assemble adapter to valve seat puller forcing
screw and slide hammer to adapter. (See Figure
10-9b.)

6. Use slide hammer to remove vaive seat insert.
Install Valve Seat Insert
To install valve seat insert, proceed as follows:

1. Make sure valve seat insert bore is clean and
free of nicks or burrs.

2. Align vaive seat insert in counterbore. Using
valve seat installer and driver (Refer to Section
2, Special Tools), press seat in until bottomed!

3. Use a valve seat cutter (see Figure 10-10) and
cut seat to dimensions shown in Figure 10-5.

vl ) B)
Valve Seat
Cutter (Typical}\
Pilot

Figure 10-10. Typical Valve Seat Cutter.

Regroundyor new valves must be lapped in, to
provide fit. Use a hand valve grinder with suction
cup for fimal lapping. Lightly coat valve face with
“fine” grade of grinding compound, then rotate
valve on seat with grinder. Continue grinding until
smooth surface is obtained on seat and on valve
face. Thoroughly clean cylinder barrel in soap and
hot water to remove all traces of grinding
compound. After drying cylinder barrel, apply a
light coating of SAE 10 oil to prevent rust.

Valve Stem Seals

These engines use valve stem seals on the intake
valves. Always use new seals when valves are
removed from cylinder. Seals should also be
replaced if deteriorated or damaged in any way.
Never reuse old seals.

PISTONS AND RINGS
Identification

All Magnum MV engines use'the new, “style D”
pistons and matching piston rings: Style D pistons are
identified by the instaliation direction’identifier “Fly”,
which is stamped into thetop of the piston, and by the
rectangular recesSedarea around the piston pin. See
Figure 10-11. Alsg, the piston pin bosses are thicker
than other styles of similar pistons.

Figure 10-11. Style “D" Piston,

NOTE: The Posi-Lock connecting rods used with
the style D pistons are narrower at piston pin end
to accomodate the increased piston pin boss
thickness, See "Posi-Lock Connecting Rods”
elsewhere in this section.

Inspection

Scuffing and scoring of pistons and cylinder walls
occurs when internal temperatures approach the
welding point of the piston. Temperatures high
enough to do this are created by friction, which is
usually attributed to improper lubrication, and/or
overheating of the engine.

Normally, very littie wear takes place in the piston
boss-piston pin area. If the original piston and
connecting rod can be reused after new rings are
installed, the original pin can also be reused but
new piston pin retainers are required. The piston
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pinis included as part of the piston assembly—if
the pin boss in piston, or the pin are worn or
damaged, a new piston assembly is required.

Ring failure is usually indicated by excessive oil
consumption and blue exhaust smoke. When rings
fail, oil is allowed to enter the combustion
chamber where it is burned along with the fuel.
High oil consumption can also occur when the
piston ring end gap is incorrect because the ring
cannot properly conform to the cylinder wall under
this condition. Oil control is also lost when ring
gaps are not staggered during instaliation.

When cylinder temperatures get too high, lacquer
and varnish collect on pistons causing rings to
stick which results in rapid wear. A worn ring
usually takes on a shiny or bright appearance.
Scratches on rings and pistons are caused by
abrasive material such as carbon, dirt, or pieces of
hard metal.

Detonation damage occurs when a portion of the
fuel charge ignites spontaneously from heat and
pressure shortly after ignition. This creates two
flame fronts which meet and explode to create
extreme hammering pressures on a specific area
of the piston. Detonation generally occurs from
using fuels with too low of an octane rating.

Preignition or ignition of the fuel charge before the
timed spark can cause damage similar to
detonation. Preignition damage is oftenimore
severe than detonation damage—often a holeiis
quickly burned right through the pistomdome.
Preignition is caused by a hot spot in the
combustion chamber from sources such as:
glowing carbon deposits, bloecked fins,_improperly
seated valves, or wrong spark plugs.

See Figure 1012for some commaon types of piston
and ring damage.

Abrasive Scratched Rings

Scored Piston and Rings

Figure 10-12. Common Types of Piston and Ring Damage.
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Service

Service replacement pistons are available in STD
bore size, and in .003", .010", .020", and .030"
oversizes. Replacement pistons include new piston
ring sets and new piston pins.

Service replacement piston ring sets are also
available separately for STD/.003" {(same ring set
for both sizes), .010", .020", and .030" oversized
pistons. Always use new piston rings when
installing pistons. Never reuse old rings.

The cylinder bore must be deglazed before service
ring sets are used.

Some important points to remember when
servicing piston rings:

1. If the cylinder block does not need reboring and
if the old piston is within wear limits and free of
score or scuff marks, the oid piston may be
reused.

2. Remove old rings and ciean up grooves. Never
reuse old rings.

3. Before installing new rings on piston, place top
two rings, each in turn, in its running area in
cylinder bore and check end gap (refer to
Figure 10-13). This gap should be .010"/.032" in
a used cylinder bore and .010"/.023" in a neéw
cylinder bore.

Figure 10-13. Measuring Piston Ring End Cap.

4. After installing the new compression (top and
middle) rings on piston, check piston-to-ring
side clearance. Maximum recommended side
clearance is .006". If side clearance is greater
than .006"”, a new piston must be used. Refer to
Figure 10-14.

Figure 10-14. Measuring Piston Ring Side Clearance.

Install Piston Rings
To ipStall piston ringsgproceed as follows:

NOTE: Rings must be installed correctly. Ring
installation instructions are usually included with
new ring sets.Follow instructions carefully. Use a
piston ring expander to install rings. Install the
bottom (oil control) ring first and the top
compression ring last. Refer to Figure 10-15.

Piston Ring

N\

Dykem
End Gap Stripe

“Pip” Mark

Piston

Top Compression Ring

a2 -
e

.

.

(L

Oil Control Ring

Three-piece
(Three-piece) Expander

Figure 10-15. Piston Ring Installation.
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1. Oil Control Ring (Bottom Groove): Install the
expander and then the rails. Make sure the ends
of expander are not overlapped.

2. Compression Ring (Center Groove): Install the
beveled ring using a piston ring installation tool.
Make sure the “pip"” mark is up and the PINK
dykem stripe is to the left of end gap.

3. Compression Ring (Top Groove): Install the top
ring using a piston ring installation tool. Make
sure the "pip"” mark is up and the BLUE dykem
stripe is 10 the left of end gap.

POSI-LOCK CONNECTING RODS

Posi-Lock connecting rods are used in all Magnum
MV16 and MV18 engines. The Posi-Lock design
ensures accurate alignment of the rod and rod

cap, and uniform lubrication. Once the rod and rod
cap are locked together, shift is virtually
impossible. Refer to Figure 10-16.

Connecting Rod

ol

Match Marks ‘Dowel Sleeve

Rod Cap

Hex'Nuts

Figure 10-16. Posi-Lock Connecting Rods.

Inspection And Service

Check bearing area (big end) for excessive wear,
score marks, running and side clearances (Refer to
Section 1, “Specifications, Tolerances, And

Special Torque Values™). Replace rod and cap if
scored or excessively worn.

Service replacement connecting rods are available
in STD crankpin size and 010" undersize. The
.010"” undersized rod can be identified by the
drilled hole located in the lower end of the rod
shank (refer to Figure 10-17). Always refer to the
appropriate parts information to ensure that
correct replacements are used.

.010" Undersize

Standard

Figure 10-17. Standard and .010"” Undersize Service
Connecting Rods.

CAMSHAFT AND CRANKSHAFT
Inspection and Service

inspect the gear teeth on both the crankshaft and
camshaft. If the teeth are badly worn, chipped, or
some are missing, replacement of the damaged
components will be necessary.

Also, inspect the crankshaft bearings for scoring,
grooving, etc. Do not replace bearings unless they
show signs of damage or are out of running
clearance specifications. If crankshaft turns easily
and noiselessly, and there is no evidence of
scoring, grooving, etc., on the races or bearing
surfaces, the bearings can be reused,

Check crankshaft keyways. if worn or chipped,
replacement of the crankshaft will be necessary.
Also inspect the crankpin for score marks or
metallic pickup. Slight score marks can be cleaned
with crocus cloth soaked in oil. If wear limits, as
stated in “Specifications and Tolerances" are
exceeded, it will be necessary to either replace the
crankshaft or regrind the crankpin to .010"
undersize. If reground, a .010" undersize
connecting rod (big end) must then be used to
achieve proper running clearance. Measure the
crankpin for size, taper, and out-of-round.

NOTE: If the crankpin is reground, visually check
to insure that the fillet blends smoothly with the
crankpin surface. Refer to Figure 10-18.
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High Point From
Fillet Intersections

The Fillet Must
Blend Smoothly

With The Bearing
Journal Surface

= 45°
i Minimum

This Fillet Area
Must Be
Completely Smooth

Figure 10-18. Crankpin Fillets.

OIL PUMP
Inspection And Service

Check oil pump gear for any cracked, chipped, or
badly worn teeth. Replace gear if any of these
problems exist. See Figure 10-19 for oil pump gear
removal.

Small Diameter
g Drift Punch

Figure 10-19. Removing The Oil Pump Gear.

Check oil pump relief valve ball, seat and spring
(refer to Figure 10-20). Ball and seat should be free
of nicks or burrs. Check spring for wear or
distortion. Spring free length should be
approximately .992"”. Replace spring if distorted or
worn.

NOTE: An oil relief valve repair kit is available
which contains a new spring, check ball and
sleeve. Refer to your parts manual for correct kit
part number.

S —

Crankcase (PTO End)

Figure 10-20. Oil Pressure Relief Valve.

GOVERNOR GEAR

Inspection

Inspect the governor gear teeth. Look for any
evidence of worn, chipped, or cracked teeth. If one
or more of these problems is noted, replace the
governor gear.
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SECTION 11
REASSEMBLY

The following sequence is suggested for complete 24. Install rectifier-regulator and connect wiring.
engine reassembly. This procedure assumes that 25. Install carburetor, intake manifold, and

all components are new or have been egxternal govennor components.
reconditioned, and all component subassembly 264 Install aircleaner.

work has been completed. This procedure may 27 Install mufflers.

have to be varied slightly to accommodate 28. Install oil filter.

options or special equipment,

INSTALLOIL PUMP

1. Install the shim spacer (next to support rib), oil
pump drive gear (slotted end of gear hub
towards spacer and rib}, and oil pump drive
shaft (through support rib and into pump
cavity). Refer to Figures 11-1 and 11-3.

CAUTION: Make sure the engine is assembled
using ail specified torque values,
tightening sequences, and
clearances. Failure to observe
specifications could cause seyére
engine wear or damage.

Always use new gaskets.

. Install oil pump.
. Install cross shaft and governor gear.
. Install connecting rods.
. Install bearings and crankshaft.
. Install tappets,and ¢camshaft.
. Install camshaftbore plug and seal
crankcase.
. Install oil séal.
. Install oil pickup screen, oil pressure relief
valve, and oil pans
9. Install oil seal.
10. Install oil filter adapter. Figure 11-1. Installing Oil Pump Drive Gear.
11. Instalhpistén rings.
12. Install\pistons in cylinder barrels. 2. Measure pump drive gear end play with a flat
13. InstalVcylinder barrels. feeler gauge. Refer to Figure 11-2.
14. Measure valve-to-tappet clearance. Recommended end play is .010/.029". Add one
15. Install valves. (1) additional shim spacer, if necessary, to
16. Install cylinder heads and spark plugs. bring end play within range.
17. Install stator.
18. tnstall fan, flywheel, and grass screen.
19. Install electric starter.
20. Install bracket and ignition module.
21. Install fuel pump.
22. Install blower housing, cylinder head baffles,
support baffle, and top baffle.
23. Install breather and vaive cover.

Roll
Pin

O AWM =

o ~4

Spacer
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Flat Feeler

Figure 11-2. Measuring Oil Pump Drive Gear End Play.

3. Rotate the drive shaft and drive gear until hole
in shaft is aligned with slot in gear hub.

4. Lubricate a new roll pin with grease. Drive the
roll pin until it is flush with gear hub. Refer to
Figure 11-3.

I T

Figure 11-3. Securing Oil Pump Drive Gear To Shaft.

5. Lubricaté the oil pumpcavity with engine oil.
Install innera@nd outer rotors. Refer to Figure
114,

Figure 11-4. Installing Oil Pump Rotors.

6. Install the cover (side/marked,“OUT" away
from crankcase) and self/tapping screws. Refer
to Figure 31-5.

SCrews s

Figure 11-5. Installing Oil Pump Cover.

INSTALL CROSS SHAFT AND
GOVERNOR GEAR

1. Install the plain washer, cross shaft, plain
washer, and retaining ring. Refer to Figure
11-6.

Governor Arm [ ]

(Instalied Later]\\L ))
l . 1 '

(installed Later)

Plain Washer
Retaining Ring

Cross Shait

Figure 11-6. Installing Governor Cross Shafft.
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2. Install the governor gear to stub shaft. Refer to
Figure 11-7.

Cross Shaft

Governor Gear

Figure 11-7. Installing Governor Gear.

3. Install the copper washer and governor stop
pin. Refer to Figure 11-8.

Figure 11-8. Installing Governor Stop Pin.

INSTALL CONNECTING RODS

1. Lubricate the connecting rod journals and
studs with engine oil and install connecting
rods to crankshaft.

*When Reinstalling Used Rods: Install the #1
connecting rod to crankshaft journal closest
to flywheel end of crankshaft. Install #2
connecting rod to the journal closest to PTO
end of crankshaft.

2. install the connecting rod caps. Make sure the
match marks are aligned and the proper cap is
reinstalled to each connecting rod. Refer to
Figure 11-9.

Dowel Sleeve

\ I [

Match Marks

Rod Cap

Figure 31-9. Installing Posi-Lock Connecting Rods.

3. Install the héx nuts and torque as follows:

Torque
New Service Rod 140 in. Ib.
Used/Reinstalled Rod 100 in. Ib.

CAUTION: To prevent damage to the
connecting rods and engine, do
not overtorque—loosen—and
retorque the hex nuts on Posi-
Lock connecting rods. Torque the
nuts, in increments, directly to the
specified values.

INSTALL BEARINGS AND CRANKSHAFT

1. Lubricate the crankshaft bearing journals with
engine oil. Install the .130" thrust washer to
PTO end of crankshaft. Refer to Figure 11-10.

Sleeve
Bearings

PTO End
Gear

Connecting M

Rods “*  Thrust Washer
Ny TA..{ (Chamfer Towards Gear)

Figure 11-10. Installing Thrust Washer And Bearings
To Crankshaft.




Make sure chamfer on thrust washer 1s towards

crankgear.

2. Install the bearings to PTO and flywheel end of
crankshaft.

3. Install the crankshaft with connecting rods and
bearings into crankcase. Make sure the
locating tab of PTO end sleeve bearing is
positioned in notch in crankcase. Refer to
Figure 11-11. The oil hole in flywheel end
sleeve bearing must be aligned with the oil
gallery in crankcase. Refer to Figure 11-12.

CAUTION: Improper positioning of bearings
could result in engine failure due
to lack of lubrication.

INSTALL TAPPETS AND CAMSHAFT

1. Lubricate the stems of tappets with engine oil.

install the tappets into crankcase sides. Make
sure that used tappets are reinstalled into the
proper sides and positions (intake or exhaust)
as marked during disassembly.

NOTE: The intake valve tappet is closest to the
flywheel side of crankcase. The exhaust tappet
is closest to the PTO side of crankcase)

. Put a rubber band or tape around/the tappet
stems in the #2 crankcase side (This prevents
the tappets from falling into the #1 side when
reassembling crankcase. Referto,Figure 11-13.

wangd

Tapet Stems

; /l ‘ Sleeve Bearmg

Figure 11-11. Position Of PTO End Bearing/Measuring

Crankshaft End Play.

“Flywheel End R
i Sleeve Bearing

e g \ .
Hole Must Be Aligned R4
B With Oil Gallery

- T T .

Figure 11-13. Holding Tappets (#2 Side) Using Rubber
Band.

3. Place the camshaft into the #1 side of

crankcase. Make sure the timing mark on
crankshaft aligns with the timing mark on
camgear. Refer to Figure 11-14.

Figure 11-12, Position Of Flywheel End Bearing.

4. Measure the crankshaft end play with a flat
feeler gauge. The recommended crankshaft
end play is .002/.014". Refer to Figure 11-11.

Exchange thrust washer, if necessary, to bring
end play within range. Three sizes of thrust
washers are available: .121", .130" (STD), and
139",

Crankshaft _
#Timing Mark \§=::

Figure 11-14. Aligning Crankshaft And Camgear
Timing Marks.
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4. Measure the camshaft end play with a flat

feeler gauge. The recommended camshaft end @) #2 Crankcase Side Exterior
play is .003/.013". Refer to Figure 11-15. Add

shim spacers, if necessary, to bring end play o

within range. [1

Sealant

-

Figure 11-15. Measuring Camshaft End Play.

INSTALL CAMSHAFT BORE PLUG O (O
AND SEAL CRANKCASE

1. Prepare the sealing surfaces of the crankcase
sides and mating surfaces of crankcase and o pm——
cylinder barrels as directed by the sealant '
manufacturer.

#2 Crankcase Side

CAUTION: Do not scrapehe surfaces whén
cleaning as this will damage the
surfaces and could/causelieaks.
The use of a gasket removing
solvent is recommended.

2. Apply a 1/16/ bead of sealant to the #2
crankcase side as,shown in Figure 11-16. Follow
the sealant manufacturer's recommendations
regarding “sétting.” Recommended sealants are
listed in the table on the foilowing page.
Silicone sealant Kobler part no. 52 597 01.

N Oil Gallery
W (In #1 Side)

/O
Sealant " /T

I o o

|
Sealant j

U Y/ T oY\ %

Figure 11-16. Crankcase Sealant Pattern.




Recommended Sealants

These commercially available sealants are recommended for use
on MAGNUM engines.

VENDOR PRODUCT VENDOR NO. & DESCRIPTION AVAILABILITY
Dow Corning| Silicone Rubber Sealant 732 Aluminum, Black, Bronze, Clear,{ Automotive, Hardware,
White and Discount Stores
GE RTV Silicone Rubber RTV102 - White RTV109 - Gary GE SiliconefProducts
RTV103 - Black RTV154 - Gray Distributors
RTV1086 - Red RTV156 - Red
RTV108 - Clear Silmate - Black
GE Silicone Instant Gasket Red Automptive, Hardware,
and Discount Stores
GE Silicone Hi Temp Instant | Red Autombotive, Hardware,
Gasket and/{Discount Stores
Loctite Superflex Silicone Adhesive| 593 - Black Loctite Distributors
Sealant 594 - White
595 - Clear
Permatex Silicone Form-A-Gasket 6 Biue 3 0z. Bubble pack tube| Automotive Hardware,
6B Blue 3-02), Boxed tube and Discount stores
6C Blue 11 oz Cartridge
6M Blue 12 oz. Tube
66B Clear 3 ozaTube
66C Clear” 11 oz. Tube

CAUTION: Using an outdated sealant can result in seallleakage. All of the above sealants have a one to

two year storage life,

3. Lubricate the o-ring of camshaft bore plug with
engine oil. Insert the plug into the camshaft
bore in flywheel end of #1 crankcase side.

When reinstalling a_used plug, make sure the
marks scribed on the crankease and plug
during disassembly arejaligned. Befer to Figure
1117,

4,

Place the #2 crankcase side on the #1 side.
Apply thumb pressure on the plug as the sides
are brought together. Maintain pressure on the
plug as the crankcase fasteners are installed
and tightened. This ensures the plug shoulder
is bottomed tightly against the crankcase. Refer
to Figure 11-18.

#1 Cra_kca_sg Side

RUTHRE (ORI S

#2 Cmnll;cé;é élde I

.l‘

® Apply Thumb Pressure §

e

Figure 11-17. Installing Camshaft Bore Piug.

Figure 11-18. Installing #2 Crankcase Side.
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5. Install the hex flange screws, plain washers,
and hex nuts.

6. Torque fasteners #1 through #6 in the
sequence shown to a preliminary value of 100

in. Ib. Torque the remaining fasteners to 100 in.

Ib. in the most expedient sequence. Refer to
Figure 11-19.

!
L
3 o)
“|
\
|
-3 1o\
o4 20
66 oS '
O\
L
“o o) C

Figure 11-19. Crankcase Fastener Torque Sequéence.

7. Torque fasteners #1 through #4to 260 in. Ib.
Torque fasteners #5 and@6,to 200 in. 1b.
Torgue the remaining fasteners’'to 200in. Ib. in
the most expedient sequence."Refer to Figure
11-19.

8. Locate a centenpunch in the previous stake
marks sugrounding the camshaft bore plug.
Restake the plug securely in place. Refer to
Figure 11-20.

SRS RN
rks*
S

Figure 11-20. Restaking Camshaft Bore Plug.

9. Remove the rubber band or tape from tappets
in #2 crankcase side.

INSTALL OIL SEAL

1. Slide the appropriate seal sleeve (refer to
Section 2, Special Tools) over flywheel end of
crankshaft. Generously lubricate lips of oil seal
with light grease. Slide oil seal over sleeve.
Refer to Figure 11-21.

Oil Seal

Sleeve \

Figure 11-21. installing Oil Seal Using Sleeve.

2. Using the handie (Tool No. NU-11795) and
appropriate seal driver, install the oil seal.
(depth: 1/32" +3/64";-1/64"). Refer to Figure
11-22.

Driver

Figure 11-22. Installing Qil Seal Using Driver.

INSTALL OIL PICKUP SCREEN,
OIL PRESSURE RELIEF VALVE,
AND OIL PAN

1. Instali the oil pickup screen and self-tapping
screws to oil pan. Refer to Figure 11-23.
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L T A

Self-Tappin : S F Oil Pan

N Oil Pickupl

Screen

Figure 11-23. Installing Oil Pickup Screen.

2. Install the oil pressure relief vaive sleeve, steel
ball, and spring. Refer to Figure 11-24.

Oil Passage Tube Installed To
Keep Sealant Out Of Oil Passage.

Closure
Plate Do Not Remove.

Figure 11-24. Installing Oil Pressure Relief Valve. Crankcase

3. Make sure the mating surfaces of crankcase
and oil pan are cleanéd and prepared as
directed by the sedlant manufacturer. Refer to
“INSTALL CAMSHAFT BOREPLUG AND
SEAL CRANKCASE" found previously in this
section forzinformation on'sealants.

4. Apply a 1416 bead of sealant to the oil pan as
shown in Figure 11-250 Follow the sealant
manufacturer’sirecommendations regarding
setting.

Oil Passage
Tube

Figure 11-25. Qil Pan Sealant Pattern.

5. Install the oil pan and hex. flange screws to
crankcase. Torque screws to 150 in. Ib. in the
sequence shown in Figure 11-26.
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INSTALL OIL FILTER ADAPTER

1. Install the gasket, oil filter adapter, and hex
socket head screws. Make sure the arrow on
filter adapter is pointing to carburetor side of
crankcase. Refer to Figure 11-28.

i Hex Socket
4 Head Screws

N

G5 @ Carburetor Side Of Crankcase

Figure 11-26. Oil Pan Fastener Torque Sequence. Figure 11-28. Installing Oil Filter Adapter.

INSTALL OIL SEAL

1. Slide the appropriate seal sleeve over the PTO

2. Torque the hex socket head screws to 125 in. lb.

end of crankshaft. Generously lubricate the lips NOTE: Refer to the “Lubrication System”
of oil seal with light grease. Slide the oil seal Section for installation torques of remote oil
over sleeve. Refer to Figure 11-21, filter and oil filter bypass components.

2. Using the appropriate oil seald@driVer {ToohNo, INSTALL PISTON RINGS

KO-1019), install the oil sedl into the oil pan,

Refer to Figure 11-27. NOTE: For detailed piston inspection procedures

and piston ring instaliation procedures, refer to
the “Inspection And Repair/Reconditioning”
Section.

INSTALL PISTONS IN
CYLINDER BARRELS

CAUTION: Proper orientation of the pistons
within cylinder barrels is extremely
important. Improper orientation may
cause extensive wear or damage.

Crankshaft

1. Stagger the piston rings in grooves until the
end gaps are 120° apart.

2. Lubricate the pistons and rings with engine oil.
Install piston ring compressor around pistons.
Refer to Figure 11-29,

Driver

Qil Pan

Figure 11-27. Installing Oil Seal Using Driver,
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Piston Ring Compressor
Installed Around Piston

Cylinder
Barrel

INSTALL CYLINDER BARRELS

1. Make sure the mating surfaces of crankcase
and cylinder barrels are cleaned and prepared
as directed by the sealant manufacturer. Refer
to “INSTALL CAMSHAFT BORE PLUG AND
SEAL CRANKCASE" found previously in this
section for information on sealants.

2. Apply a 1/16” bead of sealant to the crankcase
as shown in Figure 11-31. Follow the sealant
manufacturer's recommendations regarding
setting.

Figure 11-29. Installing Pistons.

3. Orient the “Fly” mark on pistons so it points
towards flywheel (intake port) side of cylinder
barrels. Refer to Figure 11-30.

2 Arrow Must Point
Towards Fiywheel

Figure 11-30. Piston Installation Direction Identifier.

Gently push the pistonstinto cylinder bores
from cyclinder head side—do not pound on
piston. Refer to Figure,11-29.

Make sure that used pistons are reinstalled into
the proper cylinder barrels'as marked during
disassembly:

4. Continue pushing the'piston into bore until the
piston pin bore is completely exposed on the
crankcase side of cylinder barrel. Make sure
the oil control ring is not exposed.

NOTE: Engine should be in a vertical position
to complete assembly procedures.

®
@)
° ®
OJs AS T
_— Sealant / 3
1
9 2 o<

N g

Figure 11-31. Cylinder Barrel Sealant Pattern/Cylinder
Barrel Fastener Torque Sequence.

3. Install one (1) new piston pin retainer in one
side of each piston pin bore.

4. Install the pistons (inside cylinder barrels},
piston pins, and new piston pin retainers to
connecting rods. Refer to Figure 11-32.

CAUTION: To prevent damage to the
connecting rods when reinstalling
the cylinder barrels, make sure the
barrels and connecting rods are
supported at all times. Do not
allow the connecting rods to strike
the edges of crankcase.
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Cylinder
Barrel

Tt piston Pin
S __And Retainers

Figure 11-32. Installing Pistons/Cylinder Barrels To
Connecting Rods.

5. Slide the cylinder barrels over pistons and
crankcase studs.(Note #1 & #2 markings)

6. Install the plain washers and hex nuts. Torque
hex nuts #1 and #2 to 100 in. Ib. Torque the
remaining hex nuts to 100 in. ib. in the most
expedient sequence. Refer to Figure 11-31.

7. Torque all hex nuts to 200 in. Ib. in the
sequence shown.

MEASURE VALVE-TO-TAPPET
CLEARANCE

IMPORTANT:

The piston must be at top dead center (TDC) of
the compression stroke to’measure valve=tos
tappet clearance. By rotating the crankshaft and
observing the tappets for movementyit.can be
determined if a cylinder is at TDC.

I, for example,"the erankshaft is rotated and
movement is observedyin the #2 side valve box—
the opposite cylinder {#).side) will be at TDC and
valve-to-tappet clearance can be measured.

Rotating the flywheel one complete revolution
(3602 hwill then cause movement in the #1 side
valve box, The #2 side cylinder will be at TDC,
enabling'measurement of valve-to-tappet
clearance for that side.

The valve faces and seats must be lapped-in
before checking/adjusting valve-to-tappet
clearance.

1. Rotate the crankshaft and look into the valve
boxes. The tappets will move in only one of the
boxes.

2. Install valves into valve guides for the cylinder
in which no movement was observed. Hold
valves firmly against seat and measure valve-to-
tappet clearance with a flat feeler gauge. Refer
to Figure 11-33.

_lInsert Flat Feeler auge

Belween Valve Stem And Tappe
. R 2

Figure 11-33. Measuring Valve-To-Tappet Clearance.

Clearance Specifications -~ See Page 3.6

3) Rotate the crankshaft 360° and measure the
valve-to-tappet clearance for the remaining
cylinder. Refer to “Clearance Specifications.”

4. If the clearance is insufficient, grind the valve
stems until the correct clearance is obtained.
Make sure the valve stems are ground perfectly
flat and smooth.

If the clearance is excessive, replace the valves
and recheck clearance.

INSTALL VALVES
1. Install the intake valve seals to valve guides.

2. Install the valve springs {close coils towards
cylinder head surface), exhaust valve rotators,
lower intake valve spring retainers, and valves.

3. Compress the springs using a valve spring
compressor and install keepers. Refer to Figure
11-34.
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Exhaust Valve Intake Valve

Cylinder Barrel

Valve Spring

o )
Compressor Valve Springs

Keepers

Stator Self-Tapping

Figure 11-34, Installing Valves. Side #1 Shown.

INSTALL CYLINDER HEADS AND
SPARK PLUGS

1. Install gaskets, cylinder heads, plain washers,
and hex cap screws (lubricate threads with oil).
Torque hex cap screws in the sequence shown
in Figure 11-35 to 15/20 ft. Ib.

Figure 11-35. Cylinder Head Fastener Torque
Sequence.

2. Install the sparkyplugs (0.025” gap); torque to
10/15 ft. Ib.

INSTALL STATOR

1. Install the stator and self-tapping screws. Make

sure the stator leads are positioned as shown in

Figure 11-36.

Figure 11-36. Installing Stator.

INSTALL FAN, FLYWHEEL; AND
GRASS SCREEN

WARNING:{ Damaging Crankshaft and Flywheel

£

CAUTION:

Could Cause Personal Injury!
Using,.improper procedures to install
the flywhéel can crack or damage the
crankshaft and/or flywheel. This not
only causes extensive engine
damage, but also is a serious threat
to the safety of persons nearby, since
broken fragments could be thrown
from the engine. Always observe and
use the following precautions and
procedures when installing the
flywheel.

A.Before installing the flywheel,
make sure the crankshaft taper
and flywheel hub are clean, dry,
and completely free of lubricants.
The presence of lubricants can
cause the flywheel to be over
stressed and damaged when the
cap screw is torqued to
specification.

B. Make sure the flywheel key is
instalied only in the flat area of
keyway, not in the rounded area.
The flywheel can become cracked
or damaged if the key is installed
in the rounded area of keyway.

C.Always use a flywheel strap
wrench to hold flywheel when
tightening the flywheel fastener.
Do not use any type of bar or
wedge between the cooling fins or
flywheel ring gear, as these parts
could become cracked or
damaged.

11.12




1. Install the spacers, fan, and hex flange screws.
Torque screws to 115 in. Ib. Refer to Figure
11-37.

Spacers (4)

Hex Flange
ZScrews (4)

Figure 11-37. Installing Fan To Flywheel,

2. Place the flywheel on crankshaft and install
plain washer, split lock washer, and hex cap
screw (lubricate threads with oil). Refer to
Figure 11-38.

I | / Hex Cap Screw
=T " Lock Washer
; Plain Washer

: - k
" A

J

A

Figure 11-38.\Installing Flywheel Fastener.

3.4Hold the flywheel)with the strap wrench and
torgue the hex cap screw to 40 ft. Ib.

4. Installithe grass screen to fan.
INSTALL ELECTRIC STARTER

1. Install the starter, split lock washers, and hex
nuts. Refer to Figure 11-39.

Hex Nuts And
g Lock Washers

Starter

Figure 11-39. Installing Electric Starter.

INSTALL BRACKET AND
IGNITION MODULE

14Install the bracket and hex flange screws to #1
cylinder barrel. Make sure the arrow on bracket
is pointing to the carburetor side of crankcase.
Refer to Figure 11-40.

81 E:ylinder
“Barrel
y 3

Figure 11-40. installing ignition Module Bracket.

2. Install the ignition module and hex flange
screws to bracket. Move module as far from
flywheel/magnet as possible—tighten hex cap
screws slightly.

3. Align the magnet on flywheel with the module.
Insert a .014" flat feeler gauge or shim stock
between magnet and module. Loosen the hex
flange screws so magnet pulls the module
against feeler gauge. Refer to Figure 11-41.
Tighten the hex flange screws securely.
Remove the feeler gauge or shim stock. Due to
the pull of the magnet, the magnet-to-module
air gap should be within the final range of
.008"/.012".
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Hex Flange
Screws

Figure 11-41. Installing lgnition Module.

4. Rotate the flywheel back and forth; check to
make sure the magnet does not strike the
module. Readjust gap if necessary.

INSTALL FUEL PUMP

1. Install the gasket, fuel pump, and truss head
screws. Refer to Figure 11-42.

CAUTION: Make sure the fuel pump lever is
positioned above the camshaft.
Damage to the fuel pump and
subsequent severe engine damage
could result if the lever is
positioned below the camshaft.

Truss
Head Screws

2. Install the high tension leads and kill lead into
grommet. Install the grommet in slot in blower
housing.

3. Install the blower housing, and self-tapping
screws shown in Figure 11-43.

h Self-Tapping &
> Screws

../k.l

Blower Housing %

Figure 11-43. Installing Blower Housing.

4/1nstall the #1 side cylinder head baffle and self-
tapping screws. Slide the oil fill tube support
bracket onto oil fill tube and install the o-ring.
Secure the bracket to blower housing with self-
tapping screws. Refer to Figure 11-44,

Blower

----------- ;

#1 Side
Cylinder Head
Baffle

Figure 11-42. Installing Fuel Pump.
2. Torque screws to 40/45 in. Ib,

INSTALL BLOWER HOUSING, CYLINDER
HEAD BAFFLES, SUPPORT BAFFLE,
AND TOP BAFFLE

1. Route the stator leads to carburetor side of
crankcase.

Figure 11-44. Installing #1 Side Cylinder Head Baffle.

5. Install the #2 side cylinder head baffle and self-
tapping screws. Refer to Figure 11-45.
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Blower
Housing

#2 Side
Cylinder Head § s
Baffle -5\
Self-Tapping
Screws

Figure 11-45. Installing #2 Side Cylinder Head Baffle.

6. Install the support baffle, top baffle, and self-
tapping screws. Refer to Figure 11-46.

[support Bafii

bt i S N gl

= g ——

I Self-Tapping- ‘ 55 .
Screws (2) { phe = Self-Tapping
EEE S b § Screws

W Sell-Tapping
' Screws

Figure 11-46. Installing Support Baffle’And Top Baffle.

INSTALL BREATHER AND VALVE COVER
On #1 Side:

1. If removed, install the umbrella valve to
breather plate.‘Refer to Figure 11-47.

Figure 11-47. Installing Breather Components.

2. Install the gasket, breather plate, and seal.
Make sure the umbrella valve is positioned
above the stud (towards blower housing).

3. Install the gasket, breather cover, copper
washer, and hex nut. Make sure the hole in
breather cover is positioned above the hex nut
(towards blower housing). Refer to Figure
11-48.

On #2 Side:

1. Install the gasket, valve cover, copper washer,
and hex nut. Refer to Figure 1,1-48:

[Hex Nuts And

Breather EREAE

S/

Figure 11-48. Installing Breather Cover And Valve
Cover.

INSTALL RECTIFIER-REGULATOR
AND CONNECT WIRING

1. Install the rectifier-regulator and hex cap
screws. Refer to Figure 11-48.

e

" Heclifielr—Regulator“:' R

g ery Chargings

§(B *) Lead I

Figure 11-49. Installing Rectifier-Regulator.
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2. Install the battery charging (B+) lead to center
position of connector. Install the connector to
rectifier-regulator.

3. Install the battery charging (B+) and kill lead to
connector as necessary.

INSTALL CARBURETOR, INTAKE
MANIFOLD, AND EXTERNAL
GOVERNOR COMPONENTS

1. Install the gasket, intake elbow, internal tooth
lock washers, and pan head screws to
carburetor. Refer to Figure 11-50.

4. Instali the fuel line and hose clamp to fuel inlet

fitting on carburetor.

5. Install the plain washer and governor arm to

cross shaft. Refer to Figures 11-52, 11-53, and
11-54. Do not tighten hex nut on governor arm
until linkages are installed and arm is adjusted
(steps 6 and 7).

Hex Nuts (2)

Gasket

Intake
Manifold

Carburetor
sket

~N
\Ga

Pan Head Screws (3)
And internal Tooth Lock Washers (2)

Cross Shaft

rnor Arm
(Installed Previously) Goyernor Ar

L)

—

L
Plain Washer

W Retaining Ring
{Installed Previously)
XN

Plain Washers
(Installed Previously)

Figure 11-52, Installing Governor Arm To Cross Shaft.

Figure 11-50. Installing Intake Elbow And Carburetor.

2. Install the gasket, carburetor with intake elbow,
and hex nuts to intake manifold. Torque hex
nuts to 150 in. Ib.

3. install the gaskets, intake @anifold with
carburetor, plain washers, and hex socket head
screws. Torque screws 10,150 in. 1b. Refer to
Figure 11-51.

N §Hex Socket Head Screws
i And Plain Washers

Inlet Fitting§
Fuel Line - .
And Hose Clamp

intake @
i Manifold &
N/ -

Governor
Arm

Figure 11-51, Installing Intake Manifold With
Carburetor.

Figure 11-53. Installing External Governor
Components.
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Gvrnr
Spring

Govemnor
Linkage

Figure 11-54. Installing External Governor
Components.

6. Install the throttie linkage to throttle lever on
carburetor and throttle lever on intake
manifold. Install the governor linkage to throttle
lever on intake manifold and governor arm.

NOTE: The linkages on some engines are
secured into the bushings with small retaining
clips. These clips can be eliminated by
ordering and installing new bushings.

7. Governor Adjustment. Refer to Figure 11-55,

A. Grasp the cross shaft with pliers and/turs
shaft clockwise as far as it will go.

B. Pull the governor arm away from carburetor
as far as it will go. Tighten the hexsnut.to"15

in. Ib. torque.

Governor, Arm
{Pull Away From Carburetor)

Cro$s Shaft
(Turn Clockwise)

Figure 11-55. Adjusting Governor Arm/Cross Shaft.

8. Install governor spring to governor arm and
speed control lever. Refer to Figure 11-54.
Make sure spring is installed in the same
positions as noted during disassembly, for
proper operation.

INSTALL AIR CLEANER

1. Install the gasket, air cleaner base, breather
hose, and self-tapping screws. Refer to Figure
11-56.

CAUTION: Make sure the breather hose seals
tightly in @ir cleaner base and
breathencover to prévent
unfiltefed air from entering the
engine.

P -
} Seff-Tapping

sScrews (4) , Gasket

Intake
Elbow

Breather
Hose

Figure 11-56. Installing Air Cleaner Base.

2. Install the paper element, optional precieaner,
element cover, and element cover seal. Refer to
Figure 11-57.

Element
Cover

Paper
Element

Optional
Precleaner

Figure 11-57. Installing Air Cleaner Element.
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3. Install the air cleaner cover and wing nut.
Tighten the wing nut 1/2 to 1 full turn after nut
contacts cover. Do not overtighten. Refer to
Figure 11-58.

Air Cleaner
Cover

Figure 11-58. Installing Air Cleaner Cover.

INSTALL MUFFLERS

1. Install the gaskets, mufflers, split lock washers,
and hex socket screws. Torque screws to 150
in. Ib. Refer to Figure 11-59.

Hex Socket Head Screws a.
And Split Lock Washers

Muffler

Figure 11-59, Installing Mufflers.

INSTALL OIL FILTER

NOTE: The instructions given here are for the
basic spec engine ‘with the engine mounted oil
filter. Refer to Figure 11-60. If the engine is

equipped with an optional remote oil filter system,

refer to the “Lubrication System” Section in this
manual for installation details.

Spark Plug
Lead

Qit Filler Cap/Dipstick

Oil Filter

Oil Drain T e - i - (O D.rain
Plug - Plug

Figure 11-60. Installing Qil Filter, Oil Drain Plugs, And
Spark Plug Leads:

1. Apply a thin_goating of oil to the rubber seal on
oil filter.

2. Turn the filter elockwise until rubber seal
contacts the filter adapter, then tighten filter an
additional 1/2tukn,

3. Add.an additional 1/2 pint of oil for the filter
capacity.

PREPARE THE ENGINE
FORIOPERATION

The engine is now completely reassembled.
Before operating the engine, be sure to do the
following:

[ Make sure all hardware is tightened securely
and oil drain plugs are installed.

O Fili the crankcase with the correct amount,
weight, and type of oil. Refer to the oil
recommendations and procedures in the
“General Information” and “Periodic
Maintenance” Sections.

O Adjust the carburetor idle fuel needle, or idle
speed adjusting screw as necessary. Refer to
the “Fuel System And Governor” Section.

[J Make sure the maximum engine speed does
not exceed 3750 R.P.M. Adjust the high speed
stop as necessary. Refer to the “Fuel System
And Governor"” Section.
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TESTING THE ENGINE

It is recommended that the engine be operated on a
test stand or bench prior to installation in the piece
of equipment.

1. Set the engine up on a stand. Install an oil
pressure gauge in the location normally used for
Oil Sentry. Refer to “Lubrication system” sec-
tion, figures 7-9 and 7-10. Start the engine and
check to be certain that oil pressure (40 p.s.i.
or more) is present. Run the engine for 5-10
minutes between idie and mid-range. Adjust the
carburetor mixture settings as necessary.

2. Make sure the maximum engine speed does not
exceed 3750 rpm. Adjust the throttle and choke
controls and the high speed stop as necessary.
Refer to the “Fuel System and Governor” sec-
tion.

N
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