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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

" . N Decal
A._ [ KOHLERERETE KOHLERENEINE
MODE on.&l?.’-"’ ISHA______P - A
SR MODEL NO, 111 5 - : ) .
B._T“mma FiEEA SO SFEC. NO. 35:5;31-.*______3 Figure 1-1. Location Of Engine Identification Decal.
WEFER TO OWNER'S MANUAL RE“&E&TB&:&:‘?‘"’:;N:E
%m&?&?&;mﬂm INSTRUCTIONS AND SAFETY
c RECAUTION, PRECAUTIONS.
KOHLER COMPANY
ST (St o ]
T
SERIAL NO.
EAEARDURED | c
1EEETALTES 47

A. Model No. MV18S
oy
[ 1
Magnum Engine ‘ Version Code
‘ Horsepower (| o _ Fiectric Start
I Vertical Crankshait—|
B. Spec. No. 58501
Engine Model Code |
cgge II\\nA?/(:eel Variation of
(MVA4, MV17) Basic Engine
. 58 MV18
C. Serial No. 57 MV20 1626501766

Year Manufactured Lr' ]:

16 1986 |

18 1988

Figure 1-2. Engine Identification Decals.

1.1
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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
follow Warnings and Cautions could result in injury to yourself and others nearby.

A

AWARNING

Explosive fuel
can cause fires and severs
L

Stop engine before filling fuel tank.

See Owner's Manual.

AWARNING

Rot,
cmm:mm Inhsy.

Stay away while engine Is In
operalion,

See Owner's Manual.

AWARNING

il

Hot parte
can cause severe bume.

Do not touch engine while
operating or just after stoppling

See Owner's Manual,

WARNING: Explosive Fuel!

A

Gasoline is extremely
flammable angd its
vapors can explode if
ignited. Store gasoline
only in approved
containers, in well-
venlilated, unoccupied
buildings, away from
sparks or flames. Do
not fill the fuel tank
while the engine is hot

or running, since spifled

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.

WARNING: Rotating Parts!

A

Keep hands, feet, hair,
and clothing away from
all moving parts to
prevent injury. Never
operate the engine with
covers, shrouds, or
guards removed.

WARNING: Hot Parts!

A

Engine componenis
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.

12
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WARNING:

A

CAUTION:

A

WARNING:

A

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 inhaling
exhaust furmes, and
never run the engine in
a closed building or
confined area.

Overspeed Is
Hazardous!

Do not tamper with the
governor setting.
Overspeed is
hazardous and could
cause personal injury.

WARNING: Dangerous Acid,

a

Explosive Gases!
Batteries contain
suffuric 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 times.
Keep batteries out of
the reach of children.
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
ignitiorr away from the
area. Folfow 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
starter disassembly,
can cause the sudden
and potentially
dangerous refease 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.

Www.mymowerparts.com
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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
regulariy. Failure to use the correct oil 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 Viscosity Grades

oW-20 SW-30

TEMPERATURE RANGE EXPECTED BEFORE NEXT QU CHANGE

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

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

A fogo or symbol on oil containers identifies the AP
service class and SAE viscosity grade, Refer to
Figure 1-3.

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

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

etuny

T

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
s With Filter 50 Hours*

ABOVE AE 30 Without Filter 25 Hours
32°F (0°C) N ' With Filter 25 Hours
Multiviscosity Without Filter 25 Hours

BELOW Multiviscosit With Filter 50 Hours
32°F (0°C) y Without Fiiter 25 Hours

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

1.4
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Qil Filter

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

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

FUEL RECOMMENDATIONS

WARNING: Expiosive 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 flarmes. 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. A container with a ca-
pacity of 2 gallons or less with a pouring spout is
recommended. Such a container is 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 sasy starting.

Do not add oil to the gascline.

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

Fuel Type

For best results, use only clean, 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 gascline is recommended, as it leaves
less combustion chamber deposits. Leaded gaso-
line may be used in areas 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/Alcohal blends

Gasoho! {up to 10% sthyl alcohol, 80% unleaded
gasoline by volume) is approved as a fue! for Kohler
engines. Other gasoline/alcohol biends are not ap-
proved.

Gasoline/Ether blends

Methy! 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 gasoline/ether blends are not approved.
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STANDARD TORQUE VALUES!

Bolts, Screws, Nuts, and Fasteners Belts, Screws, Nuts, and Fasteners
Assembled into Cast iron or Steel Assemblied Into Aluminum
Size Grade 2 Grade 5° | Grade 8§ Slze Grade 2 Grade 5 Grade 8
#8-32 20 in. Ib. 25in. Ib. - #8-32 20 in. ib. 20 in. Ib. 20in. Ib.
#10-24 32in. tb. 40 in. Ib. - #10-24 32in. Ib. 32in. Ib. 32in. Ib.
#10-32 32in. Ib. 40in. 1. - 1/4-20 70in. Ib. 70in. Ib. 70in. Ib.
1/4-20 70in. Ib. 115in. Ib. 165in. Ib. 5/16-18 150 in. Ib 150in. Ib 150 in. ib
1/4-28 85in. |b. 140 in.1b. | 200in. Ib. —— e —
5/16-18 150 in. tb. 250 in.Ib. | 350in. Ib.
5/16-24 165 in. Ib. 270in. Ib. 30 ft. Ib.
3/8-16 260 in. Ib. 35 ft. Ib. S50 ft. Ib.
3/8-24 300in. Ib. 40 ft. Ib. 60 ft. Ib.
7/16-14 35 . {b. 55 ft. Ib. 80 ft, Ib.
7/16-20 45 ft. Ib. 75 ft. Ib. 105 #t. Ib.
1/2-13 50 ft. Ib. 80ft. Ib. | 1151t Ib. Oit Drain Plugs*
;5?;2_?2 ;g :: :g :gg 2 :g 1?: 2 :g Size Into Cast iron Pans | Into Aluminum Pans
9/16-18 100 ft. Ib. 165 ft. Ib. 230 ft. Ib. 1/4" 15Q in. Ib. 100 in. lb.
5/8-11 110 ft. Ib. 180 ft. Ib. 260 ft. lb. 3/8" 180 in. Ib. 120 in. Ib.
5/8-18 140 ft. Ib. 230 ft. ib. 330 ft. 1b. 1/2" 20 ft. Ib. 13 1. Ib.
3/4-10 150 ft. Ib. 245 ft. ib. 350 ft. Ib. 3/4” 25 ft. Ib. 16 H. Ib.
3/4-16 200 ft. Ib. 325 . Ib. 470 ft. Ib. X-708-1% 20/25 1. Ib. 20/25ft. Ib.
Conversions
ft.ib. =in.Ib.x 12
n. lb. = ft. b, + 12

kgm = ft. Ib. x 0.1383
Nm. = ft. Ib. x 1.3558

SPECIFICATIONS, TOLERANCES, AND SPECIAL TORQUE VALUES?

Model Model Model
General MV16 MV18 MV20
Horsepower (@ 3,600 1Pm) ... o it i it te e i r e 16 18 20
Displacement (CU. iN.) ..o oo i et cairae e 4218 42.18 46.98
Bore ...... . i, L 3.12 3.2 3.12
LSy o - T 2.75 2.75 3.06
Compression Ratio ...... ... it i i 5.8:1 6.0:1 6.0
Approx. Weight (Ib.) ... e 130 130 130
Approx. Qil Capacity® Engines Without Filter(U.S. Quarts)........ 1.75 1.75 1.75

*For best results, 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 .S. pint of oil is required when oil filter is
replaced.

1.6
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Model Model Model
MV1i6 Mv18 Mv20

Angle of Operation - Maximum
(At Full Oil Level; Intermittent Operation)
Carh. Side Up ... e, a0¢ 30° 30°
Carb. Side DoWN ... . e e 300 300 30°
#1Cylnder Up ..o e 250 25° 25°
#1 Oylinder DOWN . ... e e e 250 25° 25°
Camshatt
ENd Play .. e e .003/.013 .003/.013 .003/.013
Camshaft to Camshatt Bearing

Running Clearance ........ ... it .0010/.0025 .0010/.0025 .0010/.0025
Carburetor
Preliminary Idle Fuel

Screw Setting (Turns) . ... . o i 1Va 1Y 14"
Float Level ... i e .690/.720 .690/.720 680,720
Throttle Plate/Choke Plate Retaining

Screw Torque (in Ib.) oL v i e e 8/12 8/12 B/12
Main Fuel Jet Torque {in. Ib.} ... .o i 12/16 12/16 12/16
Bowl Retaining Scew Torque (in. 1B.) ... ..o iiei i, 45/55 45/55 45/55
Connecting Rod (Posi-Lock)
New Service Rod Nut Torque (in. D)% % ... ittt 140 140 140
Used Rod Nut Torque (in. Ib.)* 5 .. i e 100 100 100
Rod to Crankpin Running Clearance-New ...................... .0012/.0024 .0012/.0024 .0012/.0024
Rod to Crankpin Max. Wear Limit . ................. . .ot .0029 .0029 .0029
Rod to Piston Pin Running Clearance-New ... ................. .0006/.0011 .0006/.0011 .0006/.0011
Rod Side Play on Crankpin . ... ..ot iniiiiii i iiiiananes 005/.016 .005/.016 .005/.016
Crankcase/Cylinder Barrel
Intake and Exhaust Manifold Fastener

TOrQUE (N 1) sttt ettt et e e 150 150 150
Oil Pan Fastener Torgue (in. 1D.)7 ... o i it 150 150 150
Cylinder Barrel Nut Torque {in. Ib.) .. ... .. ot 200 200 200
Crankcase Nut Torque (in. b)) ..o e i 260 260 260
5/16" Crankcase Screw Torque {in. Ib.) ............... ... ... 200 200 200
3/8" Crankcase Screw Torque (in. 1D.)7 .. ... o i iien . 260 260 260
Crankshaft
Crankshaft End Play . ..ottt i e e e ieia e .002/.014 .002/.014 .002/.014
Main Bearing Surface Max. Wear Limit .......................... 1.7407 1.7407 1.7407
Sleeve Bearing Max. QutofRound ................cooiiiiniinn. .0005 .0005 .0005
Sleeve Bearing Max. Taper ........covviirineiainiinaiiinen., .00 .0 .001
New Sleeve Bearing Max. Running Ciearance.................... .0049 .0048 .0049
Sleeve Bearing Running Clearance Max. Wear Limit.............. .0058 0059 .0059
New Sleeve Bearing 1.D. (installed) . ............oooiiiviiit, 1.7439/1.7461 1.7439/1.7461 1.7439/1.7461
Crankpin O D, - NBW ... i i e e e 1.3733/1.3738 1.3733/1.3738  1.4993/1.4998
Crankpin O.D. Max. WearLimit ............ ... oo 1.3728 1.3728 1.4988
Crankpin O.D. Max. OutofRound ......... ... .. ... ... ui. .0005 0005 0005
Crankpin O.D. Max. Taper. ... ..ottt .o .00 001
Cylinder Bore
LD - NEW L i s e 3.1245/3.1255 3.1245/3.1255 3.1245/3.1255
LD, Max. Wear Limit .. ... e 3.128 3.128 3.128
ILD.Max. Out of Round . .. .. ... . o i .002 .002 002
LD, MaX, Taper e i e e e 0015 0015 .0015

*1 turn for High Idle on Walbro Adjustable Jet Carburetor.

1.7
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Model Model Model
MV16 MV1is MvV20
Cylinder Head
Cap Screw Torque {ft. 1D 7 ... e 15/20 15/20 15/20
Max. OQut of FIatness . ... i it iie e .003 .003 .003
Fan/Flywheel
Fan Fastener Torque (IN. 4B . . oo i it e e 15 115 115
Flywheel Fastener Torque (ft.Ib.)*. ... .. o i, 40 40 40
Fuel Pump
Mounting Screw Torgue (in. 1D} ... et iie i iaranes 40/45 40/45 40/45
Ignition
ignition Moduleto Magnet AirGap............oiiiiiiiiiiinen .008/.012 .008/.012 .008/.012
Spark Plug Type (Champion® or EQuiv.) .......oiiiiiiinennnns RV15YC RV1SYC RV15YC
Spark Plug Gap . . ... et 0.025 0.025 0.025
Spark Plug Torque (ft. Ib.) ... ... o i 10/15 10/15 1015
Qil Fill/ il Filter'®
Engine Mtd. Filter Adapter Fastener Torque (in. Ib.) .............. 125 125 125
Remote Qil Filter Cover Fastener Torque (in_lb.y ................. 125 125 125
Remote Qil Line Fitting Nut Torque (in. b)) ...............oial. 65/80 65/80 65/80
Remote Qil Line Reducing Connector Torque {in. Ib.} ............ 65/80 65/80 65/80
Remote Qil Line Flare Nut Torque (in.Ib.) ....................... 100/120 100/120 1001120
Remote Qil Filter Adapter Fitting Torgue (in. Ib.) ................. 90/130 90/130 90130
Oil Filter Instatlation Torque (in. Ib.)} ..o e 50/80 50/80 50/80
Qil Filter Bypass Cover Fastener Torque {in. lb.) ................. 125 125 125
Qil Pump
Pump Shatt to Crankcase Running Clearance ................... .0010/.0026 .0010/.0026 0010/.0026
Pump Drive Gear End Play ....... ...t iin it iinnnnnns .010/.029 .010/.029 .010/.029
Piston and Piston Rings
(Style “D" Pistons)
Thrust Face O.D. @ D1 - NeWw? . ... . i ieirrieianreanns 3.1203/3.1210 3.1203/3.1210 3.1203/3.1210
Thrust Face O.D. @ D1 - Max. Wear Limit® ... .................... 3.1181 3.1181 31181
Thrust Face to Bore Clearance @ D1-New® .. ................... .0035/.0052 .0035/.0052 .0035/.0052
Piston Ring End Gap - New®? . ... . .. ittt irinens .010/.023 1010/.023 .0107.023
Piston Ring End Gap-Used (Max.)®. ........ciiiiiiiiiiiiinnnnnn .032 032 .032
Piston Ring Side Clearance - Max. ...........viuireirrrnennnrrenn .006 .006 006
Piston Pin O.D. - NeW .. ... e .6247/.6249 .6247/.6249 .7499/.7501
Vaives and Tappets
Intake Valve to Tappet Clearance-Cold ............... ... ...
Exhaust Valve to Tappet Clearance-Cold ....................... See Page 3.6
Intake Valve Minimum Lift-ZeroLash........................... 274 274 274
Exhaust Valve Minimum Lift - ZeroLash ......................... 274 274 274
intake Valve Minimum Stem O.D. ... .. ... i i 3103 3103 3103
Exhaust Valve Minimum Stem O.D........ ...ttt iiinnens .3088 .3088 .3088
Nominal Valve Seat Angle (intake & Exhaust) ......... ... ......... 45° & 30° 45° & 30° 45° & 30°
Valve Guide Reamer Size ... .........oouiriiiiraaeeeaanns. ' 3125 3125 3125
Intake Valve Guide 1.D. Max. Wear Limit ..................c.c.... .005 005 005
Exhaust Valve Guide 1.0, Max. Wear Limit ....................... 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 t 20%,

4. Lubricate with oil at assembly.

2. All dimensions are in inches unless otherwise
specified.

5. 3/8-16 thread with hex head nut and fiber gasket.

1.8
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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 seguence.

©

Top and center compression rings.

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

D1

- D1

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

1.9
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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 disassembily, 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 2-1), or
the tools can be ordered individually. Contact your
Kohler Distributor for price and availability.

Figure 2-1. Speciai Service Tool Kit—No. NU-3211-A.

2.1
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VALVE SERVICE TOOLS

TOOL NO. & NAME APPLICATION ILLUSTRATION
VALVE SEAT PULLERS Removal of valve seats, Use e
NU-11726 NU-11918 adapter, NU-3222 slide —I-—
NU-11913 hammer & NU-11915 forcing screw [ 11

FORCING SCREW

Used with valve seat pullers NU-11726

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

VALVE SEAT INSTALLER
NU-11811
NU-11812

tUsed 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
Quide removal. Use NU-4747 handle

NU-3268 VALVE GUIDE REMOVAL KIT
NUJ-11838 Stud 3 1/27

NU-12100 Stud 2 1/2"

NU-11800 Adapter

NU-0817 Nut

NU-12008 Nut

Used to pull valve guides with NU-3222
slide hammer

NU-3224 VALVE GUIDE INSTALLER KIT
NU-12325 Driver
NU-11763 Driver
NU-11770 Gage
NU-11771 Gage

Used to install 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 1/47

To ream vaive 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 Instatler
NU-11790 Seal installer
NU-11791 Seal Installer
NU-11792 Seal Installer
NU-11793 Seal Installer
NU-11795 Handle

Used to install seats without damage and
to proper depth. Use NU-11795 handle
with instaliers

—

22

Www.mymowerparts.com




Kohler Engine Parts Call K& T 606-678-9623 or 606-561-4983

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” w/washer (3}
NU-12505 Bolt - 10-24 w/washer (2)
NU-12504 Bolt - 3/8" wiwasher (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

QOFFSET WRENCH
NU-11797 Wrench 1/27
NU-4923 Wrench 9/16”

Used to remove & install cylinder
barrel retaining nuts

FEELER GAGE
NU-11767

‘Used to set oil pump drive gear
hacklash on twin cylinder engine

TIMING GAGE
NU-10355 Timing Gage

Used to hold balance gears in timed
position when assembling engine

NU-4747 Handle

hammer, and valve seat installers

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

!

I

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
PART NO. & NAME MODEL (“K” SERIES) MODELS (“M” SERIES)
5285 835|3|E\21818] |=(2|z|z]el2|5|e]2l3
VALVE TOOLS x|y | w(w (X | wlx|xX ¥ ¥ x |l | ===l |=]2
NU-11726 Valve Seat Puller LN NE NN NE NN N R NN NN L BN BE BN BE BN NN BE NE NK ]
NU-11913 Valve Seat Puller [BR B¥ SR BN [ BE AR BE
NU-11915 Forging Screw L EE AN BN BN BN NN BN BN NN J L AN EE SR NE BN BE BN NN NE J
NU-11918 Adapler sle/nfe[e[o/e]o[e]e o|olefesle[e]oe]e]e
NU-11811 Vaive Seat Installer LR AR BE NN N NN NN NE BN [ EE SR NE BE NN NN BN NE NN J
NL-11812 Vakve Seat Installer )
MNU-3222 Slide Hammer (BN EE N BN BN BN NE BN BN J I AR AR AR AN BN NE BE NE NN 2
NU-3268 Valve Guide Removal Kit e oo (e (v s|0o es]|e e|slo|o[o|(e|[aje|e|e
NU-12325 Valve Guide Driver e oo o 0 e [ BN [ IE IR AR
NU-11763 Vaive Guide Driver (depth) L BN J LB RE NN NK
MNLU-11770 Vaive Guide Depth Gage ® | % [ ] L ]
NU-11771 Valve Guide Depth Gage [ ] [ ] ele
NiJ-11843 Valve Guide Aeamer 345" LR BN NE RE NE N BN SR BN J L AR AN AR BN N N BN BN BN J
NU-11844 Vaive Guide Reamer 4" LJ
*KT13 Prior 1o Series !l
BEARING AND SEAL INSTALLERS
NU-12014 Installer — Crank Bushing LA
NU-12015 Installer — Camn Bushing L BN
NU-12016 Installer - Bearing Ld
NU-12017 Installer — Bearing (PTO) [ AR ]
NU-12018 Installer — Bearing e|e L]
NU-12019 Installer — Bearing o|® 8| [ BEIE BE
NU-11782 Installer — Seal (PTO) : . sle
NU-11783 Installer — Seal (Flywheel) L] [ AR BN BN BN ]
NU-11784 Installer — Seal (PTQ) s'e o | sjesfe
NU-11785 Installer — Seal (PTO) eje L]
NU-11786 installer — Seal (Flywheel) ®
NU-11787 Installer — Seal (PTO) L d
NU-11790 Installer — Seaf (Flywheel) LN ] .
NU-11791 Installer — Seal (PTO) oo
NU-11792 Installer — Seal (Flywheel) LI AR R ] s (oo
NU-11793 Installer — Seal (Flywheel) LA
NU-11795 Handle — instalier Seal - [ BE BE BN BE BE BE BN BN BE BN ] e|lo|o|n|jeo|a]e
NU-12020 Seal Steeve USE AS REQUIRED USE AS REQUIRED
NU-12021 Seal Sleeve USE AS REQGUWHRED USE AS REQUIRED
NU-12022 Seal Sleeve USE AS REQUIRED USE AS REQGUIRED
NU-12126 Seal Slegve USE AS REQUIRED USE AS REQUIRED
NU-12127 Seal Sleeve USE AS REQUIRED USE AS REQUIRED
NU-12128 Seal Sleeve USE AS HE?UIRED USE AS REQUIRED
[ [T L[ [T ]
MISCELLANEOUS TOOLS
NU-10357 Flywheel Strap Wrench 2" LEE R BN SR BE BN BE NN NN BE (AN BN SR BN AR BN N BN |
NU-11797 Offset Wrench '2" [ ]
NU-4923 Oifset Wrench #¢” .
NU-11787 Feeler Gauge-Crank (0il fump)
NU-10355 Timing Tool (Balance Gear) L AR BE BE N eje|e|e
NU-11782 Seraper LN BE NN BN ) oje|oie|e
NU-4747 Drive Handla [ IR NE BN BN e|lojolo|e
NU-3226 Flywheel Puiler Kit [N BN NN NN ] slele oo
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ENGINE ANALYSIS KIT NO. 25 800 01

'{}ikgi't’ai Tachometer -
o bigital Thermometer

Slack Tube Mapgg’s}étg_:

‘Digitat Engine Analyzer
The:mot_:_c_iupie_s-

Digitat Voltmeter Carrying Case

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

The Kohler Engine Analysis Kit contains a The voltmeter, tachometer, thermometer, and
selection of instruments which will enable you to engine analyzer feature state of the art electronic
measure critical items that relate to engine circuitry and digitat readouts. Guidelines for using
performance. You will find many uses for these the instruments and testing are included.

instruments—from basic crankcase vacuum

checks to sophisticated application tests. Using the instruments in the kit you will be able to:

B Measure temperatures of -

The kit includes the following:
g » spark plug base gasket/cylinder head boit.

. ¢ 0if sump.
Qty. | Description Part No. e air into flywheel and carburetor.
1 Digital Voltmeter 25 800 02 .
1 Digital Tachometer 25 800 03 ® Measure engine speed (RPM).
1 Digital Thermometer 24 800 04 B Measure crankcase vacuum and exhaust system
1 Digital Engine Analyzer | 2580005 back pressure.
1 Slack Tube Manometer 25 800 06
1 8 Ft. Lead With Plug 25 800 07 ® Measure voitage.
3 1.?'1[;::150%8;:!;'“9 25 800 08 ® Measure charging system current,
2 Head Bolt Thermocouple | 25 800 09 B Measure electric starter current (Amp) draw.
1 Qil Sump Thermocouple | 2580010
1 1/4" x 1/8" Bushing 25 800 11 The Engine Analysis kit can be ordered complete
1 3/8"” x 1/8" Bushing 25800 12 as shown, or the instruments can be ordered
1 1/2" x 1/8" Bushing 25 800 13 individually. Contact your Kohler Distributor for
1 3/4" x 1/8" Bushing 25800 14 price and availability.
1 Tube With Fittings 2580015
1 Carrying Case 25800 16
3 Plain Thermocouple 25800 17

2.5
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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.
Spring Clip o Additional Components For
\ };3; § Twin Cylinder Engines

5 < ( ]
S Spark Plug

1/2” 1.D. Fuel Line
1-1/4" Long

3

18 GA. Wire ,
Remove Ground/ LM

' Electrode b

1

! |

Spark Plug
— o Ee,
Col ],
e 0.025" Gap
! |
Spring Clip L:_, '
Alligator Clip |
1/2" LD. Fuel Line _—"
1-1/4” Long

Figure 2-3. Electronic lgnition System Tester.

For Twin Cylinder Engines Using The Tester

(Models M18, M20, MV16, MV18 and MV20) Follow the instructions given in the “Electrical

1. Use the same tester made for testing single System And Components” section.
cylinder modules.

2. Obtain another new RJ-8 or RCJ-8 spark plug.
Set the gap to 0.025".

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.

2.6
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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 Oil Level ... . . i i e i e ia e Daily
Clean Grass SCreeN ... .t it tra i tta e earaaenranrans Daily*
Check/Replace Fuel Filter ....... ... ..., As Required
Change Qiland Filter........... ... iiiineeinenn, As Specified in "Qil
Change Interval” Table
Clean Foam Precieaner . ... ..., iiieiieiiieineiaerennins 25 Hours*
Clean Cooling Fins and External Surfaces ..................... 50 Hours*
Clean Paper Air CleanerElement............................. 100 Hours™
Check Spark Plugs . ... ..o e e e et 100 Hours
Check Vaive-To-TappetClearance. ...........ccooviniinnennnn. 500 Hours
Clean Cylinder Heads and Combustion Chambers............. 500 Hours™™
Service Starter MotorDrive ................. ... Annually 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: Accldental Starts! CHECK OIL LEVEL
Before servicing the engine or
A equipment, always remove the spark The importance of checking and maintaining the
plug 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,
eic., out of the engine.

3.1
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3. Remove the oil fill cap/dipstick and wipe 0il 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

1
L

Figure 3-1. Qil 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 equipped with optional Oil
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 Gil Sentry
use will vary depending on the engine application.

CAUTION: Qil Sentry is not a substitute for
checking oil level BEFORE EACH
USE. Make sure the oil level 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 "Oil 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 operaticn.
Change the oil after this initial run-in period. There-
after, change the oil as specified in the “QOil Change
Intervals” table,

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

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

% Drain Piug

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

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
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.

3.2
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2. Reinstall the drain plug. Make sure it is
tightened securely.

3. Fill with new oil of the proper type to the “F”
mark on the dipstick. Always check the level on
dipstick before adding more oil. Make sure the
engine is levei when filling and checking oil.

CHANGE OIL FILTER

Change the oil filter every other oil change, in
accordance with the "Oil Change Intervals” table.
Always use a genuine Kohler gil filter and change
as follows:

1. Drain the crankcase oil, then remove old filter.

2. Before installing the repiacement filter, apply a
thin coating of oil on surface of the rubber seal.

3. Turn the filter clockwise until the rubber seal
contacts the filter adapter, then tighten the filter
an additional 1/2 turn.

4. Add an additional 1/2 pint of oil for the filter
capacity.

5. Start the engine and check for and correct any
oil leaks.

SERVICE 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 3-3.

Also refer to the "Air Cleaner” section for
illustrated disassembly and reassembly
procedures.

Figure 3-3. Air Cleaner Components.

Precleaner

If so equipped, wash and recii the precieaner every
25 pperating hours {more often under extremely
dusty, dirty conditions}.

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

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

3. Saturate the precieaner in clean, fresh engine
oil. Squeeze out excess oil.

4. Reinstall the precleaner over the paper element.

Paper Element

Every 100 operating hours (more often under
extrernely 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.

2. Replace a dirty, bent or damaged eiement 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
element.

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

4. Install the precleaner (cleaned and oiled) over
paper element.

5. Install the air cleaner cover and wing nut.
Tighten the wing nut 1/2 to 1 full turn after it
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
damaged.

33
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¢ Element Cover and Element Cover Seal - Make CHECK SPARK PLUGS
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.

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.

¢ Breather Tube - Make sure it is sealed tightly in

air cleaner base and breather cover. Wire Gauge

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 0.025" Gap

blower housing and other cooling shrouds. Clean I
the cooling fins and external surfaces as

.
*
b
<
necessary. Make sure the cooling shrouds are / —-—1—

reinstalled. Ground Electrode

Refer to the "Disassembly” and "Reassembiy”
sections for cooling shroud removal and Figure 3-5. Servicing Spark Plugs.

i llation . .
installation procedures 1. Before removing spark plugs, clean the area

CAUTION: Operating the engine with a blocked around the base of plugs to keep dirt and debris
grass screen, dirty or plugged cooling out of the engine.
fins, and/or cooling shrouds removed
will cause engine damage due to
overheating.

KEEP THESE AREAS CLEAN

Grass Screen Biower Housing ‘Crankcase

Cooling Fins

Baffles And Shrouds

Cylinder Head

Air jCIeaher' 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 questionabie.

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 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 fi. Ib.

IGNITION SYSTEM SERVICE

Magnum engines are equipped with a dependabie
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 Filte
ue ’ To Fuel Pump/

Figure 3-6. In-line Fuel Filter.

Some engines are equipped with an in-line fuei
filter. Visually inspect the fiter periodically.
Replace when dirty with a genuine Kohler filter.

SERVICE STARTER MOTOR DRIVE

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

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

Splines

Stop Gear
Spacer

Dust Cover 0@

Spacer

Spring
Stop Nut:

Dust Cover

Figure 3-7. Starter Drive Components.

1. Remove the starter from crankcase. {Refer to
the “Disassembly” section.)

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
gasolineg is used), remove the cylinder heads and
clean the combustion chambers. Refer to Figure
3-8.

3.5

Www.mymowerparts.com



Kohler Engine Parts Call K& T 606-678-9623 or 606-561-4983

Wooden Or

4 Plastic Scraper §
- -

NS cylinder"

Figure 3-8. Cleaning 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 cytinder heads using new gaskets.
Torque the cylinder head fasteners to 15/20 ft.
tb. 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.

sk .
Check Clearance
Of This ide

B Flat Feeler

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

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

1. Disassemble the air cleaner. Disconnect the
breather 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 piugs.
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
valve-to-tappet clearance can be measured.

Rotating the flywheel one complete revoiution
{360°) will then cause movement in the #1 side
vaive 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 no.1917809286 .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 unti! the correct clearance
is obtained. Make sure the valve stems are
ground perfectly fiat 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. Reinstall the spark plugs and torque to 10/151t. 1b

2. Reinstall vaive 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. Reinstail the air cleaner base to intake 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 of service for approximately two
months or more, use the following storage procedure:

1. Change the oil and filter when engine is still

warm from operation. Refer to “Change Gil.”
Run the engine for a few minutes to distribute
the clean oil.

. The fuel system must be completely emptied, or

the gasoline must be treated with a stabilizer to
prevent deterioration. If you choose to use a
stabilizer, follow the manufacturers recommen-
dations, and add the correct amount for the ca-
pacity of the fuel systern. Fill the fuel tank with
clean, fresh gascline. 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
systern are empty.

. Remove the spark plugs. Add one tablespoon

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

. Clean the exterior surtaces 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.
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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

1. Empty fuel tank.

2. 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 fuel system.

ngine Starts But Does Not Keep Running

. Restricted fuel tank vent.

. Dirt or water in fue! system.

. Faulty choke or throttle controls/cabies.
Loose wires or connections which short kill
termina! of ignition module to ground.

. Carburetor improperly adjusted.

. Faulty cylinder head gaskets.

. Fautty fuel pump.

PWN—-mMm ©~NDGO LW

~ 3

Engine Starts Hard

1. 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 piugs.

. Carburetor improperly adjusted.

. Incorrect valve-to-tappet clearance.

. Low compression.

© W~ AWM

Engine Will Not Crank

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

. Battery is discharged.

. 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.

ngine Runs But Misses

. Dirt or water in fuel system.

. Spark plug {eads icose.

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.

W =m NGk WwN

ngine Will Not Idle

. |die 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 vaive-to-tappet clearance.

. Low compression.

ngine Overheals

. Grass screen, cooling fins, or shrouding
ciogged.

. Excessive engine load.

. Low crankcase oil level.

. High crankcase oil level.

5. Carburetor improperly adjusted.

-m NOOARLN-omM NOOGA

BN

Engine Knocks
1. Low crankcase oil level.
2. Excessive engine load.

4.1
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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 plugs.

. Carburetor improperty adjusted.
Low compression.

ngine Uses Excessive Amount oi Ol

. iIncorrect 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 1o what might be found
inside the engine (and the cause) once it is
disassembied.

NSM ©ONOMAWN -

O 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 damaged seals and gaskets,
or loose or improperly torqued fasteners.

0O 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.

€1 Check the air cleaner element. Look for holes,
tears, cracked or damaged sealing surfaces, or
other damage that could 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.

[J 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.

0 Check the condition of the oil. Drain the cil into
a container—it should flow freety. 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
allow ampie time for compiete drainage.

Sludge is a natural by-product of combustion; a
smalt accumulation is normal. Excessive sludge
formation could indicate that the oil has not
been changed as recommended, an incorrect
type or weight of oil was used, overrich
carburetor settings, and weak ignition, to name
a few.

CLEANING THE ENGINE

After inspecting the external condition of the
engine, clean it thoroughly before disassembling.
Also clean individual 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 alt traces of the cieaner 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.

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 mancmeter. 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 fil! 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 levet in the open side. if there is
no vacuum (ievel 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.

4. Close the shutoff clamp betore 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.

1. Disassemble breather, clean parts
thoroughly, reassemble, and recheck pressure.

2. Replace all worn or damaged seals and
gaskets. Make sure fasteners are tightened
securely. Use appropriate torque valves
and sequences when necessary.

3. Recondition pistons, rings, cylinder bores,
valves, and valve guides.

4. Replace restricted muffler/exhaust system.

Compression Test
To test compression:

1. Remove the spark plugs. Install 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 system are 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 tess than 90
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.

1. 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.

2. Remove cylinder heads, check for flatness
{replace heads if necessary). Make sure
cylinder head fasteners are torqued in the
proper sequence to the proper value.

3. Remove cylinder heads and clean deposits
from combustion chamber.

4, Recondition piston rings and cylinder bores.

5. 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

Air Cleaner
& Cover

Optional
Precleaner

Element

Base
Screws (4)

Gaskelsv @ \ gir Cleaner
g
/@ >~

Intake Elbow "

. (/Elemen!

Cover Seal

- <
Optional
Precleaner

Air Cleaner
Base

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 s0 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 efement, precieaner (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. Squeeze 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

slement. Replace the element as follows:

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

2. 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.

3. Reinstall the precteaner (cleaned and oiled)
over the paper element.

4. 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.

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

inspect Air Cleaner Components

Whenever the air cleaner cover is removed, or
servicing the element or precieaner, check the
following 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
compenents 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
fuetl line. Refer to Figure 6-1.

Operation A

The fuel from the tank is moved through the in-line
fitter 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 air. This
fuel-air mixture is then burned in the engine
combustion chambers.

Troubleshooting

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

WARNING: Explosive Fuel!

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 gascline
vapors. Disconnect and ground the
spark plug leads to eliminate the
possibility of sparks from the ignition
system.

Carburetor Fuel
Fuel Line L Pump
in-line
Vented Fuel
l Fuel Fliter Fuel Line Tank Cap
G ® ®
]
O
(2)
Fuel Line
Intake Manifold
(To Combustion Chambers)
L -8 1
Fuel Pickup Tube — 7
With Screen 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 tfor 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 plugs, fuel is reaching

the combustion chambers.

If there is no fuel at tips of spark plugs, check for fuel
fiow from the fuel tank. {Test 3)

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

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

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

. if fuel does flow from line, check for faulty fuel pump.

(Test 4).

If fuel does not flow from 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,

. If fuel does not flow trom line, check for clogged fuel

line. If line is unobstructed, fuel pump is faulty and
must be replaced.

If fuei does 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 a genuine Kohler filter.
Refer to Figure 6-2.

Fuel
Filter

From Fuel Tank \

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 canstructed 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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Instaliation
(Refer to Figure 6-4.)

Outlet Camshaft

Check
Valve

Fuel Pump
Lever

Diaphragm Check Vaive

Fittings

e Fuel Pump
Mounting Flange

g ‘-‘-""Truss Head

Nylock Screws

Figure 6-3. Mechanical Fuel Pump.

Removal

1. Disconnect the fuel lines from the inlet and
outlet fittings of pump.

2. Remove the truss head nylock screws, fuel
pump, and gasket.

3. If necessary, remove the fittings from pump
body.

Repair

Nylon-bodied fuel pumps are not serviceable and
must be replaced when faulty. Replacement
pumps are available in kits which include the
pump, mounting gasket, and plain washers.

Figure 6-4. Installing Fue! Pump.

. Fittings - Apply a smali amount of Permatex®

Aviation Perm-A-Gasket (or equivalent)
gasoline resistant thread sealant to fittings. Turn
the fittings into pump 6 full turns; continue
turning fittings in the same direction until the
desired position is reached.

. Install new gasket, fuel pump, and truss head

nytock screws.

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.

Torque screws to 40/45 in. Ib.

. Connect fuel lines to inlet and outlet fittings.

6.3
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'FIXED JET CARBURETOR

Magnum MV engines are equipped with both fixed
and adjustable main jet side draft carburetors. These
carburetars 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 Fuell

Gasoline may be present in the car-

A 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, drills, or
grinding tools.

6.4
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*NOTE: These will be on either the top (throttle
lever) side of mounting flange as shown, cr on

Series Designation® pate Code* /Kohler Part No.”
the bottom {fuel bow!) side of mounting flange.

Throttle Lever/
ldle Fuel Adjusting Shaft Assembly

Needle And Spring

Choke Lever/
Shaft Assembly

Choke Plate

Idie Speed Adjusting

Choke Detent Screw And Spring Fuel Bowl

Ball And Spring

Fuel Bow! Retaining
Screw And Gasket

Float Pin

Mounting Flange

Fuel Bowl
Gasket

Float -1
Idie Fuel /
Outlet Port /
/
Fixed Main s /
Fuel Jet /
“Off-Idle” Throttle Plate Float Drop
Port
Float Level Limiting Tab

Adjusting Tab (Non-Adjustable)

Bowl Vent
Idie Air
Bleed

& Float Hinge

Bowl Vent

Nozzle

Air Cleaner
Air Bleed

Mounting Surface Idle Fuel e Fuel Inlet

Inlet Needle

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.

* 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
inciudes checking the fuel shut-off valve, fue!
tank filter screen, in-tine 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 those listed
in the following table exist, it may be necessary to
adjust or service the carburetor.

Condition Possible Cause/Probable Remedy

1. Engine starts hard, or 1. Idie fuel mixture or idle speed are improperly adjusted. Adjust the
runs roughly or stalls idle speed screw, then adjust idle fuel needtie.
at idie 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 ¢. Float tevel set too high, With fuel bowl removed and carburetor inverted, set
hunting, or excessive exposed surface of float paraliel with the bowl gasket surface of car-
throttle opening.) buretor body.

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

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

f. Fuel bowl gasket leaks. Remove fuel bowl 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 levet set too low. With fuel bow! removed and carburetor inverted, set
exposed surface of float parallel wi e bowl| gasket surface of car-
loss of speed and d surface of float parallel with the bow! gasket surface of
power, governor buretor body.
hunting, or excessive
throttle opening.) c. Idle holes plugged; dirt in fuei 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.
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Adjustment

in general, turning the adjusting needles in
(clockwise) decreases the supply of fuel 1o the
carburetor. This gives a feaner 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
lightly.

NOTE: The tip of the idle fuel and main fuel
adjusting needles are tapered to critical
dimensions. Damage to the needies and the seats
in carburetor body will result if the needles are
forced.

2. Preliminary settings: Turn the adjusting needles
out (counterciockwise) 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, and 7).

4. Main Fue! Needle Setting: This adjustment is

required only for adjustable main jet carburetors. If

the carburetor is a fixed main jet type, go to step 5.

Place the throttle into the “fast” position. If
passible, place the engine under loagd.

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 needie is turned in (lean). Note the position
of the needle.

Set the adjusting needie 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 idle speed for Basic Engines is
1200 rpm. To ensure best results when setting the
idie fuel needle, the idle speed must not exceed
1500 rpm.

. Idie 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 Fuel
Adjusting Needle

Idle Speed
Adjusting Screw

Main Fuel
Adjusting Needle

Lean

-

Adjust
To Midpoint

Figure 6-7. Fixed Main Jet Carburetor.

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

Shaft Assembly

Throttle Shaft
Dust Seal

Choke Detent
Balf And Sprlng\

Choke Plate —— Q

@

Choke Plate
Retaining 5crews

Fuei Inlet

Throttle Lever/ /

Needle @
Float Pin Gasket
Float . ~+———— Fuel Bowl

a :7 Fuel Bowl Retaining
é Screw And Gasket

Throttle Plate

Throltle Plate

\ Idie Fuel Adjusting

! Needle And Spring

Idle Speed Adjusting

\Screw And Spring

Main Fuel Adjusting
Needle and Spring

Fixed Main
Fuel Jet Choke Lever/

Shaft Assembly
Fuel Bowl

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

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

2. Remove the bowl 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

\Welch 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-
reter, do not altow 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 shatt
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 carburetor body with
a marking pen to ensure correct reassembly
(refer to Figure 6-11). Also take note of the
throttie plate position in bore, and the position
of the throttle lever,

Throtile Plate Marking Pen

N S
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 carburetor body.

Choke Shaft Removal

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

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

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

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

4. Rotate the choke shaft until 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.
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Air Cleaner

Choke Lever/ Mounting Surface

Shaft Assembly

Cutout Portion
Of Choke Shat

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 throtile plate, choke plate, and shafts
are seated.

¢ |dle fuel and “off-idle” poris in carburetor bore,
main jet, bowl vent, and fuel inlet seat.

NOTE: These areas can be cleaned using a
piece of fine wire in addition to cleaners. Be
careful not to enlarge the ports, or break the
cleaning wire within ports. 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 instailed.
The cleaner may damage these parts.

Inspection

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

¢ Inspect 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.

* |nspect the fuel inlet needle for wear or grooves.

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

® Inspect the throttle and choke 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.
These kits are described below.

Components such as the throttie and choke shaft
assemblies, throttie plate, choke plate, idle fue!
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 Bow! 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
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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 throttie 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). Appiy Loctite®
#609 to threads of 2 plate retaining screws.
Install screws so they are slightly loose.

3. Apply finger pressure 10 the throttle lever/shaft
to keep it firmly seated against pivot in
carburetor body. Rotate the throttle shaft until
the throttie plate fully closes the bore around its
entire perimeter; then tighten screws. Refer to
Figure 6-14.

Apply Pressure When

Fightening Screws Throttle Lever/

Vka - Shaft Assembly

Figure 6-14. Installing Throttle Lever/Shaft.

4. Operate the throttle lever; check for binding
between the throttle plate and carburetor bore.
Loosen screws and adjust throttle plate as
necessary, then torque screws to 8/12in. tb.

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 bali could
permanently lodge it in the hole.

Install the ball t'hrough the choke
shaft bore instead.

2. Compress the detent ball and spring. {nsert 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.

Compress Ball
And Spring

Cutout Portion
Of Choke Shafi

Figure 6-15. Installing Choke Lever/Shati

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. Instali 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 instalied.
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 #KO1017 N

RN

New Welch Plug

Ky

I S

7 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.

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

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

. Set Float Level: Invert the carburetor so the float
tab rests on the fuel inlet needle. The exposed
surface of float shouid be parallel with the bow!
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 y } t

Parallel Parallel
. ¥
\ Bowl Gasket
— ~ Burtace
tnverted Carhureto@ - ~

Figure 6-17. Setting 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. Torgue screw to 45/55 in. 1b.

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 ilightly bottomed according to the instructions
in the “Adjustment” portion of this section.

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

11. Turn the main fuel 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
overrich 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 MV18 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: Hf necessary, remove the air cleaner and
carburetor from engine to make fuel bowi
removal easier.

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

4, Instali 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. Instalf the new bowl gasket from kit and the fuel
bowl. Make sure the bow| gasket and bowil are
centered and positioned properly to 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. 1b.

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 Forsion

Linkage —uo_ N>

Carburetor
High Speed Throttie Lever

Adjusting Screw

Governor
Linkage

Tab
Regulating

————— |

Speed &

Control A

Lever - Flyweights
Governor
Spring ~_Governor

Arm

Governor Gear Cross
Assembly Shaft

Figure 6-18. Centritugal Fiyweight 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, hoiding the engine speed constant.

When a ioad is applied and the engine speed (and
governor speed) decreases, the governor spring
tension moves the governor arm to open the
throttie piate wider. This admits more fuel and
restores engine speed. (This action takes pilace
very 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 the reguliating pin will again be in
equilibrium. This maintains engine speed at a
relatively constant level.

Governed speed is variable as determined by a
throttlie 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 ar removed from the cross shaft.
To ensure proper setting, make sure the governor
linkage is connected to governgr 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
Arm

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. 1b.

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 i
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
ncrmal load is applied, the governor should be set
for greater sensitivity.

The standard spring positicn is in the third hole
from cross shaft in governor arm, and in the
second hole from pivot in speed control lever. The
positions can vary, depending on the engine
application. Therefore, make a note of {or mark}
the spring positions before removing it from the
governor arm and speed control lever. Refer to
Figure 6-21. '

T ———————"
Speed Control g

Lever
Lot

&

-

Goveror
Spring

To Decrease

Sensitivity
o

r3 ' i N

i

= }'Sensitiviiy

Speed Control)
Lever E

To Decreas X
Speed

:To Increase waie
: Speed R

i

|ntke
Manifold

Figure 6-20. High Speed Adjustment.

Figure 6-21. Governor Sensitivily Adjusiment.

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 maintains high oil flow and oil pressure, even
at low speeds and high operating tempera-
tures. A pressure relief valve, located in the
engine crankcase behind the oil pan, limits the
maximum oil pressure in the system. No ad-
justments to the relief valve are possible.
Refer to Figure 7-1.

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

Connecting Rod
Journal Surfaces

Camshaft
Bearing Surfaces

P . .

Full-Flow /

il Filter J
Camshaft
"1 Crankshaft
Bearings
\E (X N4
Oil Pan S/ —\
Qil Levei Oil Pump
. -

Pressure Qil Pump
Relief Crankshaft Qil Pickup

Valve

Bottom View Of Engine

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
/ Inner

Rotor
Drive
| & Gear
Outer
Rotor
Pump
Shaft

Figure 7-2. Ol Pump Assembly.

R E ;'. F
This Plug Is Not An
Qil Drain—Do Not Remove

et

Figure 7-3. Oil Pickup.

A I T

Crankcase (PTO En

Figure 7-4. Oil Pressure Relief Valve.

OIL FILTER

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

Qil filters are optional for special spec engines and
are availabie 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.

7.2
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Oil Filter
Adapter
Ot Filter

asket \ SRR
5 ‘, - /‘ (Snug + 1/2 Turn)
N Hex Socket Cap

Screws (125in. Ib.)

Figure 7-6. installation Torques—Engine Mounted

Full Flow Qil Filter.
Dipstick/Oil Fii Tupe ~ OffFifter
Figure 7-5. Engine Mounted Qil Filter. Bypass Cover\

P

-~

=,

Hex Socket Cap
Screws (125in. |b.)

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

Gasket

Reducing Connector
{90/130 in. Ib.}

Oil Filter
{Snug + 1/2 Turn)

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

Remote Qil Line

(White Tracer) ~—___ Remote Qil

Filter Adapter
Maie Rigid Couplings
(65/80 in. Ib.) " Hex Nipple ‘\,

Hex Socket Cap

‘
" (90/130in lb)“]
Screws (1 25in. Ib.) Remote Qil Line A
(White Tracer) W@
“«—_____ Remote Oil Line _
(Red Tracer) ‘@

Reducing Connector
{90/130 in. Ib.}

22

Female Swivel

)\ Remote Qil
Couplings {65/80in. |b.)

Filter Cover Flared Nuts
Gaskel (100/120 in. Ib.)

Reducing Connectors W Li
(65/80 in. Ib.) Remote Oil Line

0 g e {Red Tracer)

\ Hex Socket Cap

Screws {125in. Ib.)

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

Some engines are equipped with the opticnal Qil
Sentry oil pressure monitor. Gil Sentry will either
stop the engine or activate a “low oii” warning
light, if the oil pressure gets low. Actuai Qil Sentry
use will depend on the engine application.

Operation

Oil 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!l BEFORE EACH
USE. Make sure the oil level is
maintained up to the "F” mark on
dipstick.

Iinstallation

The pressure switch can be installed in one of two
locations. One location uses the gallery in the
raised boss located on the #1 crankcase side,
below the cylinder barrel (refer to Figure 7-9). On
engines not using 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 oil filter adapter (refer to
Figure 7-10). In general, the type of muffler or
exhaust system used will determine which location
is used.

\ Qil Sentry*
iteh . Ofl 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 mufflers 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 Teflon 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.

7.4
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To Install Qil Sentry Switch To Special Oil Fitter
Adapter

The optional, specially-machined oil filter adapter
has a 1/8” NPTF tapped hole. The switch is
installed directly into the adapter; the 1/8” x 1/16”
NPTF reducer is not required.

1. Apply Loctite® #592 Teflon sealant {or
equipvalent) tc threads of switch.

2. install the switch into the tapped hole in oil filter
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.

Compressed air, a pressure regulator, a pressure
gauge, and a continuity tester are required to test
the switch.

1.

Connect the continuity tester across the blade
terminal and metal case of switch. With 0-psi
pressure applied to switch, the tester should
indicate continuity (switch closed).

. Gradualiy increase the pressure to the switch.

The tester should indicate a change to no
continuity {switch open) as the pressure

increases through the range of 2.0/5.0-psi. The

switch should remain open as pressure is
increased to 90-psi maximum.

. Gradually decrease the pressure to the switch.

The tester should indicate a change to
continuity (switch closed) as the pressure
decreases through the range of 2.0/5.0-psi,
approaching 0-psi.

Www.mymowerparts.com
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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) which stops the
engine by grounding the ignition module.
Operation

As the flywheel rotates and the magnet assembly
moves past the ignition moduie, a low voltage is
induced in the primary windings of the module.

When the primary voltage is precisely at its peak,
the module induces a high voltage in its secondary
windings. This high voltage creates a spark at the
tip of the spark plugs, igniting the fuel-air mixture
in the combustion chambers. The timing of the
spark is automatically controlled by the module.
Therefore, no ignition 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 modute 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 modute.

Ignition
Module
.008/.012"
r: 7; Air Gap
l / | ¥ "'
|

+— Magnet

Kill Switch
Or
OFF Position
Of Keyswitch

Lamirations {A)

i

:7
JJ
}

Spark
Plugs

High Tension

/ Lead (D)

High Tension
Lead (C)

Coil
Assembly

Ignition Module

Figure 8-1. Magnum Electronic Magneto Ignition System.
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Ignition System

Troubleshooting Guide

The foliowing guide will help locate and correct
ignition system-related starting problems. This
procedure uses a simple tester which can be easily

Tools"” section for ignition system tester

construction details.

NQOTE: Use a low voltage chmmeter when
ohmmeter is required. Always zero ohmmeter on
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, check/
sure gaps are set to .025". adjust gaps and reinstall.
3. Check ignition module using test plugs f visible and audible sparks ARE
{refer to the “Special Tools" section produced, the ignition module is OK.
and Figure 8-2.) . .
If visitle and audible sparks ARE NOT
a. Remove the high-tension leads from produced:
the engine spark plugs, and connect N ;
them to the test plugs. ’ a. Make sure engine ignition swntgh and/or
keyswitch are in the “run” position.
NOTE: To maintain engine speeds . . I
normally obtained during cranking, b. Check wires and terminals of ignition
do not remove the engine spark plugs. 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. ¢. If wires a_md 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 chmmeter (Test 4).
START should be produced.

4a.

Measure the primary resistance of module
using an ohmmeter (refer to figures 8-1
and 8-3):

Connect negative {-) lead of ohmmeter to
kill terminatl (B); connect positive (+) lead
of chmmeter to laminations (A). With the
ohmmeter leads connected in this
manner, the primary resistance should be
5 tc 1000 ohms*.

Reverse the ohmmeter ieads. Connectthe
negative {-) lead to laminations {A},
connect the positive (+) lead to kill
terminal {B}. With the ohrmmeter leads
connected in this manner, the primary
resistance should be 30,000 chms
minimum.

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

If resistance is low or 0 ohms in both
directions, module primary is shorted.
Replace module.

If resistance is high or infinity ohms in both
directions, module primary is open. Check
keyswitch/wiring for shorts or connections
which could apply 12V to kil terminal B.
Correct those conditions, then replace
module.

If resistance is within range, module
primary is OK, Test secondary (Test 4b).

4b.

Measure the secondary resistance of
module using an chmmeter. Refer to
Figures 8-1 and 8-4.

Secondary Secondary
Leads/Terminals Resistance
C-D 22,000/42,000 ohms

If resistance is within range, module
secondary is OK.

If resistance is low or 0 ohms, module
secondary is shorted. Repiace module.

If resistance is high or infinity chms, module
secondary is open. Replace module.

8.2
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wBracket

| L o
; ; = Kift Lead

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 8-5. Removing Ignition Module.

3. Remove the hex flange screws and module from

bracket on #1 cylinder barrel.

INSTALLATION

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

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

N

Flat Feeler N
Gauge T

B Ignition
i Module

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

3. Loosen the hex flange screw 50 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 stightly. 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 reptace with
new plugs as necessary. Refer to Figure 8-7.

Wi
Spark Plug re Gauge

.025" Gap

Ground / P
Electrode ‘,‘

Figure 8-7. Servicing Spark Plug.

1. Before removing 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 plugsin 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 condition
ston rings, vaives, 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 Chalky White Deposits: Chalky white colored deposits
incomplete combustion. Incomplete combustion is indicate overheating. This condition is usually

usually caused by overrich carburetion, weak ignition, accompanied by excessive gap erosion. A clogged grass
or poor compression. screen, ¢logged cooling fins, and tean carburetion are

some causes of over-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
O 25 Amp Reguiated 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.

Wet Fouled: A wet plug is caused by excess fuel, or oil

in the combustion chamber. Excess fuel could be 2. Disconnect the rectifier-regulator

caused by operating the engine with too much choke. leads and/or wiring harness plug

Otf in the combustion chamber is usuaily caused by before electri di is d

worn piston rings or valve guides. etore e gctric welding IS gone 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 1o Figures 8-8 and 8-9.)
Spark
Plugs
L Ground-To-Kill Lead {White) J
L ‘ (Violet)
i
. 1
ngh: A‘; R Ignition
Na~'d M| o0 _si (Blue) Module
e [ = =
b e GND o\, B|(Red) 1
I J M ] 1 o AC o Flywheel
]
Y ' Keyswiich B+ Stator
) I ! ! -
| : g ' Optional o AC
g R} - - Fuse
. -- Rectifier-
==  Optional [ Regulator
) g'l Sehniry = Optional
witc
(Indicator Lighty  Armmeter
Optional
Qil Seniry .
Switch | [ o [0 o~
(Shutdown) = Solencid
12 V. Battery = _Starler
Figure 8-8. Wiring Diagram - Electric Start Engines/15 Amp
Regulated Battery Charging System.

AC Leads

Reclifier-Regulator

;\3\‘! 'lﬂ' ‘
_’/lﬂif'
.‘1‘(}7"\\7{
“\If‘-{\‘-x

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 voltmeters on each scale to ensure accurate readings. Voltage
tests should be made with engine running at 3600 RPM - no [oad. 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+ tead connected, battery was fully charged.
measure the voltage from B+ (at terminal .
on rectifier-regulator) to ground using a It Chérge ra?e does not increase whgn
DC voitmeter. load is applied, test stator and rectifier-
regulator (tests 2 and 3).
tf 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.
regulator. With engine running at 3600 Rectifier-regulator is faulty. Replace the
RPM, measure AC voltage across stator 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 chmmeter
{test 3).
3a. With engine stopped, measure the 3a. If resistance is 0.1/0.2 ohms, the stator
resistance across stator leads using an is OK.
ohmmeter. . . .
i 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 chmmeter. 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 voltage 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-requlator.
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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) s 1
ST \
|
Light Al nm ignition
\‘Co', M 0o g (Blue) Module
- - o— = =
PNPS UF_M
GND B (Red)
r—t-=1 i AC Flywheel
by L g Red o . Stator
i , : / | Keyswitch |  { (Red) B+|
]
| | | I o AC
i L.lod
f . _— Rectifier-
= Optional I Regutator
Qil Sentry =
. Switch Optional
Optional (1 icator Light) Ammeter Ny

Qii Sentry
Switch .
(Shutdown) —° ro b _Y_c
= __.j.:§olenoid qStarter

12 V. Battery 1l

Figure 8-10. Wiring Diagram - Electric Start Engines/25 Amp
Regulated Batiery 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
rectitier-regulator. With engine running applied, the charging system is OK and
at 3600 RPM and B+ iead connected, battery was fully charged.
measure the voltage from B+ (at terminal .
on rectifier-regulator) to ground using i Cha_rge ra?e does not increase wt'_\e_n
a DC voltmeter. load is applied, test stator and rectifier-
regulator (tests 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.
Qr place a 2.5 ohm, 100 watt resistor
across battery terminals.
2. Remove connector from rectifier- 2. If voltage is 28 velts or more, stator is OK.
NO reguiator. With engine running at 3600 Rectitier-regulator is faulty. Replace the
CHARGE RPM, measure AC voltage across stator rectifier-regulator.
T0 leads using an AC voltmeter. X i
BATTERY If voltage is less than 28 volts, stator is
probably faulty and should be replaced.
Test stator further using an chmmeter
{test 3).
3a. With engine stopped, measure the 3a. If resistance is 0.064/0.096 ohms the
resistance across stator leads using an stator is OK.
ochmmeter. ) . ,
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
toc ground. Replace stator.
1. With engine running at 3600 RPM, 1. 1f 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
CONTINUOQUSLY using a DC voltmeter. hold charge. Service battery or replace
CHARGES as necessary.
AT |f 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. {f the battery drops below 9 voits while

cranking, the battery is discharged or faulty. Refer

to Figure 8-12.

DC Volimeter

Battery

Figure 8-12. Checking Battery Veltage.

Battery Charging

WARNING: Dangerous Acid, 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 