CONTINENTAL
GASOLINE/LPG
ENGIN

OPERATORS
GUIDE &

REPAIR

20RP.

FOREWORD
Goodoperation anda plannedmaintenance
programas outlined in this manualare vital in
obtaining maximum
engineperformance
andlong enginelife. Theinstructions on the following
pageshavebeenwritten with this in mind,to give the operatora better understanding
of the
various problemswhichmayarise, andthe mannerin whichtheseproblemscanbest be solved
or avoided.
Theoperatoris cautionedagainstthe use of any parts, otherthangenuineWis-Con
Total Power
parts, for replacementor repair. Theseparts havebeenengineeredandtested for their
particular job, andthe useof anyotherparts mayresult in unsatisfactoryperformance
andshort
enginelife. Wis-ConTotal Powerdistributors anddealers, becauseof their close factory
relations, canrenderthe best andmostefficient service.
THE LIFE OF YOURENGINEDEPENDS
ON THE CAREIT RECEIVES.
The MODEL,SPECIFICATION
and SERIALNUMBER
of your engine must be given when
ordering parts. The MODEL
and SPECIFICATION
numberare on the nameplate. The SERIAL
NUMBER
is stamped
either on the crankcaseor the engine’sidentification tag.
Copy the MODEL,
SPECIFICATION
and SERIALNUMBER
in the spaces provided below so
that it will be availablewhenorderingparts.

MODEL

SPECIFICATION

SERIAL NUMBER

To insure promptandaccurateservice, the following information mustalso be given:
1. State EXACTLY
the quantity of eachpart and part number.
2. State definitely whetherparts are to be shippedby express,freight or parcel post.
3. State the exactmailing address.

IMPORTANT
READTHESE INSTRUCTIONSCAREFULLY
All points of operationandmaintenance
havebeencoveredas carefully as possible,but if further
informationis required,sendinquiries to the factory for promptattention.
Whenwriting to the factory, ALWAYS
GIVE THEMODEL,SPECIFICATION
ANDSERIAL
NUMBER
of the enginereferred to.

Startin_aandO_Deratin_a
NewEn~aines
Carefulbreaking-inof a newenginewill greatly increaseits life andresult in trouble-free
operation.A factory test is not sufficient to establishthe polishedbearingsurfaces,whichare so
necessaryto the properperformance
andlong life of an engine.Thesecanonly be obtainedby
runninga newenginecarefully andunderreducedloads for a short time.
¯ Besurethe engineis filled to the properlevel with a goodquality engineoil.
¯ For properprocedures
to follow whenbreaking-ina newengine,see’Testing Rebuilt Engine’.
Thevariousbearingsurfacesin a newenginehavenot beenglazed,as they will be with continued
operation,andit is in this periodof "runningin" that specialcare mustbe exercised,otherwise
the highly desired glaze will never be obtained. A newbearing surface that has oncebeen
damaged
by carelessnesswill be ruined forever.

I rVIPORTAN

SAFETY NOTICE

Properrepair is importantto the safe andreliable operationof an engine.This RepairManual
outlines basic recommended
procedures,someof whichrequire special tools, devicesor work
methods.
Improperrepair procedurescanbe dangerous
andcould result in injury or death.

READ AND UNDERSTAND
ALL SAFETY PRECAUTIONSAND
WARNINGSBEFOREPERFORMING
REPAIRS ON THIS ENGINE
Warninglabels havealso beenput on the enginesto provideinstructions andidentify specific
hazardswhich,if not heeded,couldcausebodily injury or deathto youor other persons.These
labels identify hazardswhich maynot be apparentto a trained mechanic.Thereare many
potential hazardsfor an untrainedmechanic
andthere is no wayto label the engineagainstall
suchhazards.Thesewarningsin the RepairManualandon the engineare identified by this
symbol:

WARNING
Operationsthat mayresult only in enginedamage
are identified in the RepairManualby this
symbol:

,

CAUTION

Wis-ConTotal Powercannot anticipate every possible circumstancethat might involve a
potential hazard;therefore, the warningsin this manualare not all inclusive. If a procedure,
tool, device or workmethodnot specifically recommended
by Wis-Con
Total Poweris used,you
mustsatisfy yourself that it is safe for youandothers. Youshouldalso ensurethat the engine
will not be damaged
or madeunsafeby the proceduresyou choose.
IMPORTANT:
The information, specifications and illustrations in this manualare based
on information that wasavailable at the time it waspublished. The specifications,
torques, pressures of operation, measurements,
adjustments, illustrations and other
items can changeat any time. Thesechangescan affect the service given to the product.
Get the completeandmostcurrent information before starting any job. For parts, service,
or information, contact Wis-ConTotal Power, Memphis,Tennessee.

/

WARNING

Mostsub-systems
usedin conjunctionwith Wis-ConTotal Powerindustrial enginesincluding
(but not limited to) radiators,hoses,fans, fuel tanks,fuel lines or otherfuel systemcomponents,
batteries, electrical connectionsor other electrical components,
clutches, transmissions,
hydraulic pumpsand generators, are not supplied by WisoCon
Total Power.Theseitems are
providedby the manufacturer
of the enditem in whichthe engineis used.
Someof the dangersassociatedwith servicing such items are generally mentionedin this
manual;however,the appropriatehandbooks
andsafety instructions providedby the manufacturer of the enditem shouldalwaysbe consultedprior to the undertakingof anyworkon subsystemsattachedto the engine,to avoid anyhazardsinherent to thesesub-systems.

WARNING
Readandobserveall individual safety warningsas youusethis manualto operate,service or
repair your engine.
Alwaysexercise caution wheneverworkingwith an engineor any associatedsystem.
Injuries maybe causedby lack of care whenworkingwith, or near, movingparts, hot parts,
pressurizedsystems,electrical equipment,or fuel systems.
Alwaysweareye andhearing protection whenworkingon or near engines.
Improper
attire suchas looseclothing, ties, rings, soft shoesor barefeet couldbe hazardous
and
should be avoidedwhenservicing engines.
Useor serviceof the engine(includingthe useof modifiedparts or materials)not in accordance
with manufacturer’sspecifications could damage
your engineor causepersonalinjury.

/

WARNING

Someequipmentand materials used in the overhaul or maintenanceof an engine such as
machine
tools, electrical equipment,compressed
air, solvents, gasolineor other fuels maybe
dangerousandcan causeinjury. Alwaysobservesafety precautions.
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Industrial
MODEL
No. of Cylinders
Bore & Stroke
Displacement
CompressionRatio
Max.Oil pressure*
Min.Oil Pressure
(Idling)
Firing Order
MainBrg. Frt.
MainBrg.Int.
MainBrg. Thrust
MainBrg. Rear
Conn.RodBrg.
Oil Capacity
Crankcase
Filter
Total
Valve Clearance
Intake
Exhaust
WaterCapacity
Engine
Weight(approx.)
(with accessories)
Spark Plug Gap

Engines

TM20
METRIC
3
91 x 103.2
2.0 L
8.2:1
2.8 - 4.1 Bar
0.5 Bar
1-3-2
73 x 23.8
73. x 23.8
73 x 31.8
73 x 23.8
49.2 x 24.5

TM27

ENGLISH
3
(3.58x 4.06)
(123) CID
8.2:1
(40 - 60 PSI)
7 PSI
1-3-2
(2.88x .94)
(2.88x .94)
(2.88x 1.25)
(2.88x .94)
(1.94x .96)

METRIC
4
91 x 103.2
2.68 L
8.2:1
2.8 - 4.1 Bar
0.5 Bar
1-3-4-2
73 x 23.8
(2) 73x 23.8
73 x 31.8
73 x 23.8
49.2 x 24.5

ENGLISH
4
(3.58x 4.06)
(164) CID
8,2:1

(40 - 60PSI)
7 PSI
1-3-4-2
(2.88x .94)
(2.88x .94)
(2.88x 1.25)
(2.88x .94)
(1.94x .96)

4.73 L
.95 L
5.68 L

(5 quarts)
(1 quart)
(6 quarts)

5.7L
.95L
6.6.5L

(6 quarts)
(1 quart)
(7 quarts)

.36
.46

(.014)
(.018)

.36
.46

(.014)
(.018)

2.84 L

(3 quarts)

3.6 L

(3.8 quarts)

227 kg

(500Ibs.)

243 kg
0.8

(536Ibs.)
(.032)

0.8

(.032)

* Higheroil pressuremaybe experienced
during cold starts.

INFORMATION FOR ORDERING PARTS
When
ordedngparts, refer to the enginename
plate attachedto sideof the cylinderblock,whichlists
the modelandserial number.In mostcasesa specifi-

Typical
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cationnumber
is listed. Thisdatais of vitaJ importance
in obtaining the correct parts: alwaysinclude this
informationon your parts order.

Nameplate

Section I - General Information
Overhead valve engine design provides
higest power output and operating efficiency.

the

The valves are located in the cylinder head,
which permits larger valves to assure improved
combustion and engine output. The ease of servicing the valves coupled with the improved cooling of the exhaust valves and ports are important
features of engine maintenance. Overhead valve
design minimizes the tendency to impose thermal
deformation on the cylinder structure.

CHOICE OF FUELS--Continental
Industrial
Engines have been tailored for heavy duty operation for use with gasoline- LPG- natural gas and
non-leaded fuels that meet a minimum octane of
85 motor method.

Engines of this type being narrower in frontal
elevation, lend themselves to a more favorable arrangement of the engine accessories, such as
carburetor, starter, alternator and filters for industrial applications.

CONTINENTAL OVERHEAD VALVE
ENGINE
The Continental Overhead Valve Engines range
in size from 1.35L (82) to 2.68L (164) cubic inches
displacement.

OHV Design

The combustion chamber design has been
tailored for the required turbulence, charge flow
and burning characteristics
to provide dependable and economical heavy duty service.
Someof the principal

design features are:

1. Individual Porting- of the intake manifold
wherebyeach cylinder is fed with the fuel-air mixture individually
and not influenced by other
cylinders of the engine.
This is accomplished by casting the cylinder
head with individual
intake valve passages for
each cylinder and connecting these passages to
an intake manifold which also has individualized
passages for each cylinder.
This equal distribution
power, smooth operation,
longer engine life.

results in maximum
easy starting
and

2. Water Jackets-- completely surround all
cylinder bores to a depth sufficient to cover the
hot piston ring travel, resulting in minimumbore
distortion for good oil control yet maintaining low
heat rejection to the coolant.

Individual Porting

Filler
All

Metric

Fasteners

"~

Cap

Oil Guard

Valve Spring
Positive Rotation
Standard on Exhaust
~Cylinder

~Rocker

Head

Cover

Arm

Resistor Type Spark Plugs
and Solid State Ignition
Intake Valve

.Cylinder

"~’~’-"~ylinder

Chrome Top
And Oil Rin

Head

Head Gasket

Rod

Water
Jacket

~pet

3amshaft
Connecting Rod
Heavily Ribbed
Block

Counterweighted
Crankshaft

Heat Treated
Alloy Steel
Connecting Rod
and Main Bearing Cap
Bolts

Stick

Oil Pan

!:i:!:i:i:!:i:i
PumpPick-up

Cross section of a typical Continental
Overhead Valve Industrial Engine

Section 2 - Operating Instructions
The person operating the engine naturally
assumesresponsibility
for its care while it is
being operated. This is a very important responsibility
since the care and attention given the
engine goes a long way in determining how long a
period it will operate satisfactorily before having
to be shut downfor repairs.
The operating and preventive maintenance instructions for the Overhead Valve type engines
are simple and should be followed without deviation.
The entire aim in setting forth these instructions is to give you a benefit of the knowledgeand
experience gained over a long period of collaboration between Engineering Research and Field Service.

Radiator Coolant Inlet

5. Electrical Connections -- Check storage
battery terminals and all electrical connections.
Check each spark plug wire for tightness.

PREPARATION OF A NEW ENGINE
FOR OPERATION
Before placing a new engine in operation, it
must be thoroughly
inspected for external
damage and particular
attention
paid to the
following items:
1. Inspect Engine Hold DownBolts -- To make
certain that they are firmly set.
2. Close water drain cock -- on the side of the
block. (In some cases, this may be a pipe plug.)
Fill radiator and water jacket with coolant (see
Cooling System section 4).

/

WARNING

Stop engine before checking battery terminals or electrical connections. Do not hold ignition wires with bare
hands since shocks or other injuries can result. Sparks
or flames near a battery could cause an explosion or
fire. Battery acid can cause corrosive burns. Always
wear eye protection. Use of jumper cables or battery
charging should be done only as directed by manufacturers safety instructions.
Read and observe safety warnings on pages 1 and 2.

Electrical

Connections

STARTING THE ENGINE

/
Water Drain Cock

3. Fill Crankcasewith oil -- Use the oil recommendedfor the ambient temperature (see chart on
page 14).
4. EngineAccessories-- see that all points requiring lubrication are properly lubricated.

WARNING

Bodily injury or death may result to individuals during
operation of an engine within any enclosure not adequately or properly ventilated. Engine operation in any
enclosure requires adequate and proper ventilation to
avoid asphyxiation or other interruption of normal
breathing, to supply sufficient air to cool the engine,
provide air to mix with fuel and to carry away heated air
from the building.
Read and observe safety warnings on pages 1 and 2.

Normally check daily preventive maintenance
schedule before starting. -- (See section 8)
1. Disengage Power Take-Off--(if
equipped)
Starting engine under load throws overload on
starter and battery,
2, OpenThrottle Control about 1/3 open
3. Turn on Ignition Switch
4. Pull Out Choke(if manually operated) But avoid
flooding the engine. Operate the engine without
choking as soon after starting as possible.

IMPORTANT!Breaking in a new or rebuilt
engine--for peak performance and economical
operation, the following adjustments should be
madeat end of first 50 hrs. operation.
1. Torque downcylinder head cap screws to
specification.
2. Adjust valve tappets to specified clearances.
3. Adjust idle mixture and idle speedto 400-600
R.P.M.(800-1000
R.P.M.onthe 2-cylinderengine).

WARMUP NEW ENGINES
RELEASE

Power
Take-off

5. PushStarter Button In -- Keep on until engine
starts; but not longer than 15 seconds at a time.
6. Warm-up Before Applying Load- Idle the
engine at 600-1000R.P.M. for a few minutes to circulate and warm oil -- then increase the speed to
approximately half throttle until the engine water
reaches 100° F. This procedure will prolong the
engine life.
7. Check Oil Pressure
MODEL
TM

OIL PRESSURE*
2.8- 4.1 Bar
(40- 60 PSI)

*Higheroil pressuremaybe experienced
duringcold starts.
8. CheckWater Temperature(See Instrument Panel.)

Whennew engines in distributors
or dealers
stock, showrooms, etc. are started up for any
reason, they should be brought up to operating
temperature in order to eliminate all condensation before stopping.
If they are stopped while still cold, condensation will settle on valve stems and guides, as well
as other moving parts, and rust and sludge will
form. Soonvalves, rings, etc. will be stuck by this
rusting and sludging action.
Engine should be operated long enough to
bring oil and water temperature
to normal
operating temperature; be sure breather or ventilation system is open so vapor can be expelled.

SPEED CONTROL
The throttle control is used to close the carburetor butterfly valve to limit engine speed below
governed speed.
Engines are provided with a mechanical, electronic or velocity governor set to maintain the
load and speed specified
when the engine is
ordered. If individual requirements, n~ecessitate a
change of governed speed- reset governor as
outlined under "Governor adjustment", but do not
exceed manufacturer’s
recommended maximum
speed, since this has been worked out with the
end product requirements in mind.
Whenextended periods occur between the applications
of load, it is recommendedthat the
engine be throttled
down to minimum idling
speedor, if the intervals are usually long, that it
be shut down.

Typical

Instrument

Panel

9. CheckIgnition Timing(refer to pages 33 and 34
Distributor Ignition Timing)
10. CAUTION:After starting new engine -- run it
at idle for 5 minutes, then stop engine and
recheck oil level in crankcase--then bring oil
level to high mark on dipstick.

Governor Lever
(This may vary with the application)

temperatures, either continue idling
cool or shut off fuel supply.

STOPPING THE ENGINE

to further

1. Disengage Power Take-Off
2. Reduce engine Speed to Idle- if hot,
engine at idle for several minutes to cool.

run

3. Turn off Ignition Switch -- If engine continues
to run due to high combustion
chamber

CAUTION: NEVER PULL OUT CHOKE WHEN
STOPPING
ENGINE-BECAUSE RAW
GASOLINE WILL WASH LUBRICANT FROM
CYLINDERWALLS.

11 "MUSTS" FOR YOUR ENGINES
1. OIL PRESSUREshould be up to recommended
pressure at operating speed and over 0.5 Bar (7
PSI) at idle (400-600R.P.M.) and (800-1000R.P.M.
on the 2-cylinder engine).

load and idling, vacuumgauge readings maybe
used to approximate the percent loss. Below
127mm(5") of Mercury indicates engine
overloadedfor continuousduty.

2. AMMETER-should
register "Charging" at all
times engine is running. (A voltage regulator may
limit it to a very low reading).

8. AVOID COLD-SLUDGECONDENSATION-by
protecting
unit to maintain crankcase
temperature over 57°C (135°F.). Use a proper
temperature range thermostat and warmengine
up thoroughly.

3. WATERTEMPERATURE-normaloperation
° F.). pressurecap determines
81 °C-96°C(178-205
higher temperatures. Overheatingis detected by
loss of coolant.
"FREQUENTREADINGSOF
GAUGESHOULDBECOMEA HABIT".

6. WHENENGINE IS OVERHEATED-do
not add
water-allow engine to cool so as to prevent
cracking the cylinder block or cylinder head.

9. BREAKINGIN A NEWOR REBUILT ENGINEfor peak performanceand economical operation,
the following adjustmentsshould be madeat end
of first day’s operation;
1. Torquedowncylinder headto specifications.
2. Adjust valve tappetsto specified clearances.
3. Adjust idle mixture and idle speedto 400-600
R.P.M. (800-1000 R.P.M. on the 2-cylinder
engine).
10. FOLLOW PREVENTIVE MAINTENANCE
SCHEDULESRECOMMENDED-thiswill
avoid
troubles
which might cause expensive
breakdownsand maintain your engine for dependable and economicaloperation.

7. ENGINE LOAD INDICATION -a manifold
vacuumof 127mm
(5 inches) of Mercury indicates
the recommended
continuous full load operation
and a vacuumof 460-500mm
(18-20 inches) of Mercury indicates normal idling vacuum.Betweenfull

11. IDLINGENGINE
- slow engineto low idle (600
R.P.M.,depending
onthe application)for about5 minutes,after eachoperating
period,beforestopping
- too
rapid coolingdownmaycausedistortion. DONOTRUN
AT LOWIDLE FOR PROLONGED
PERIODS.

4. MUFFLERRESTRICTION-should not exceed
508mm
(20") water or 38mm(1-1/2") Mercury.
spect mufflers periodically for restrictions to prevent burnedvalves.
5. CLEAN AND SERVICE AIR CLEANER-as
recommended
to maintain its efficiency.

COLD WEATHER OPERATION
Battery condition is very important for proper starting.
The oil used during cold weather should have a
cold test below the lowest
anticipated
temperatures that will be encountered during its
use. The multigrade lubricating
oils 5W-20 and
10W-30are ideal for cold starting with its reduced
initial
drag until warmed up, when they assume
the characteristics of the heavier oil.
Sludge formation at low temperatures is a close
second to dirt in causing engine damage and
wear. This is formed by the piston combustion
gases mixing with the fine oil mist in the
crankcase and condensing on a cold surface. This
condensation
forms both a sulphuric
and
sulphurous acid which combines with the oil to
becomea highly injurious sludge. This dew point
is about 57°C (135 °F.) -- when crankcase

temperatures are higher, the contaminated gases
remain in gaseous form and the engine operates
clean as long as breather
system is kept
clean--however
temperatures
below this will
result in injurious sludge formation. It is vitally important therefore to maintain oil and crankcase
temperatures above 57°C (135°F.) as shown
the following chart:
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Whensludging conditions prevail, the oil should
be examined daily and changed as it may freeze,
or clog the inlet strainer and cause bearing or oil
pumpfailures.
High Altitude Operation -- High Altitude operation reduces the power output approximately
31/2 %for every 305 meters (1000 feet) of altitude
above sea level.
High Temperature Operation- for every 5°C
(10°F.) above 29.4°C (85°F.) carburetor
temperature -- a power loss of 1% results.

ENGINEPREPARATION
FOR WINTERUSE
More than 90%of the hard starting complaints in
cold weather are the direct result of inadequate attention to preparation for winter use and proper
maintenance. An engine not properly prepared and
"out of tune" requires more cranking energy and
time, which puts a heavy load on batteries. So, invariably, batteries run downand the engine is blamed
for hard starting. Putting your enginein proper condition and keeping it that way pays big dividends by
reducing costly downtime.
Usethe checklist which follows to get your engine
ready for winter. Then use the winter maintenance
schedule to keep it in peak operating condition during the winter months.

CHECKLIST

/

WARNING

1. ELECTRICAL SYSTEM
A. Battery - replenish water and test for condition
and state of charge. Replaceif required.
Wiring - check battery cables, connections and
other wiring. Be sure connections are clean
and tight and that cables and wiring insulation
are in goodcondition.
Alternator and regulator-run the engine and
check the ammeterto be sure the alternator is
charging and the regulator is functioning properly. Checkand adjust alternator belt tension.
10

2. COOLING SYSTEM

/

WARNING

If thecoolant
is hotor if theengine
hasbeenrunning,
loosenthe pressure
capto the first stopandlet the
pressure
outof the coolingsystem
beforeremoving
the
radiatorcap.
Readandobserve
safetywarnings
on pages1 and2.

A. Check radiator, hoses and engine for water
leaks. Tighten hose clamps, repair leaks and install antifreeze to the level required for winter
protection.
3. LUBRICATION SYSTEM
A. Drain oil and changefilter.
winter grade.

Stopenginebeforechecking
batteryterminalsor electrical connections.
Donotholdignitionwireswithbare
hands
sinceshocks
or otherinjuriescanresult. Sparks
or flamesneara batterycouldcausean explosionor
fire. Batteryacid cancausecorrosiveburns.Always
weareye protection.Useof jumpercablesor battery
charging
shouldbe doneonly as directedby manufacturerssafetyinstructions.
Readandobserve
safetywarnings
onpages1 and2.

ao

The standard overhead valve engine uses
solid state ignition with no points to clean or
adjust. Clean, regap, or replace spark plugs
as required. Checkignition harness for loose
connections and frayed insulation, repairing
or replacing as required. Check and clean
the inside and outside of the distributor cap.
Removethe high tension lead from the coil
tower and clean the coil tower. Be sure all
weather-protective rubber caps are in good
condition and firmly in place.

Addoil of the proper

B. If the unit employsa fluid coupling, torque converter, transmission or differential, check the
instruction manualsfor the proper winter grade
lubricant andinstall it.
4. FUEL SYSTEM
A. Check the throttle
and choke controls for
satisfactory operation and adjust as required.
B. Check the carburetor and clean as required.
Check and adjust the carburetor idle speed
control.
5. EXHAUST SYSTEM
A. Check the rain cap, if supplied, for proper
operation and repair as required.
6. INTAKE AIR SYSTEM
A. Be sure all hoses and clamps are properly
seated and tight.
B. Checkinstructions on the oil bath air cleaner.
Clean and refill
with the recommended
winter
grade of oil. Service dry type air cleaner as
specified.

7. MISCELLANEOUS
A. If the engine is equipped with a preheater or
cold starting aid, check the operation according to instructions, repair or adjust as required.
B. Check and adjust tappets.
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WARNING

Smoking
or openflameshouldbe avoidedanytimethe
fuel system
is beingrepairedor serviced.Thearea
should
beproperly
ventilated.Improper
handling
of fuel
couldresultin anexplosion
or fire causing
bodilyinjury
to yourself
or others.
Readandobserve
safetywarnings
onpages1 and2.

WINTER MAINTENANCE
1. Perform maintenance in accordance with instruction manuals.

9. Drain All Gasoline -- from tanks, lines and
carburetor bowl.

2. Changeoil at least every thirty

10. Replace All Spark Plugs.

days.

3. If unit is only used for short periods and
does not get thoroughly warm, operate it for at
least an hour once a week to get it thoroughly
warm. This will avoid excessive sludge in the
oil and reduce dilution of oil with raw fuel in the
crankcase.

PREPARATIONOF ENGINE
FOR SEASONALSTORAGE
(90 DAYS TO 6 MONTHS)

11. Seal Air Cleaner Inlet--Exhaust Outlet-with weather proof adhesive tape.
12. Check Oil Filler Cap -- Gas Tank Cap and
Radiator Cap to makecertain they are securely
in place.
Note: If MiI-L21260 No. 30 oil is available,
substitute in Steps 2 and 5.

SHORT TERM STORAGE
(30 TO 90 DAYS)

CAUTION:
Before starting the processing, engine
must be cooled down to the surrounding
temperature, since oil will adheremuchbetter to
cold metal surfaces.

If the shut downperiod is to be over 30 days
duration, the following instructions should be
adhered to:
1. Stop engine, remove spark plugs.

1. Drain Oil from Oil Pan -- and replace drain
plug.

2. Pour approximately 90 grams (3 ounces)
clean engine oil in each spark plug hole.

2. Refill Oil Pan -- with high grade SAE30 or
40 engine oil to 1/2 its normal capacity.

3. With ignition cut off, crank engine with
starter at least a dozenrevolutions to distribute
this oil over the cylinder walls and valve
mechanism.

3. Start Engine-- and run above 600 R.P.M. for
2 minutes to complete oil distribution
on all
surfaces-Do Not Run Longer Than 2
Minutes.
4. Stop Engine -- Removeall

Spark Plugs.

4. Replace all spark plugs.
5. Removedrain plug from carburetor
and drain fuel.

bowl,

5. Pour Approximately 90 Grams(3 Ounces)
SAE 30 or 40 Engine Oil--into
each Spark
Plug Hole.

6. Replace drain plugs.

6. With Ignition Cut Off -- Crank Engine with
Start r--for at least a dozen revolutions to
distribute this oil over the cylinder walls and
valve mechanism.

Caution:Gasolineevaporatesif left in carburetor
for long periods. This evaporationof gasolinewill
leave a gumand varnish coating over jets and
moving parts: whenengine is started up again,
you mayhave flooding or poor operation from carburetor.

7. Drain Oil from Pan and ReassemblePlug.
8. Drain Cooling System and Close Drain
Cocks.
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NOTES
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Secti )n 3 - Lubricatk
ENGINE

LUBRICATION

SYSTEM

Continental
Industrial
engines have full
pressure lubrication to all main, connecting rod
and camshaft bearings as well as rocker arms and
timing gears. Tappets are splash lubricated by
overhead oil return.
OIL

PUMP

Onall engines, a large capacity Gerotor type oil
pumpis driven off the crankshaft and protected
by a large screen inlet.
An adjustable by-pass valve maintains suitable
oil pressure
from idle to maximum speed
automatically.
Refer to page 4 for complete oil pressure figures.

CAUTION:
If the oil pressure is erratic or falls
below these limits, stop the engine IMMEDIATELY
and find the causeof the trouble. Refer to trouble
shooting section for this information.

Oil

Pump

OIL

CHANGE

FREQUENCY

Engine oil does not "wear out". However, the
lubricating
oil in internal-combustion
engines
becomes contaminated from the by-products of
combustion: dirt, water, unburned fuel entering
the crankcase, and the detergents holding the carbon particles in suspension in the crankcase.

A full flow oil filter is providedto remove
dirt andforeign
elementsfrom the oil. The removal of gdt, sludge and
foreign particles causesfilter elements to clog and
becomeineffective unless they are normally replaced
every 100 hours or moreoften if conditions require.
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The schedule for changing oil is directly dependent
uponthe operationaleLnvironment:an extremely clean
operation could go 100 hours while a dirty operation
(foundry or cementfactory) could be 50 hours or less
(see SuggestedOil and Filter ChangeIntervals, page

14).

DUMP

Full-FlowFilter System
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LUBRICATION

RECOMMENDATIONS

Motor oils used for internal-combustion engine
lubrication
perform many useful functions including: Dissipating heat, sealing piston rings,
preventing
metal-to-metal
contact wear and
reducing power loss through friction.
The lubricating
oil recommendation is based
upon engine design, type of service, and the atmospheric temperature prevailing.
High quality
oils are required to assure maximum performance, long engine life,
and minimum cost of
operation.
Continental
wide range of
temperatures,
for various
temperatures.

Service typical of industrial gasoline engines
operating under engine manufacturer’s warranties. Oils designed for this service provide more
protection against oil oxidation, high temperature
engine deposits, rust and corrosion in gasoline
engines than oils which are satisfactory for API
Engine Service Classifications SD or SC.

The oil grades available from the lightest
5W) to the heaviest (SAE 50) are:
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For enginesin continuousduty oil viscosity shouldbe basedon sump
oil temperature.
SumpOil Temperature

SAEGrade

210 - 250°F
(99- 121°C)

40
30

160 - 210°F
(71- 99°C)

30
10W
- 30,10W.
20W- 40, 15W- 40
20W- 50, 15W- 50

130 - 160°F
(55- 71°C)

20
10W- 30, 10W- 40

The Multi-Grade oil used should cover the
single
grade recommendation
for the atmospheric temperature involved, e.g. SAE10W-30
covers SAE-10W, SAE-20W, SAE 20 and SAE 30.
SUGGESTED
OIL ANDOIL FILTER CHANGE
INTERVALS
Continuous
Dutyst
Continuous
Duty Rating

OIL BODYGRADES

Multi-Grade
15W-50have the
the lighter oil
characteristics

°C

SAE5W- 20

We recommend using oil described below for
all Continental industrial applications (Gasoline
LPG- Natural Gas).
API, SAE
Fuel Type
ASTMClassification
Gasoline
SE, SF, SE/CD, SF/CD
LPG/Natural
SE, SF, SE/CD, SF/CD
Gas

~

AVERAGEAMBIENTTEMPERATURE
AT WHICH
ENGINESTARTINGIS REQUIRED:

industrial
engines operate in a
service conditions and seasonal
so our recommendations are given
types of service
and ambient

LUBRICANT DESIGNATIONS

S.A.E.

The following SAE grades are general recom.
mendations for Continental Industrial
engines
during
changing
seasonal
atmospheric
temperatures:

Light DutyOperatln
(25% Max. C ntinu us
Rating) andStandby

CLEAN
DIRTY
ENVIRONMENTENVIRONMENT
Gasoline
50 Hours
100HoursMax.

100 HoursMax.

LPG/Natural
Gas
100HoursMax.

200 HoursMax.

50 Hours

NOTE:
1. Lubeoil andfilter mustalwaysbe changed
after
the first 50 hoursof operationof a newor rebuilt
engine.
2. I~nvironmental,installation, fuel systemand
generalengineconditionscanall influencelubricant performance.
Lubeoil analysisprograms
are
recommended
in all applications for optimum
engineperformance
andlife.
Standard Continental supplied starters and
alternators
have sealed bearings requiring no
lubrication.
Check your specification
for accessories which mayrequire periodic lubrication.

Section 4 - Cooling System
The function of the cooling system is to prevent
the temperatures in the combustion chamber,
which may reach as high as 2200°C (4000°°F.)
from damaging the engine and at the same time
keep the operating temperatures within safe
limits.
Maintaining the cooling system efficiency is
important,
as engine temperatures
must be
brought up to and maintained within satisfactory
range for efficient
operation; however, this
system must be kept from overheating, in order to
prevent damageto valves, pistons and bearings.

IMPORTANT:
Present thermostats begin to open
at 81°C(180°F)and are fully openat 94°C(202°F.).
Operationof enginesin this temperaturerange is
not harmful. However,temperaturegaugesare not
always accurate and may sometimes indicate
higher than actual temperature. This can lead
operators to believe enginesare overheatingwhen
they are actually operating normally.
Overheating is always accompaniedby loss of
coolant water. In case of doubt, this should be
checked.

COOLING SYSTEM
All Continental industrial
engines have the
cooling water force-circulated
by a water pump
and use a thermostat and by-pass system to control the temperature range.
The coolant from the pumpenters the front of
the block, passing along and betweenthe cylinder
bores and is metered by the head gasket into and
across the cylinder head to cool the valve seats
and guides. The heated coolant then enters the
manifold and passes thru the thermostat to the
radiator.
Upon leaving the cylinder
head, the water
enters the thermostat housing, in which is
mounted the positive shut-off thermostat, which
controls the opening to the radiator or heat exchanger. Upon being discharged from the thermostat housing, the water enters the radiator or
heat exchanger, depending upon the application,
where it is cooled before re-entry into the engine.
Continental industrial engines operate most efficiently
with water temperatures of 81°-93°C
(180°-200°F)
and a thermostat
and by-pass
system is used to control these temperatures.

The thermostat valve remains closed and only
allows the water to recirculate within the engine
itself
until normal operating temperatures are
reached. This provides for both rapid and even
temperature increase of all engine parts during
the warm-up period. Whendesired temperature is
reached, the thermostat valve opens allowing all
the water to circulate through both the engine and
radiator, while shutting off the by-pass system.

Sectional ViewShowing
WaterPassages
in Headand Block
EXPANSION OF WATER
Water has always been the most commonly
used coolant for internal
combustion engines
becauseit has excellent heat transfer ability and
is readily obtained everywhere. Like all liquids it
expands when heated, the rate of expansion
being 1/32 liter per liter (1/4 pint per gallon) when
the temperature is raised from 4 ° to 81 °C (40° to
180°F.).
For example:If a 4 gallon cooling system is filled completely full of water at 4°C (400F), 1 pint
will be lost through the radiator overflow pipe by
the time the water temperature reaches 81°C

WATER FILTERS
In some areas, the chemical content of the
water is such that even the best of rust inhibitors
will not protect the cooling system from the formation of rust and scale.
There are instances where this corrosive element has eaten holes through cast iron parts such
as water pumpimpellers and bodies. This condi15

tion is caused by electrolysis taking place in the
parts involved.
Where these conditions exist, water filters
should be incorporated in the assembly to remove
these troublesome elements and offset the electrolytic action.

/

WARNING

If the coolant is hot or if the enginehas been running,
loosen the pressure cap to the first stop and let the
pressure out of the cooling system before removingthe
radiator cap.
Read and observe safety warnings on pages 1 and 2.

EFFECT OF ALTITUDE ON COOLING
Water boils at 100°C (212°F.)
under atmospheric pressure at sea level. This pressure
becomesless at higher altitudes and the reduced
pressure causes water and other liquids to boil at
a lower temperature.
ANTI.FREEZES
Water freezes at 0 °C (32 °F.), forms solid ice and
expands about 9% in volume-- which causes
tremendous pressure and serious damage when
allowed to freeze inside the cooling system.
When operating temperatures are below 0°C
(32 ° F.) an anti-freeze liquid must be addedwhich
will lower the freezing point a safe margin below
the anticipated temperature of outside air.
ANTI-FREEZE
ETHYLENEGLYCOL
(permanenttype)
Whenthere are no
leaks add water
only to makeup for
evaporation.

OPERATING
TEMPERATURE
RANGE
0°to-12°C .12°Cto.23°C -23°C
to .34°C
(32°to 10°FJ (+ 10°to.10°F) (.10° to-30°F

Ratio EthyleneGlycol to water
lto4

2to5

ltol

Radiator
CoolantInlet
Blowing out between the fins of the radiator,
using compressedair, in a direction opposite to
that of the fan circulated air, will serve to keep the
cooling surfaces of the core free of dirt and other
particles. Operating conditions will determine the
frequency of this service.
Every 500 hours of operation the radiator and
cooling system should be well cleaned and
flushed with clean water.

CORROSION INHIBITORS

/

WARNING

Corrosion
inhibitor cancausedamage
to the eyesor
skin. If contactis made,immediately
wash
skin with
water.For the eyes,immediately
flush the eyeswith
waterfor severalminutes.
In eitherevent,seekprompt
medical
attention.
Readandobserve
safetywarnings
onpages1 and2.
Water forms rust due to its natural tendency to
combine chemically with iron and air in the
system. Rust inhibitors for water are inexpensive,
simple to use and make cleaning and flushing
necessary only after long periods of operation.

PleasereferenceSPB90-409.
RADIATOR
The radiator or heat exchanger consists of a
series of metal tubes through which the coolant is
circulated. In standard radiator design fins are
connected to the metal tubes to give an extended
surface through which heat can be dissipated. It
is important that these tubes be kept clean on the
inside and the fins free of dirt on the outside so
the maximumheat transfer can take place in the
radiator.
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Radiator Drain

Wherever possible,
only soft clean water
should be used in the cooling system. Hard water
will cause scale to form in the radiator and the
engine water jackets
and cause poor heat
transfer. Where the use of hard water cannot be
avoided an approved water softener can be used.
CLEANING COOLING SYSTEM
Deposits of sludge, scale and rust on the cooling surfaces prevent normal heat transfer from
the metal surfaces to the water and in time render
the cooling system ineffective to properly maintain normal operating temperatures.
The appearance of rust in the radiator or coolant is a
warningthat the corrosion inhibitor has lost its effectiveness and should be cleaned before adding
fresh coolant.

Dependable cleaning compounds should be
used. Follow the precedure recommendedby the
supplier. This is of prime importance becausedifferent
cleaners vary in concentration
and
chemical compositions.
After cleaning and
flushing, the system should be filled with an approved anti-freeze
compound containing a rust
and corrosion inhibitor or water with a corrosion
inhibitor.
REVERSE FLOW FLUSHING
Whenevera cooling system is badly rustclogged as indicated by overflow loss or abnormally
high operating temperatures, corrective cleaning
by reverse flow flushing will most effectively
remove the heavy deposits of sludge, rust and
scale. The reverse flow flushing should be performed immediately after draining the cleaning
solution. It is advisable to flush the radiator
first,
allowing the engine to cool as much as
possible.

To Reverse flush the engine water Jacket
1. Removethe thermostat.
2. Clampthe flushing gun in the upper hose.
3. Partly close the water pumpopening to fill
the engine jacket with water before applying the
air.
4. Follow the same procedure outlined above
for the radiator by alternately filling
the water
jacket with water and blowing it out with air 5.5
Bar (80 PSI) until the flushing stream is clear.

WATER
FLUSHING

GUN
/../~~

Reverseflush the radiator, as follows:
1.
2.
3.
with
4.

Disconnent the hoses at the engine.
Put radiator cap on tight.
Clamp the flushing gun in the lower hose
a hose clamp.
Turn on the water and let it fill the radiator¯

P CLOSED

~

AIR

HOSE

Reverse Flushing

Engine

TESTING THERMOSTAT

HOSE

Removethe water outlet elbow. Before testing,
clean and examinethe thermostat. If the valve can
be pulled or pushedoff its seat with only a slight
effort whencold or it does not seat properly, the
unit is defective and should be replaced.

LAMP

The thermostatic operation can be checked in
the following method:

Reverse Flushing

Radiator

5. Apply air pressure gradually,
to avoid
radiator damage.
6. Shut off the air, again fill the radiator with
water and apply air pressure- repeat until the
flushing stream runs out clear.
7. Clean and inspect radiator cap.

1. Hang thermostat by its frame in a container
of water so that it does not touch the bottom.
2. Heat the water slowly and check temperature
with a thermometer.
3. If the valve does not start to open at
temperatures of 81 °-93°C (180°- 200°F.) or if it
opens well before the 81°C (180°F.) point
reached, the thermostat should be replaced.
When replacing the thermostat in the water
header be sure the counterbore is clean.
17

Assemble new water outlet elbow mounting
gasket. Thermostat flange must seat in counterbore with gasket sealing contact between it and
the outlet elbow.
RADIATOR PRESSURE CAP

/

WARNING

If the coolant is hot or if the engine has been running,
loosen the pressure cap to the first stop and let the
pressure out of the cooling system before removingthe
radiator cap,
Read and observe safety warnings on pages 1 and 2.

Checking Thermostat

Wheninstalling
a new thermostat in the water
header make sure that the temperature sensing
unit goes in first or faces toward the cylinder
head.

Many operations use a pressure cap on the
radiator to prevent overflow loss of water during
normal operation. This spring loaded valve in the
cap closes the outlet to the overflow pipe of the
radiator
and thus seals the system, so that
pressure developing within the system raises the
boiling point of the coolant and allows higher
temperatures without overflow loss from boiling.
Most pressure valves open at 0.3 or 1.0 Bar (4 1/2
or 15 PSI), allowing steam and water to pass out
the overflow pipe, however, the boiling point of
the coolant at this pressure is 107°C (224°F)
120 °C (248 °F) at sea level. Whena pressure cap
used an air tight cooling system is necessary with
particular attention to tight connections and a
radiator designed to withstand the extra pressure.

PRESSURE CAP

Installing

Thermostat

FAN BELT TENSION
Whentightening fan belts, loosen the alternator adjusting bolts and pull out on the alternator by hand until the belt is just snug. Under no
circumstances should a pry bar be used on the
alternator to obtain fan belt tension or damageto
the bearings will result.
Installing
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NewGasket

Whenadjusted correctly the fan belt deflection
on the long side should not exceed 13mm(1/2").

The water pump requires no attention
other
than bearing replacement when it shows excessive looseness or if a water leak develops
which shows a damaged or badly worn seal that
needs replacement.

/
Adjusting Fan Belt Tension

WARNING

Corrosion inhibitor can cause damageto the eye~ or
skin. If contact is made, immediately wash skin with
water. For the eyes, immediately flush the eyes with
water for several minutes. In either event, seek prompt
medical attention.
Read and observe safety warnings on pages 1 and 2.

CYLINDER BLOCK WATER DRAINS
Whenthe cooling system is to be completely
drained, there is a drain plug on the right hand
side of the cylinder block which drains all cooling
water which might be trapped in the base of the
block.

REMOVING WATER PUMP
The water pump assembly can be removed from
the engine as a unit for service or repair in the
following manner:
1. Drain coolant.
2. Removefan by taking out four cap screws.
3. Loosen alternator so that fan belt can be
slacked off enoughto slide over pulley.
4. Removefasteners holding the pump body to
the front of the block and remove the pump
assembly.

CAUTION: OVERHEATEDENGINE Never pour cold
water or cold anti-freeze
into the radiator of an
overheated engine. Allow the engine to cool and avoid
the danger of cracking the cylinder head or block. Keep
engine running while adding water’.
Removing Water Pump

WATER PUMP

DISASSEMBLY OF WATER PUMP

The water pumpis located on the front of the
cylinder block and is driven by the fan belt from
the crankshaft pulley. The inlet of the water pump
is connected to the lower radiator connection and
the outlet flow from the pumpis through integral
passages cast in the block.

When replacement
of any internal
parts
becomes necessary, disassembly must be in the
following sequence in order to prevent damageto
the pump.

No lubrication of the pumpis required as the
bearings are of the permanently sealed type and
are packedwith special lubrication for the life of
the bearing.

1. Use puller to remove the fan hub (11) from
shaft.
2. Remove countersunk screws (1) holding
cover (2) removing cover and gasket (3).
3. Use puller to remove impeller (4) taking
precautions to prevent damageto the casting.
4. Removeseal (5) and gasket (6).
19

DriveShaft
outin this
direction

DisassemblingWaterPump
5. Removelock rings (7) holding bearing and
shaft assembly in body after which shaft (10) can
be forced out through the front with an arbor
press or lead hammer. DO NOT ATTEMPT TO
DRIVE WATER PUMP SHAFT (10) OUT THROUGH
REAR OF HOUSING. To do so will
damage the
housing beyond repair.
REASSEMBLYAN D INSTALLATION
1. Reassemble pump, replacing worn or failed
parts.
Seal contact surfaces must be smooth and flat.
The bushing should be replaced if scored or cut.
A light film of lubricant applied to the face of
the seal will facilitate seating and sealing.

2. Use thick soapsuds on both the seal and
shaft when assembling in order to prevent
damageto the seal.
3. The fan hub must be installed prior to replacing rear plate. The shaft must be supported during
this operation to prevent damageto the seal and
bushing.
4. Mount pump assembly on block using a new
housing gasket.
5. Install fan belt and adjust belt tension to have
13mm(1/2") deflection on long side.
Pull out the alternator
by hand, as bearing
damagewill result with a pry bar.
6. Refill cooling system.
Pleasereference
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Secti( n 5 - Fuel Systems
The basic purpose of the fuel system is to store,
convey, mix fuel with air, then vaporize and introduce the mixture into the engine.
Fuel is stored in the tank; it is filtered and flows
through the fuel supply line to the carburetor -either by gravity or under pressure of a fuel pump.
The carburetor mixes the fuel with proper proportions of air and at the same time breaks it into
very fine spray particles.
This atomized spray
changes to vapor, by absorbing heat as it travels
through the intake manifold to the combustion
chamber. Fuel must be vaporized since it will not
burn as a liquid.

GRAVITY FUEL SYSTEM
This is the most simple fuel system and is
generally used on power units as it eliminates the
need for a fuel pump-- it only requires that the
tank be located higher than the carburetor.
All power units with a fuel tank should have a
combination shut-off valve and an efficient metal
edgetype filter. This filter prevents all foreign particles and water from entering the carburetor.
With reasonable care in filling
the tank with
clean fuel, this filter will require only seasonal
cleaning of both the filter and tank.
CAUTION:
It is recommended
that the fuel shut-off
valve be kept in the closed position except when
unit is in operation.

MECHANICAL FUEL PUMP
NOTE:Not available on the 2 cylinder engine.
The Mechanical Fuel Pump is generally used
whenthe fuel supply is below the level of the carburetor.

This mechanical fuel pump mounts on the
cylinder block pad and is driven by an eccentric
on the engine camshaft contacting the fuel pump
rocker arm.
Constant fuel pressure is maintained by an air
dome and a pulsating diaphragm operated and
controlled by linkage which adjusts itself
to
pressure demands.
Fuel PumpTests -- The fuel pressure may be
measuredby i,~stalling
a pressure gauge between
the fuel pumpand carburetor.
The fuel pumpsize and static pressures ~ 1800
R.P.M. for the overhead valve engines are:
ENGINE
MODEL

DIAPHRAGM
DIAMETER

FUEL PRESSURE

MAX.
LIFT

TM

82.6mm
(3 1/4-)

77-116mm Hg
(1 1/2-2 1/4 PSI)

3m
(I0’)

/

WARNING

Smokingor open flame should be avoided any time the
fuel system is being repaired or serviced. The area
should be properly ventilated. Improperhandling of fuel
could result in an explosionor fire causingbodily injury
to yourself or others.
Read and observe salety warnings on pages 1 and 2.

Whenpressures are below the range, the pump
should be disassembled and reconditioned with
the special overhaul kits available.
Maintenance--Fuel pump trouble is of only
two kinds -- either the pumpis supplying too little gas or, in rare cases, too much.
If the pump is supplying too little
gas. the
engine either will not run or it will cough and
falter. If too muchgas -- it will not idle smoothly
or you will see gasoline dripping from the carburetor.

Fuel Pump

If the engineis getting too little gas -- the trouble maybe in the pump,fuel line. plugged filter, or
the gas tank. First. be sure there is gas in the tank.
then disconnect the pumpto carburetor line at the
pumpor carburetor, and turn the engine over a
few times with the ignition off. If gas spurts from
the pump or open end of the line--the
pump,
gas line and tank are OK.
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then place your finger on the outlet side of the
fuel line. If the pumpstops or ticks very infrequently, the pumpand fuel line connections are
satisfactory.
Removeyour finger from the outlet
side of the fuel line and if amplefuel flows -- the
pumpis satisfactory.
If fuel does not flow and all connections are
tight, the pumpshould be replaced or repaired.
Always be sure of a good ground and check for
faulty flexible fuel lines and poor electrical connections.
CARBURETOR
Continental industrial
gasoline engines use
various models of carburetors.
CheckingFuel Flow
If there is little or no Flow-- checkthe following:
1. Look for leaky diaphragmcover gasket or line
connections -- tighten them.
2. Look for clogged fuel line -- Blow out with
compressed air.
3. Makesure that all pumpcover screws and external plugs are tight.
4. Inspect flexible fuel line for deterioration,
leaks, chafing, kinks or cracks. If none of these
items restore proper flow -- remove the pumpfor
replacement or overhaul.
If getting too much gas- an oversupply of
gasoline is generally caused by trouble other than
the fuel pump-- so first check the following:
1. Excessive use of hand choke.
2. Loosely connected fuel line, or loose carburetor assembly screws.
3. Punctured carburetor float.
4. Defective carburetor needle valve.
5. Improper carburetor adjustment.
If none of these items corrects flooding, remove
the fuel pumpfor replacement or overhaul.

The carburetor mixes fuel with air and meters
the mixture into the engine as the power is
demanded. Most carburetors
incorporate
the
following systems to provide the flexibility
and
sensitive requirements of varying loads and conditions:
1. Float System-- Controls the level and supply of fuel.
2. Idle or Low Speed- Furnishes the proper
mixture for the engine idle, light load and slow
speeds, until the main metering system functions.
3. Main Metering System- Controls the fuel
mixture from part throttle
operation to wide
open throttle.
4. Power or Economizer Systems (optional)--Provides
a richer mixture for maximum power and high speed operatiorl
and a
leaner mixture for part throttle operation.
5. Compensating System- Provides a mixture which decreases in richness as the air
speed increases.
6. ChokeSystem-- Delivers additional fuel to
the manifold for cold engine starting.

CONTINENTAL CARBURETOR
ELECTRIC

FUEL

PUMP

Many Continental industrial engines use electric fuel pumpsoperated from the storage battery
supply. The pumpshould be mounted close to the
fuel tank so as to provide fuel pressure at all
points along the fuel line and so eliminate vapor
lock.
The electric fuel pumpis energized in the ignition circuit- which assures quick filling
of carburetor and fuel line to effect easy starting.
Whenfuel pump trouble is suspected, disconnect the fuel line at the carburetor and turn on the
ignition switch. Pumpfuel into a small container,
22

The Continental CK series carburetor has the
following adjustments:
1. Idle Fuel Adjusting Needle- should be
seated lightly with small screw driver, turning in
(clockwise).
It is then backed out (counter
clockwise) 11/4 turns as a preliminary setting.
Fuel Flow is regulated like a water faucet, turn
in to shut off, back out to open.
2. Fixed High SpeedJet -- is not adjustable.
For high altitude it maybe exchangedfor reduction in size to lean the fuel in compensationfor
the lighter, thin air. The size must be carefully
determined first by testing a smaller jet with
.025-.050mm (.001" to .002") smaller passage
depending on the elevation.

2A. Main Jet Adjusting Needle -- available for
use with the fixed high speed jet for altitude
compensation. Turn (in) for leaner mixture and
(out) for richer mixture.
CAUTION:Improper adjustment of the main jet
could lead to engine damage.

Typical ContinentalCarburetor
2.A. Main Jet Adjusting Needle -- available
for use with the fixed high speedjet for altitude
compensation. Turn (in) for leaner mixture and
(out) for richer mixture.
CAUTION:Improper adjustment of the main jet
could lead to engine damage.

3. Idle Speed Adjusting Screw--turn
(in}
clockwise until throttle valve is slightly open.
Adjustment to recommendedidle speed can be
madeafter installation
to engine. Turn screw
clockwise
to increase speed or counterclockwise to lower the R.P.M.

3. Idle Speed Adjustment Screw--turn in
clockwise until throttle valve is slightly cracked
open. Adjustment to recommended idle speed
can be madeafter installation
to engine. Turn
screw clockwise to increase speed or counterclockwise to lower the R.P.M.
ZENITH (FACET) CARBURETOR
The Zenith (Facet) 267 series updraft carburetor
has the following adjustments:
1. Idle Fuel-Air Adjusting Needle -- The idle
fuel-air adjusting needle controls the amount of
fuel-air mixture discharged into the air stream.
Turning the idle adjusting needle (in) results in
leaner mixture. Turning the idle adjusting needle
(out) results in a richer mixture.
2. Fixed High Speed Jet- is not adjustable.
For high altitude
it may be exchanged for
reduction in size to lean the fuel in compensation for the lighter, thin air. The size must be
carefully determined first by testing a smaller
jet with .001 to .002 smaller passagedepending
on the elevation..

ZenithCarburetor
(228Series)
The Zenith (Facet) 228 Series downdraft carburetor has the following adjustments:
1. Idle Fuel.Air Adjusting Needle-- The discharge
of the idle fuel-air mixture into the air stream is
controlled directly by the idle adjusting needle
located in the throttle
body at the lower idle
discharge hole. Turning the idle needle valve in
(clockwise) results in a leaner mixture of fuel-air
since less of the fuel-air mixture is discharged into the air system through the idle discharge hole.
2. Fixed High Speed Jet-- is not adjustable.
For high altitude
it may be exchanged for
reduction in size to lean the fuel in compensation for the lighter, thin air. The size must be
carefully determined first by testing a smaller
jet with .001 to .002 smaller passage depending
on the elevation.
2A, Main Jet Adjusting Needle -- available for
use with the fixed high speed jet for altitude
compensation. Turn (in) for leaner mixture and
(out) for richer mixture.
CAUTION:Improper-adjustment of the main jet
could lead to engine damage.

ZenithCarburetor(267Series)

3. Idle Speed Adjusting Screw--turn (in)
clockwise until throttle valve is slightly open.
Adjustment to recommendedidle speed can be
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madeafter installation to engine. Turn screw
clockwise to increase speed or counterclockwise to Jowerthe R.P.M.

Mai’n_Discharge Jet

CARBURETORCHOKES
Manually Operated Choke--is operated by a
flexible cable control from the instrumentpanel or
rear housepanel. While this is the most simple
type, it is most important that the operator have
the choke valve in wide open position when
engine operating temperature is reached.
Carburetor Service -- In general any changein
carburetor action will usually comegradually,
therefore, if the carburetoroperatedsatisfactorily
when last used, it can reasonably be assumed
that some other part of the engine is at
fault -- which should be corrected before disturbing the carburetor.
Dirt is the mainenemyof goodcarburetion as it
fills up the minute air and gasoline passagesand
accelerates the wearof delicate parts.
Neveruse a wire to clean out restriction in jets
as this will destroy the accurate calibrations of
these parts- always use compressedair. The
jets are madeof brass to prevent rust and corrosion and a wire wouldcut or reamthe hole in the
jet andruin it.
Maintainingcorrect fuel level in the carburetor
bowl is important -- as the fuel flow through the
jets is naturally affected by the amountof fuel in
the bowl.
After a carburetor has beenin service for some
time, the holes in the jet and the float valve and
seat becomeworn from the constant flow of fuel
through them and should be overhauled by a competent carburetor service station.
Do not experimentwith other size jet or any so
called fuel-saving gadgets as your arrangement
has been thoroughly tested on a dynamometer
program.

DRAINING FUEL FROM CARBURETOR

WARNING
Smoking or open flame should be avoided any time the
fuel system is being repaired or serviced. The area
should be properly ventilated. Improper handling of fuel
could result in an explosion or fire causing bodily injury
to yourself or others,
Read and observe safety warnings on pages 1 and 2.

Gasoline must be drained from carburetors,
following tests on engineor equipment,if it is to
be stored for a period of 2 weeksor more, to prevent harmfulresidue, resulting from fuel vaporization.
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Porous Drain Plug
Figure 1

Residueformed in the carburetor is very harmful and will result in malfunctionof the engine.
All carburetors havea drain plug in the bottom
of the carburetor bowl which should be removed
and drained dry, Figure 1.
All engines shipped from the factory have had
the fuel drained from carburetor before shipping.

WARNING
Painting of porous carburetor drain plug can cause fire
hazard.
Reed and observe safety warnings on pages 1 and 2.

IMPORTANT:
On all gasoline engines with updraft carburetors, it is very important not to paint over the
powdered bronze carburetor drain plug shown in Figure
1. This has to remain porous to drain off excess gasoline
from over choking. If this plug is sealed, gas can back up
into the air cleaner hose and create a fire hazard.
If the carburetor is to be painted, coat this porous plug
with a thin coat of grease to prevent any sealing action.

/

WARNING

ENGINES USING NATURAL GAS OR LIQUID PETROLEUMGAS (LPG), SEE WARNINGSON PAGES 1 AND
2.
Consult handbooksand safety instructions provided by
manufacturer of end item in which such engine is used
or handbooks and safety instructions
of the manufacturer of the natural gas or LPG system BEFORE
undertaking any work on such system or before any work is
begun on the engine or engine sub-systems requiring
engine operation.
CAUTION:Prior to the use of gasohol fuel,
the engine manufacturer.

contact

Section 6 - Governors
GOVERNORS
The governor is a device which controls engine
speed -- either keeping it operating at a constant
speed or preventing it from exceeding a predetermined speed.
Continental industrial engines use many types
of velocity and centrifugal governors
-however
the majority
use centrifugal
(Mechanical) governors.

CHECKING AND ADJUSTING
MECHANICAL - GOVERNORLINKAGE
The following is a step by step procedure to
follow in checking and adjusting the governor
linkage:
1. With the engine stopped and spring tension
about normal, the governor should hold the
throttle in the open position. The governor to
carburetor control rod should be adjusted in
length so the throttle stop lever is 0.4-0.8mm
(1/64" to 1/32") off the stop pin.
2. Makecertain that all linkage is free with spring at operating tension. Disconnect the governor spring and check movement of levers a0d
rods.
3. The hinged lever governor eliminates the
need for a spring loaded throttle lever on the
carburetor. As the carburetor lever is forced to
idle position by the speedcontrol lever, this in
turn pivots the top half of the governor arm forward, slowing the engine to idle.

Bodily injury or death mayresult to individuals during
operation of an engine within any enclosure not adequately or properly ventilated. Engine operation in any
enclosure requires adequate and proper ventilation to
avoid asphyxiation or other interruption
of normal
breathing, to supply sufficient air to cool the engine,
provide air to mix with fuel and to carry away heatedair
from the building.
Read and observe safety warnings on pages 1 and 2.

The CamGear Governor -- is used on most industrial units requiring normal industrial speed
regulation. These governors differ from conventional centrifugal governors mainly in the round
steel balls used as the actuating force producer
instead of pivoting massesof weight.
When the governor
speeds by the engine,
move outward, forcing
lever assembly toward

is driven at increasing
the hardened steel balls,
the conical upper race and
a closed throttle position.

An externally mounted spring imposes tension
on the lever assembly toward the open throttle
position. As the engine speed increases, the centrifugal force created by the balls will increase until a balanced condition between the governor
force and the spring force exists and the governing lever remains stationary -- holding a constant
engine R.P.M.
Adjustment -- The desired engine speed is obtained by increasing or decreasing the governor
spring tension.

Mechanical Governor Linkage

CAM GEAR GOVERNOR

WARNING
Extreme caution must be exercised when making governor adjustments to avoid personal injury due to fan
blades, belts and hot manifolds.

Cam Gear Governor
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This built-in cam-gear governor is sealed, dust
proof, engine lubricated, is compact and easily
adjusted. The control shaft floats on two needle
bearings to remove friction
for closer and more
accurate control through the whole power range.
This governor is normally used on all industrial
applications.
Control rod movement is determined
celerator pedal or hand control linkages.

4. C ntinued surging- may indicate
an excessive looseness or binding or governor linkage
and sometimes too lean a fuel mixture.
TM GOVERNOR

LINKAGE

CamGear Governor

by ac-

TM GOVERNORLINKAGE
(TM20 UPDRAFT SHOWN)

The idle surge adjusting screw, if supplied,
should be adjusted "in" just far enough to
eliminate any tendency of the engine to surge.
ADJ USTMENTS:
1. Linkage Adjustment--With the engine stopped and spring tension about normal, the governor should hold the throttle, (butterfly) in the wide
open position.
The governor to carburetor control rod should
be adjusted in length so that the throttle stop
lever is 0.4 - 0.8mm(1/64" - 1/32") off the stop pin.
Be sure that the bumper screw, if supplied, is
backed out so as not to interfere.
Make certain that all linkage at governor and
carburetor operate free -- without any binding.
2. Speed Adjustment--To increase speed increase spring tension by use of the adjusting
screw. To decrease speed decrease spring tension by use of the adjusting screw.

TM GOVERNORLINKAGE
(TM27 DOWNDRAFTSHOWN)

3. Idle Surge Adjustment (When Surge Screw is
supplied) Turn governor idle surge adjusting
screw "IN", or to the right until corrected.
CAUTION:
Donot turn bumperscrew in far enough
to reduce the maximum
governed speed for full
throttle.

CAMSHAFT

--

CAMSHAFT
TIMING
GEAR

CONSTANT

/
LEVER

~

SPRING

~

~~

~

L

BEARING

SEAL

Exploded View of G~m~e~r Governor
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SPEED

GOVERNOR

WARNING

Extreme caution must be exercised whenmaking governor adjustments to avoid personal injury due to fan
blades, belts and hot manifolds.
Bodily injury or death mayresult to individuals during
operation of an engine within any enclosure not adequately or properly ventilated. Engine operation in any
enclosure requires adequate and proper ventilation
to
avoid asphyxiation or other interruption
of normal
breathing, to supply sufficient air to cool the engine,
provide air to mix with fuel and to carry awayheated air
from the building.
Read and observe safety warnings on pages 1 and 2.

Constant Speed Governor--is a precision
mechanical governor mounted on the left hand
side of the engine, driven from the front end gear
train. Linkage from the governor thru a cross shaft
controls the carburetor.
Adjustments- The desired engine speed is
obtained by increasing or decreasing the governor spring tension.
1. Start the engine. Warmup.
2. With engine warmedup, adjust high no load
speed approximately 150 R.P.M. higher than the
required speed under load, by turning screw (A)
or out, thus either increasing or decreasing tension on the spring.
3. Apply the desired load, and readjust screw (A)
in order to obtain the required speed under load.
Release load and note R.P.M. at which engine setties out.

8. Wheng vern r adjustment is completed, make
sure that all lock nuts are tight, in order to maintain the adjustment.

VARIABLE SPEED GOVERNOR

/

WARNING

Extreme
cautionmustbe exercised
when
making
governor adjustments
to avoidpersonalinjury dueto fan
blades,beltsandhot manifolds.
Bodilyinjuryor deathmay
resultto individuals
during
operationof an enginewithinanyenclosure
not adequatelyor properly
ventilated.Engine
operation
in any
enclosure
requiresadequate
andproperventilationto
avoidasphyxiation
or otherinterruptionof normal
breathing,
to supply
sufficientair to coolthe engine,
provide
air to mixwithfuelandto carryaway
heated
air
fromthebuilding.
Readandobserve
safetywarnings
onpages1 and2.

ConstantSpeedGovernor
Again apply load, and observe the drop in R.P.M.
before governor opens throttle to compensate.
4. The range of governor’s action is indicated by
the differential
between R.P.M. under load and
that under no load.
This can be varied and the sensitivity of governor
changedby changing the length of screw (B).
5. T broaden the range of the governor and produce a more stable action, lengthen screw (B) and
compensate for this change by turning screw (A)
in to restore speed.
6. To narrow the range and increase the sensitivity of the governor, reverse procedure outlined in
5. (Changing the length of screw (B) has the same
effect as using a stronger or weaker spring.)
7. With the governor adjusted for desired perfor.
mance,release the load and allow engine to run at
governed speed, no load. If a surge is noted,
lengthen screw (B) at spring anchor and readjust
screw (A) to obtain desired no load R.P.M.

Variable SpeedGovernor
1. Start Engine andIdle until warmedto operating
temperature.
2. Set Specified High Idle No-Load Speed by
moving throttle to required position and adjusting
high speed screw (A).
3. Check Regulation by Applying and removing
engine load.
(1) If regulation is too broad increase spring
tension with sensitivity screw (B) and readjust high speedscrew (A) throttle stop to obtain high idle speed.
(2) If regulation is too narrow decrease spring
tension with sensitivity screw (B) and readjust high speedscrew (A) throttle stop to ohtain desired high idle speed.
(3) If governor surges under load decrease spring tension with sensitivity
screw (B) and
readjust throttle lever position to desired
high idle speed.
27

(4) Stop Screw (C). Set for low R.P.M. or idle
stop.
Repeat above steps as required until desired
performance is obtained. Whenadjustment is
complete, lock all lock nuts to maintain settings.

HINGED LEVER GOVERNOR

/

WARNING

Extreme caution must be exercised whenmaking governor adjustments to avoid personal injury due to fan
blades, belts and hot manifolds.
Bodily injury or death mayresult to individuals during
operation of an engine within any enclosure not adequately or properly ventilated. Engine operation in any
enclosure requires adequate and proper ventilation to
avoid asphyxiation or other interruption
of normal
breathing, to supply sufficient air to cool the engine,
provide air to mix with fuel and to carry away heated air
from the building.
Read and observe safety warnings on pages 1 and 2.

The hinged lever governors are basically the
same as other Governors, except the governor
arm is in two parts. Pivoted on a pivot bolt, it is
spring loaded to hold the arm in a straight position except whenlow idle is desired.
Whencarburetor lever is forced to idle position
by speedcontrol lever, this in turn pivots top half
of governor arm forward.

Velocity G vernors m are generally used to
prevent engine speed from exceeding a predetermined maximum. The governor is mounted between the carburetor and manifold flanges. In its
most simple form, it consists of a main body,
which contains a throttle shaft, a throttle valve
and a main governor spring. The main governor
spring is attached by linkage to the governor shaft
and the spring force holds the throttle valve open.
Whenthe engine is started, air flows through
the carburetor throat and the governor throat. The
velocity of the air creates a pressure above the
throttle
valve. Whenthis pressure exceeds the
force exerted by the spring, the throttle will move
toward a closed position.
The adjusting screw
varies the spring tension.
Whenthis closing action of the valve exactly
balances the spring, governing action takes place
and maximumspeed is fixed at this point.
Whenload is applied -- the engine speed tends
to drop--the velocity of the gas through the
manifold and the pressure against the governing
valve is reduced and the spring opens the valve to
feed more gasoline to the engine to handle the increased load demand. Thus an almost constant
speed is maintained whether the engine is running with or without load.
The Hoof Velocity Governor is adjusted by
removing the seal wire and with screwdriver turn
clockwise
to increase
speed and counterclockwise to reduce speed.

On some models a small coil spring loaded
throttle lever and shaft on the carburetor is used
to get idle position.

VELOCITY GOVERNORS

/

WARNING

Extreme caution must be exercised when making governor adjustments to avoid personal injury due to fan
blades, belts and hot manifolds.
Bodily injury or death may result to individuals during
operation of an engine within any enclosure not adequately or properly ventilated. Engine operation in any
enclosure requires adequate and proper ventilation
to
avoid asphyxiation or other interruption
of normal
breathing, to supply sufficient air to cool the engine,
provide air to mix with fuel and to carry away heated air
from the building.
Read and observe safety warnings on pages 1 and 2.
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Velocity Governor

Section 7- Igniti

)n Systems

Continental industrial spark ignited engines are
equipped with an electronic ignition system.
The ignition system has the job of producing
and delivering high voltage surges of about 20,000
volts to the correct spark plug, at the correct intervals and with the correct timing for the engine.
Each high voltage surge produces a spark at the
spark plug gap to which it is delivered, so that the
mixture of air and fuel in the cylinder is ignited.

ELECTRONIC IGNITION

The primary section is the low voltage section
and is composedof the battery, the ignition switch, the ignition coil primary winding, distributor
electronics and associated wiring.

~BATTE

SYSTEM

RY

~

This battery-ignition circuit consists of the battery, ammeter, ignition
switch, ignition coil,
distributor,
spark plugs and low and high tension
wiring.

~

STARTER
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B~~

IGNITION
CH
ULKH~
CONNECTORS

~
DISTRIBUTOR S ARK PLUGS
CAP

Integral

Primary Ignition
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System

The secondary section is the high voltage section and is composedof the ignition coil secondary winding, the distributor cap, the rotor, the
spark plug cables and the spark plugs.

~LOW

I HIGH TENSION WIRING
TENSION
WIRING

;chematic Drawing of Ignition

System (12 Volt)

These parts can be divided into separate circuits consisting of a low tension circuit carrying
battery voltage and a high tension spark circuit of
about 20,000 volts.

The electronic ignition system maintains a tuned condition longer, since there are no points or
condenser. Breaker point erosion and rubbing
block wear is eliminated. Wearon the distributor
shaft and shaft bearings is greatly reduced. Dwell
is permanently controlled by the electronics and
total electronic switching offers improved starting. The system is easy to troubleshoot requiring
no elaborate test equipment or procedures.
The electronics
are fully
protected with a
moisture resistant material and are designed to
resist shock and vibration.
Protection against
reverse polarity and over voltage is built into the
system.
The system will trigger at any speed above zero
R.P.M. Each cylinder will fire at the proper time
because of close tolerances in the trigger wheel
29

design. Elimination of points and condensers and
their inherent problems such as rubbing block
wear, plus the longevity of solid state circuitry offers much less downtime and more economical
operation.
This system uses an oscillator
as its sensor.
Acting as a "Metal Detector", it senses the trigger
wheel teeth turning with the distributor shaft. The
presence of metal (each tooth) causes a change
to occur in the oscillator which in turn commands
the control unit transistor switch to turn off.
This off condition causes the primary current to
stop flowing and the magnetic field which bu’ilt up
during the on time now will collapse across the
secondary coil winding causing the high voltage
to fire the spark plug.
The sensor is a coil of very fine wire moldedinto a plastic housing. This plastic housing is
mounted on the movable base plate and is connected directly to the circuit board. The sensor is
not replaceable.
The electronic control system is a completely
self-contained solid state device which is coated
to provide a moisture proof barrier.
It is not
repairable and if necessary must be replaced as a
complete assembly.

winding of the ignition
current flow.

coil restricts

the primary

The Ignition Coil consists of two windings, a
primary winding and a secondary winding and is a
transformer to increase the voltage high enough
to jump a spark gap at a spark plug.
The Distributor interrupts the primary winding
current in the ignition coil and distributes the high
tension current to the correct spark plug at the
correct time.
The Spark Plugs provide a spark gap in the combustion chamber. The compressed air and fuel
mixture is ignited when the high voltage jumps
across this gap.
The Low Tension Primary Wiring conducts battery current through the ignition coil and contacts.
The High Tension Secondary Wiring conducts
the high voltage, produced by the ignition coil, to
the distributor
and from the distributor
to the
spark plugs.
Operation --A primary current flows from the
battery, through the ammeter and ignition switch
to the coil primary winding, then to ground.
The collapsing field induces a very high voltage
in the secondary winding which is carried by the
high tension wire to the center terminal of the
distributor cap. The rotor connects this center terminal to one of the cap terminals which in turn is
connected to the proper spark plug.
The spark produced by this high tension current
ignites the fuel in the cylinder. This process is
repeated for every power stroke of the engine and
at high speeds, an impulse may be required as
often as 300 times per second.

The Integral system houses the electronics inside the distributor.
Only two connections are
madeto the coil.

IGNITION SYSTEM COMPONENTS
The Battery supplies the voltage for producing
a current flow through the ignition circuit.
The Ammeter indicates
tion of current flow.

the amount and direc-

The Ignition
Switch is an "Off" and "On"
switch. Current flows only when this switch is
closed and returns by the ground through the
engine or frame. The resistance of the primary
3O

Ignition Coil m The function of the ignition coil is
to transform the low voltage supplied by the battery into the high voltage to jump the spark plug
gap.
An ignition coil has two windings wound on a
soft iron core; the primary winding which consists
of a comparatively few turns of heavy wire, and
the secondary winding of many thousand turns of
very fine wire. The primary winding is wound
around the outside of the secondary winding. A
soft iron shell encloses the outside of both windings and serves to complete the magnetic circuit.
Ignition coils do not normally require any service except keeping all terminals and connections
clean, and tight.
The coil should be kept
reasonably clean; however, it must not be sub-

jected to steam cleaning or similar cleaning
methods that may cause moisture to enter the
coil.
s~auNO

form whena coil fails due to a"burned tower" and
if the rubber boot is not replaced, early failure of
the new coil can be expected.
Whenthe ignition coil is wired up incorrectly
with the distributor, it can cause high speed missing, loss of power and performance under heavy
loads.

HIGH TENSION
TER,M~NAL
COIL

Distributor -- The distributor conducts and interrupts the current through the primary winding
of the ignition
coil at the correct time and
distributes the high tension voltage to the correct
spark plug.

TERMINAL
SPRING
WASHE~

SECONDARY
WINDING

There are two separate electrical circuits in a
distributor.
The sensor and trigger wheel device
are in the primary circuit and carry low voltage
current--while
the cap and rotor are in the
secondary circuit and carry the high voltage spark
current.

WINDING
COIL

LAMINATIONINSULATOf~

Cutaway View of an Ignition

Coil

Stop engine before checking battery terminals or electrical connections. Do not hold ignition wires with bare
hands since shocks or other injuries can result. Sparks
or flames near a battery could cause an explosion or
fire.
Battery acid can cause corrosive burns. Always
wear eye protection.
Use of jumper cables or battery
charging should be done only as directed by manufacturers safety instructions.
Read and observe safety

E
,Leads to Coil
Mechanical

¯

warnings on pages 1 and 2.

Ignition coils can be tested for grounded windings by placing one end of the test probe on a
clean part of the metal outer shell and touching"
the other end of the test probe to the primary and
high voltage terminals. If tiny sparks appear at the
points of contact, the windings are grounded.
If the coil is further suspected of being faulty,
remove and check its operation on a coil tester
and replace it if inoperative. Most coil testers
compare the operation of the coil being tested
with one knownto be in good condition. This test
should
be made with the coils
at room
temperature and then warming the coils five
minutes by connecting the primary to a battery of
the samevoltage rating as the coils. Re-checkthe
comparison test to see if the expansion due to
heating has caused some defect.
The ignition coil center tower rubber "Boot"
should always be replaced when a new coil is installed. Carbonized tracks in the rubber "Boot"

Shaft

Cutaway View of Distributor

The triggering system is mountedon a plate in
the top part of the distributor housing.
The rotor is mounted above the triggering
system and turns with it to make a connection
between the cap center contact and various side
contacts.
Continental
industrial
englnes
have
distributors
equipped with a mechanical advance
which varies the timing by advancing the breaker
cam as the engine speed increases.
This
mechanism consists of weighted levers which
revolve with the distributor rotor and act against a
set of springs. As the speedof rotation increases,
the weights are movedout and the timing is advanced. With this arrangement it is possible to
have a retarded spark for idling and obtain a
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gradual advance in spark timing
speed is increased.

as the engine

The ignition system also features vacuum advance for optimum part throttle
economy. With
this system spark timing is not only adjusted for
the rotating speed but also for the load applied to
the engine. As load is decreased, timing is advanced, and as load in increased, timing is retarded until only the mechanical advance is used.
DISTRIBUTORMAINTENANCE
-- The distributor
operation is vital to the operation of the engine
and the following items should be carefully inspected every 250 hours of normal operation;
however, dirt, dust, water and high speed operation may cause more rapid wear and necessitate
more frequent inspections:
1. RemoveDistributor
Cap- Clean cap and
examine for cracks, carbon runners, corroded
terminals or if the vertical faces of the inserts
are burned -- if found, install a newcap. If the
horizontal
faces of the inserts
are
burned -- replace the cap and rotor as this is
due to the rotor being too short.
2. Check Mechanical Advance Mechanism for
"freeness" by turning the breaker cam in the
direction of rotation and then releasing it. The
advance springs should return the cam to its
original position.
3. To ensure proper operation, the diaphragm
in the vacuumadvance unit and the line to the
manifold should be checked periodically
for
leakage. If the diaphragm is ruptured, the
vacuum advance housi.ng and linkage must be
replaced.

plug and the other well insulated with a core of
porcelain or other heat resistant material. The
space between these two electrodes is called the
gap which should be set at 0.8mm(.032") for Continental OHVengines. Correct and uniformity of
the gaps of all spark plugs in the engine is important for smooth running.
Spark plug gaps are best checked with a wire
gauge unless the points are dressed to obtain a
correct reading with a flat gauge. The adjustment
should always be madeon the side electrode and
never on the center electrode which may cause a
broken porcelain.
"Gapping" the electrode tip is more easily done
with proper tools.
GAPPINGTHE SPARKPLUG. This illustration
shows the use of the gapping tool which both
measures and adjusts the electrode gap.

Checking Spark Gap

SPARKPLUGS--A spark plug consists
of two
electrodes; one groundedto the outer shell of the

Ceramic Insulator

Spark Plugs must operate within a certain
temperature
range to give good performance-- not too hot and not too cold. The ability
of a spark plug to conduct heat away from the
center electrode and porcelain is controlled by
the design of the shell and insulator -- so varying
the length of the insulator
below the gasket
shoulder controls the temperature.

,Seals

/
I~NORMA

~
.

HOT
PLUG

Electrodes
SEATCARRIES
HEAT AWAY
FROM
CORE
SLOWCY

Sectional View of Spark Plug

32

Cold ¯ Normal- Hot Spark Plugs
Examination of a used spark plug will showif it
is in the correct heat range for the operating conditions. If the plug runs too hot, the insulator will
blister
or crack and the electrodes burn away
rapidly. If the plug remains too cool- soot and
carbon will deposit on the insulator causing fouling and missing.

Faulty Spark Plugs Left: cold plug used in an engine that
should have a hot plug. Right: hot plug used in an engine that
should have a cold plug.

Spark plug electrodes will wear in the course of
time and present day fuels have a tendency to
form rusty-brown oxide deposits on the insulator
tip. Therefore it is necessary to periodically clean
the plugs with a plug cleaner and to reset the
gaps to specifications.
Spark plugs must be correctly installed in order
to obtain good performance from them. It is a simple but important matter to follow the following
procedure wheninstalling
plugs:
1. Clean the spark plug seat in the cylinder
head.

2. Use new seat gasket and screw plug in by
hand.
3. Tighten all 14mmplugs to 40 Nm(30 LB. FT.)
torque with socket wrench of correct size.

DISTRIBUTORIGNITION TIMING
With Timing Light
Normally Continental industrial
engines with
distributor-ignition
are timed to have the
distributor points start to open when#1 cylinder is
on compression stroke and the flywheel mark
2°BTDC (Before Top Dead Center) and (5°BTDC
for LPGengines) lines up with the pointer in the
bell housing or crankshaft pulley.
NOTE:Somespecial units have different ignition
timing, Check your specification for correct timing.
CAUTION:
Before ignition timing can be checkedor
adjusted, removethe vacuumadvanceline at the
distributor and clampthe rubbertube leading to the
intake manifold.
After setting the timing, remove the clamp and
reconnect the rubber tube to the vacuumadvance
unit on the distributor.
To ensure proper operation the diaphragmin the
vacuumadvanceunit and the line to the manifold
should be checkedperiodically for leakage. If the
diaphragmis ruptured, the vacuumadvancehousing and linkage must be replaced.
There are two methodsof checking ignition
ing -- with or without a timing light.

tim-

The preferred methodis to use a timing light
the following sequence:

in

Paint a line on the flywheel (or in somecases,
on the front pulley) so the timing mark will be
more legible under the timing light.
HEAD CAP
SCREW

BLUE

(GROUND)

Pleasesee
SPB 87-368.

BLACK

CRANKSHAFT PULLEY
METHOD

RED

I

Pleasesee
SPB89-390.

+

FLYWHEEL METHOD

Schematic Diagram Showing Typical

Timing Light Hookup
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WARNING

Oisconnect
fan beforetimingengineto avoidpersonat
injury.
Donotholdigntionwireswithbarehands
sinceshocks
or otherinjuriescanresult.Sparks
or flames
neara battery couldcause
an explosion
or fire. Batteryacidcan
causecorrosive
burns.Always
weareyeprotection.Use
of jumpercablesor battery charging
shouldbe done
onlyas directedby manufacturers
safetyinstructions.
Readandobserve
safetywarnings
onpages1 and2.

1. Clip blue secondary lead of light to the #1
spark plug -- leave spark plug wire on plug.
2. Connect primary positive
lead (red)
positive terminal of battery.
3. Connect primary negative lead (black)
cylinder head capscrew or alternator bracket.
Disconnect vacuum line from distributor
to
manifold and clamp end of line leading to the
manifold.
4. Start engine and run at idle speed, 400
R.P.M. or lower, so the automatic advance of
the distributor is completely retarded. THIS IS
VERY IMPORTANT TO OBTAIN CORRECTTIMING.
5. Direct timing light on the crankshaft pulley
or on the flywheel through opening in bell housing and note timing marks as light flashes.
6. Timing is normally
at 2°BTDC unless
specified otherwise on your engine specification sheet.
7. To advance timing, turn distributor
body
clockwise. To retard timing, turn distributor
body counter-clockwise.
8. Whentiming is correct, tighten distributor
-clamp screw securely. Then re-check timing
again with light.
9. This operation is best performed in a shaded
area, so timing light is visible.

1. Remove #1 Spark Plug- put your thumb
over the spark plug hole and crank engine by
hand until air is exhausting.

CheckingNo. 1 Cylinder on Compression
Stroke
2. Set piston at 2°BTDC (5°BTDC for LPG
engines) by slowly cranking until correct mark
on flywheel (or crankshaft pulley) will line
with the pointer in bell housing (or gear cover).

CAUTION:When engine specifications
have
special timing other than 2°BTDC(Before Top
DeadCenter) -- they must be followed in order to
obtain satisfactory service in special applications
or higheraltitudes.

3. Loosenthe distributor clamp bolt and install
a test lamp on the two coil terminals, rotate the
distributor until the light is extinguished, then
clamp the distributor in place.

CheckingFlywheelTimingwith TimingLight

DISTRIBUTOR
IGNITION
TIMING
Without Timing Light (Emergency Method)
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CrankPulley TimingMark

CHARGING CIRCUIT

Power Unit Wiring Diagram
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Wiring Diagram (Prestolite)
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The charging circuit consists primarily of an
alternator, regulator, battery and wiring. When
analyzing the charging circuit,
the components
should be checked in the following order:
Wiring
Wiring in the charging circuit should be carefully inspected for frayed insulation or other
damage, and replace any wiring that is defective. Also inspect all connections to the alternator, regulator and battery (including all
ground connections), and clean and tighten as
required.
II. Battery
The lead-acid
storage battery,
used on
automotive and industrial applications, is an
electrochemical
device for converting
chemical energy into electrical energy.
It has three major functions:
1. It provides a source of current for starting
the engine.
2. It acts as a stabilizer to the voltage in the
electrical system.
3. It can, for a limited time, furnish current
when the electrical demandsof the unit exceed the output of the generator.

/

WARNING

Stop engine before checking battery terminals or elec.
trical connections. DOnot hold ignition wires with bare
handssince shocksor other injuries can result. Sparks
or flames near a battery could cause an explosion or
fire. Battery acid can cause corrosive burns, Always
wear eye protection. Use of jumper cables or battery
charging should be done only as directed by manufacturers safety instructions.
Read and observe safety warnings on pages 1 and 2.

Refer to equipment manufacturer for battery
recommendations.
III.

Alternator
The alternator differs from the conventional
D.C. shunt generator in that the armature is the
stationary memberand is called the stator:
while the field is the rotating memberand is
called the rotor. Alternating current is rectified
(changed to direct current) by meansof diode
rectifiers
rather than mechanically
with
brushes coming into contact with the various
segments of the rotating
armature on the
generator. With this constrLtction, the higher
current values involved in the armature or
stator maybe conducted to the external circuit
through fixed leads and connections rather
than through the rotating
commutator and
brushes as in D.C. generator. The comparatively small values of current supplied to the field
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may be conducted without difficulty
small brushes and rotating slip rings.

through

The alternator is somewhatlighter and more
compact in design than the conventional D.C.
generator of comparable electrical size and is
equally as simple to service and test.
Each bearing is prelubricated
which
eliminates the need for periodic lubrication.
Precautions to be observed whentesting or servicing the alternator system:
1. Disconnect the battery, before connecting or
disconnecting
test instruments
(except
voltmeter) or before removing or replacing any
unit or wiring. Accidental grounding or shorting at the regulator, alternator, ammeteror accessories, will cause severe damage to the
units and/or wiring.
2. To avoid damageto the regulator, do not, at
any time, connectbattery to the regulator field
terminal.
3. The field circuit must neverbe grounded, on
this system, between the alternator and the
regulator. Grounding of the field termina~
either at the alternator or regulator will damage
the regulator.
4. If it is necessary
to solder anylead to a rectifier
lead, use a pair of pliers as a heat dambetween
the solder joint and the rectifier.
5. The alternator must not be operated on open
circuit with the rotor windingenergized.
6. Do not attempt to polarize the alternator. No
polarization is required. Any attempt to do so
may result
in damage to the alternator,
regulator, or circuits.
7. Grounding of the alternator output terminal
maydamagethe alternator and/or circuit and
components.
8. Reversed battery connections maydamagethe
rectifiers, wiring or other components
of the
charging system. Battery polarity should be
checked with a voltmeter before connecting
the battery.
9. If a booster battery or fast charger is used, its
polarity must be connected correctly to prevent damage to the electrical
system components. (positive to positive, negative to
negative.)
IV. Regulator
Mostregulatorsare fully transistorized
andcompletely sealed.Thesecannotbe adjustedor repaired
andit canbeassumed
that this typeregularwill outlive
the othercomponents
in the charging
system.
OncurrentDelco/MCI
alternators,the regulatoris
insidethealternatorhousing,
andthecasemustbe split
to replace.Careshouldbe takenin the operationto
insurecorrectassembly.

Other regulators are adjusted and repaired in
accordance with the manufacturer’s instructions.
Installation of Regulatorfor AIt rnator
To insure proper operation andto protect the
alternator and regulator, the following steps
should be observedduring installation.
1. Makesure regulator is of the samevoltage
andpolarity as the alternator andbattery.
2. Disconnect battery cable at battery terminal.
3. Makesure the mounting area of the alternator and regulator baseare clean and make
a goodtight connection.
4. Connectalternator in accordancewith the
manufacturer’sinstructions.

5. Donot flash field or groundterminals of the
regulator.
6. Reconnectbattery cable.
7. Start engine and observe ammeter. A
"High" charge rate is normal for the first
few minutes, but will decrease as the
regulator warmsup.

Note: Whenservicing the charging system, never
removea unit until tests have shownit to be
defective. Reference always should be madeto
the manufacturer’s maintenance manuals for
completetrouble shooting instructions.

NOTES
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Section 8 - Preventive Maintenance
In order to obtain maximumefficiency
from
your gasoline engine, a definite maintenance program should be set-up and followed. Haphazard
maintenancewill only lead to faulty engine performanceand shorten engine life.

been stopped 15 minutes. The most efficient
level is betweenthe two dipstick levels.

oil

IMPORTANT:
Do not add oil until oil level approachesthe low mark-- then add only enoughto
bring it to high level -- NEVER
above.

All moving parts in the engine are subject to
wear; however, wear can be reduced by careful
operation and a planned maintenance program.

Do not operate the engine with oil below low
level mark.

In general, gasoline engine operation demands
careful attention to the cleanliness of air, fuel and
oil and m.aintaining
coolant
operating
temperaturesof 81 °-93 °C (180 °-200 °F.).
The following pages, covering Daily, ,50, 2,50 and ......
500 hour maintenance, have been worked out with
our field
service division
as "Minimum Requirements" to keep your engine in dependable
operating condition.

DALLYPREVENTIVE
MAINTENANCE SCHEDULE
Check Oil Level of Engine

1. OVERALLVISUAL INSPECTION OF ENGINE

3. CHECK RADIATOR

Look for evidence of fluid leaks on floor,
cylinder head and block, indicating loose fuel, oil
or water connections -- tighten if found.

Fill radiator with clean water or anti-freeze to
normal level maintained due to expansion when
heated. Visually inspect fan and belt for condition
and adjustment.
4. FILL FUEL TANK
Fill fuel tank at end of each day’s operation to
prevent condensation forming in tank. Clean filler
cap and area round spout before filling
to prevent
entrance of dust into fuel system.
5. CHECK AIR CLEANER
All engines, when operating, consumeseveral
thousand cubic feet of air per hour. Since dusty
air is full of abrasive matter, the engine will soon
wear excessively if the air cleaner does not
remove the dust before entering the cylinders.

2. CHECK OIL LEVEL OF ENGINE

On any air cleaner, operating environment dictates the air cleaner service periods. In extremely
dusty operations this may be once or twice daily.
In dust protected areas the air cleaner should be
serviced when changing oil.

The dipstick indicates the high and low oil level
in the crankcase--make allowance for additional
oil drainage back into oil pan if engine has not

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

Check for Possible Leakage
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OIL BATH AIR CLEANER
The oil bath-air cleaner must be given close and
frequent attention. The efficiency of an oil bath
cleaner is very closely linked to the amount and
viscosity of the oil used. As dirt is strained from
the air flowing through the cleaner, it thickens the
oil in the cup and also raises the oil level in the
cup. The proper methodof servicing an oil bath air
cleaner begins with pouring the old oil from the
cup. Wipe the cup with a clean cloth. Refill the
cup to the mark, being careful not to exceed this
line. It is generally recommendedto use SAE-20
oil in the summerand SAE-10 oil or lighter in
winter.
\ELEMENT
INNERCUP.~ ~ ~ "~

Sectional View of Oil Bath Cleaner

CAUTION:Do not steam.clean or use high
pressureair to clean the filter elementas it opens
a direct channelthroughthe filter -which permits
oil, as well as dirt, to passdirectly throughthe oil
bath cleaner.
Fill

Oil Bath Air Cleaner Cup to the Indicated Mark.

1. SERVICING REMOVABLEPRE-FILTER
Some oil bath air cleaners have removable
prefilters-which stop all lint, chaff and fibrous
material that enter.
Remove
the pre.filter every time the air cleaner is
serviced, and wash out all chaff or dust in a solvent.
2. SERVICING MAIN FILTER ELEMENT
This filter
element is madeup of thousands of
steel springs, interlocked and compressed to a
massof uniform density- which traps the oil and
completes the cleaning process.
Normal service-completely
remove the air
cleaner every 4-6 months - remove the bottom half
and pre-filter
then immerse and back flush the
main filter element with a cleaning solvent."
Severeservice, will require cleaning of this element ev ry week or more frequently if required.
*Be sure element is dry of all
before reassembling.
4O

cleaning solvent

DRY TYPE REPLACEABLEAIR FILTER
Dry type air filters
are optional equipment on
many engines and it is most important that the
dirt buildup in the cartridge does not reduce the
air flow sufficient to cause a noticeable loss in
power.
They should normally be serviced every 50
hours in the following steps: (Extreme conditions
will require daily cleaning.)
Remove cover and cartridge
after removing
wing bolt-do not allow dirt to fall into the exposed carburetor.
Clean cartridge by gently tapping flat on a
smooth horizontal surface to shake out the dust.
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WARNING

Wear protective glasses or a face protector wheneverair
hosesare used. Neveruse air pressurethat is morethan 2
Bar (30 poundsper square inch) and makesure the air line
is equippedwith a water filter to prevent damage
to parts,
Read and observe safety warnings on pages 1 and 2.

Cartridge
pressed air
closer than
Bar (30 PSI)

can be cleaned best by blowing comfrom inside out. Do not apply air
50mm(2") and don’t use more than
pressure.

CAUTION:Do not damagegasket surface or bend
outer screen.

Often in cleaning the cartridge it is tapped
against surfaces that are not flat, thus damaging
sealing edges. Regardless of how clean the paper
is, if edgesare damaged
dirt will enter the engine.
The element should be replaced every 250
hours or when servicing does not result in full
power recovery - whichever occurs first.
Under extreme dust conditions more frequent
replacement will be required.
Replace when
powerloss remains after s.ervicing or whenthe intake manifold
vacuum exceeds 250mm (10")
water,
using
a good water
manometer
(mechanical vacuum gauges read in mercury and
25mm(1") is equivalent to 346mm(13.6")
water).
A 1/4 Teaspoonof Dust per Hour Can ruin an
Engine in One8 Hour Day
PCV SYSTEM
All connections must be air tight.
Blow-by circulates
into the intake manifold
maintaining crankcase pressure within a narrow
range regardless of operating speed or load.
Servicing of the PCVsystem is usually confined
to cleaning the PCV orifice and/or valve along
with cleaning the air inlet, where applicable.

Wipe inside screen, cartridge gasket surface,
inside cover and mounting seat before installing
element.
Place cartridge
on mounting seat-make sure
outer edge of cartridge fits inside edge of bottom
plate.
Replace cover and assemble wing bolt finger
tight to insure air filter seal.
Typical ContinentalMotorsPCVSystem
Installation
CAUTION:
Donot washor oil cartridge.

Replacing New Cartridge.
Replace immediately if bent, crushed or damaged. Dry type air cleaners are efficient only as
long as top and bottom sealing edges are not
damaged.
Also surface of air cleaner base and cover
where air cleaner cartridge seals, must be clean
and not damaged, such as dents or bends.

CHECK OIL PRESSURE*
Note oil pressure gauge which should indicate
the following pressure range at full throttle and a
minimumof 0.5 Bar (7 pQunds) pressure at idling
speed.
MODEL
TM

OIL PRESSURE
2.8 - 4.1 Bar
(40- 60 PSI)

*Standard Engines: on some special customer
specifications,
this may change. Higher oil
pressures maybe experienced during cold starts.
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NOTE ANY UNUSUAL NOISE

3. SERVICE AIR CLEANER

Operators familiar with daily engine operation
soon becomealert to any noise not normally present. This is very valuable in correcting defects in
the early stages and preventing expensive repairs
or delays.

If oil-bath air cleaner is used, remove bottom
half of air cleaner--clean thoroughly and fill with
engine oil to oil level markon cup, avoid overfilling. Replace cup and check all connections to
manifold. Be sure that no unfiltered air can enter
the engine intake manifold.
If a dry type air cleaner is used, clean element
with compressedair.
(See Daily Instructions)

EVERY 50 HOURS
4. CHECK FAN BELT TENSION

1. REPEAT DALLY OPERATIONSOUTLINED

Inspect wear condition of fan belt; note align.
ment and check belt tension which should allow
not over 13mm(1/2") deflection on the long span.

Follow previous Instructions.

2. CHANGE CRANKCASE OIL
Engine life is dependent upon clean oil being
circulated to all moving parts; therefore, the frequency of oil changesand oil filter replacement is
very important and should be made at regular,
scheduled periods.
The schedule for changing oil is directly dependent upon the operational environment: an extremely clean operation could go 150 hours while
a dirty operation (foundry or cementfactory) could
be 50 hours or less.
Fan Belt Tension

Replace the oil filter
is changed.

element every time the oil

Thoroughly clean the filter,
surfaces before replacing
gasket.

cover and sealing
new element and

Do not put kerosene into the crankcase. The
best methodis to drain the oil whenthe engine is
thoroughly heated -- which will carry off most of
the sediment.
Some operators unwisely put kerosene in the
crankcase after draining the engine oil, then turn
the engine over with the starter--In the belief they
are doing a better job of crankcase cleaning.
In doing this, kerosene is circulated through the
oil pump, the main oil header and the branches
leading into the engine bearings--thereby
washing away the protective oil film. In addition
some of the kerosene will be trapped and remain
to thin out the new oil, reducing its lubricating
qualities.
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5. CHECK BATTERY

/

WARNING

Stop engine before checking battery terminals or electrical connections. Do not hold ignition wires with bare
handssince shocks dr other injuries can result. Sparks
or flames near a battery could cause an explosion or
fire. Battery acid can cause corrosive burns. Always
wear eye protection. Use of jumper cables or battery
charging should be done only as directed by manufacturers safety instructions.
Read and observe safety warnings on pages 1 and 2.

Check specific gravity of each cell--which
should be at least 1.250. Adddistilled water, if required, to raise level 9.5mm (3/8") above the
separators.

4. CLEAN SPARK PLUGS
Clean depressions aPound plugs before removing them -- then clean and re-set electrode gap to
0.8mm(.032") on standard plugs.
Install spark plugs (14ram) and tighten to 40
(30 Lbs. Ft.) torque.
Checking Battery

Particular attention should be given the battery
during cold weather. The cranking power of a fully
charged battery @27°C (80°F.) is reduced 60%
@-18°C(0 °F.)-yet the power required to crank the
engine is 2 1/2 times greater at -18°C (0°F) than
@27°C (80 °F.).
6. TORQUEDOWNCYLINDER HEAD TO SPECIFICATIONS IN MANUAL.
7. ADJUST IDLE MIXTURE FOR HIGHEST RPM
AND RESET IDLE SPEEDTO 400-600 R.P.M. AND
800-1000 R,P.M. ON THE 2-CYLINDER ENGINE.
Repeat again at end of 500 hours.

EVERY250 HOURS
1. REPEAT DAILY AND 50-HOUR SCHEDULES
Follow previous instructions.
2. CLEAN EXTERIOR OF ENGINE
Use steam if available,
otherwise any good
commercial engine cleaner to wash down the
engine.
3.

CHECK GOVERNOR CONTROL

Clean and lubricate all governor linkage to insure free operation of governor. Free-up any joints
that may be binding or rods or levers that may be
twisted. Checkfor full throttle opening.

Re-Set Spark Plug Gap

5. CHECK DISTRIBUTOR
Remove Distributor
Cap- Clean cap and examine for cracks, carbon runners, corroded terminals or if the vertical faces of the inserts are
burned--if
found, install
a new cap. If the
horizontal
faces
of the inserts
are
burned -- replace the cap and rotor as this is due
to the rotor being too short.
Check Mechanical Advance Mechanism for
"freeness" by turning the breaker cam in the
direction of rotation and then releasing it. The advance springs should return the camto its origina~
position.
To ensure proper operation, the diaphragm in
the vacuum advance unit and the line to the
manifold should be checked periodically
for
leakage. If the diaphragm is ruptured, the vac43

cuum advance housing
replaced.

and linkage

must be

Inspect radiator

mounting.

Inspect water pumpand connections for leaks.
Check distributor
clamp bolt and if found
loose -- retiming the engine is necessary.
The Electronic Ignition Distributor requires no
adjustments due to the elimination of the points
and condense1. A sensor and trigger wheel device
replace
the points and condenser in th’e
distributor and provide the precise timing needed
to fire the plugs. It is not repairable and if
necessary must be replaced as a complete
assembly.

Check fan and accessory drive belts.
3. ADJUST VALVE TAPPET CLEARANCE
Check and adjust intake and exhaust valve tappets to following clearances at idling speed and
running temperature:

Adjusting

/

WARNING

Stop engine before checking battery terminals or electrical connections. Do not hold ignition wires with bare
hands since shocks or other injuries can result. Sparks
or flames near a battery could cause an explosion or
fire. Battery acid can cause corrosive burns. Always
wear eye protection. Use of jumper cables or battery
charging should be done only as directed by manufacturers safety instructions.
Read and observe safety warnings on pages 1 and 2.

6. INSPECT IGNITION
TION.

4.

MODEL

INTAKE

EXHAUST

TM

0.36mm
(.014")

0.46mm
(.018")

CARBURETOR
Clean exterior

WIRES AND CONNECInspect throttle
operation,

7. IF DRY REPLACEABLE ELEMENT
CLEANER IS USED, REPLACEELEMENT.

1. REPEAT DAILYSCHEDULES
2.

AIR

HOURS

50 HOUR AND 250 HOUR

COOLING SYSTEM

Clean radiator
pressed air.
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500

and check mounting to manifold.

Adjust carburetor air adjustment for even running and adjust idle speed to 400-600 R,P,M.
minimum(800-1000 R.P.M. on 2-cylinder engine).

Examineignition wires for breaks in insulation,
chafing and loose connections. Rep ace if defective.

EVERY

Valve Tappet Clearance

core by blowing out with comCarburetor

and choke linkage

for free

5. FUELSYSTEM
Replacefuel filter

6. SAFETY AND THERMALCONTROLS
element.

Inspect fuel pumpmounting and gasket.
Checkall connectionsfor leaks.

Inspect control wires and connections.
Examine armored capillary tubing on water
temperature element for visual damagethat may
causefaulty operation.

Fuel Pump Mounting

NOTES
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Section 9 - Engine Repair and Overhaul
This section includes instructions for repairs
and overhaul of the componentunits of Continental industrial engines.

CAUTION:Make a sketch showing the proper
location of the cylinder head cap screws for
use at reassembly.

Provide a clean place to work and clean the
engine exterior
before
you start
disassembling -- dirt causes engine failures.

4. Loosen and remove the Capscrews holding
the cylinder head to the block.

Many shop tools have been developed to save
time and assure good workmanship; these should
be included in your equipment.

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

Use only genuine Continental parts in Continental engines since years of development and
testing have gone into these specifications
to
assure maximumlife and performance.

1. Removeall carbon from combustion areas
using scraper and wire brush.

CYLINDER

HEAD

DISASSEMBLY OF CYLINDER HEAD

2. Using a C type valve spring compressor,
removethe valve spring retainer locks, retainers,
rotors, springs and oil guards on valve stemsplacing all parts in a container of solvent.

The cylinder head is an important part of the
engine assembly since it contains the combus .....
tion chamber, valves, and cored passages for air,
exhaust and water flow.
REMOVING THE CYLINDER HEAD
1. Drain water from engine and disconnect
radiator or heat exchanger hoses.
2. Removecylinder head cover by removing the
capscrews holding the cover to the cylinder head.
3. Removerocker arm shaft assembly and push
rods. Grip the push rods and snap them sideways
out of the tappet sockets as shownin the illustration. This method serves to break the hydraulic
connection and permits lifting
the push rods out
and leaving the tappets in place.

Removing Valve Springs

Removing Push Rod from Ball Socket of Tappet

Valves in Rack

3. Removethe valves and place them in order
in a rack with holes numberedfor both intake and
exhaust so they will not be mixed in handling.
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4. Clean the cylinder head thoroughly with a
solvent or degreasingsolution and blow it off with
air pressure.Inspect carefully for cracks.

larger insert using counterboretool with correct fitting pilot.

VALVE GUIDES

Whenmachining the counterbore, be sure
to go deep enoughwith the tool to clean up
the bottom so that the insert will havefull
contact to carry awaythe heat.

1. Clean the valve stem guides, removinglacquer or other deposits. Do not use tools that
removemetal.
2. Checkguides for wear by using a telescope
gage and 1" micrometer. Replaceall guides that
are worn bell-mouthed or have increased 0.038mm
(.0015) in diameter. SeeLimits and ClearanceSection 12 and Valve Guide Data, page 49, for maximumdiameter permissible to determine actual
amountit has increased. Remove
all valve guides
when necessary by pressing them out from the
combustion chamberside.
3. Replacewornguides as required by pressing
in newguides to the correct depth as given in the
Section 12 limits and clearance data, and valve
guide data, page49.

Wis-Con Total Power does not recommend
installing newinserts having the sameoutside
diameter as the one removed. The following
chart showsthe dimensionsof StandardInserts
and Counterbores:
DIMENSIONSOF STANDARDINSERTS
AND COUNTERBORES
Engine Model

TM

Outside Dia.
of Insert
(A)
35.513mm
to
35.482mm
(1.3981")
to
(1.3971")

Inside Dia.
of Counterbore Press Fit
(B)
35.410mm
.077mm
to
to
35.385mm
.128mm
(1.3941")
(.003")
to
to
(1.3931")
(.0os")

Insert and Counterbore
Removing Valve Guides from Combustion Chamber Side

CAUTION: When replacing guides do not ream
since these are all pre-reamed before being ferrox
coated--any further
reaming will remove the
coating.

WhenOVERSIZE
inserts are used, dimensions
of the insert and counterbore increase proportionately 0.25, 0.50mm
(.010", .020") depending
the oversize.

VALVESEATINSERTS(IF SUPPLIED)
1. Theexhaustvalve seat insert is held in place
by a shrink fit.
Inspect all exhaustvalve inserts in the head
and replace any that are loose, cracked or
otherwise damaged.Use puller for removing
faulty insert.
2.
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Whenrequired to replace with new insert,
clean and counterbore for 0.25mm(.010")

Chilling Inserts

VALVE GUIDE DATA
~----G.
B
A
J

Model
TM
Intake

Exhaust

Valve Seat Angle

’
30o15

45 °15’

Diameter of Seat

41.26
(1.625)

34.26
(1.349)

C

Diameter of Choke

35.0
(1.38)

29.13/28.87
(1.147/1.137)

D

Distance

43.0
(1.69)

43.0
(1.69)

E

Length of Guide

60.4
(2.38)

60.4
(2.38)

F

Inside Diameter Guide

8.717/8.692
(.3432/.3422)

8.717/8.692
(.3432/.3422)

G

Distance Intake to Exhaust

47.65
(1.876)

47.65
(1.876)

H

O.D. of Valve Seat
Insert if Used

--

35.513/35.482
(1.3981/1.3971)

J

Thickness of Valve
Seat Insert If Used

--

7.49/7.33
(.295/.288)

--

SAE J-610

Valve Seat Material If Used

Newinsert installation
must have a press fit.
Chill insert in container with dry ice for 20 minutes
before assembling.
Insert may then be installed in the counterbore
using a piloted driver and arbor press, without the
possibility
of shearing the side walls. This
assures it being seated firmly on the bottom of
the counterbore.

Grind the intake and exhause valve seats in
the head in accordance with instructions
in
the Valve Guide Data and limits and clearance
chart. Before removing the arbor, indicate the
seat. Total indicator reading of the run-out
must not be more than 0.05mm(.002"). Use
pilot having a solid stem with a long taper, as
all valve seats must be ground concentric and
square with either new or worn valve stem
guide holes.
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refacing has been completed must be replaced. To check this dimension, compare the
refaced valve with a new valve.

CheckingValveFacein "V" Blocks

GrindingValveSeat

Check all refaced or new valves in V-blocks
with indicator to determine if the contact face
is true with the stem within 0.05mm(.002").
not, repeat the refacing operation.
After the valves and seats have been refaced
and reground, coat the seat lightly with Prussian blue and drop the valve into position,
oscillating it slightly to transfer the blue pattern to the valve face. This should show a contact width of 1.6 to 2.4mm(1/16" to 3/32") and
should fall well within the width of the valve
face, leaving at least 0.4mm(1/64") on either
side where the blue does not show. If the contact is over 2.4mm(3/32") wide, the seat in the
head maybe narrowed by using a 15° stone to
reduce the outside diameter or using a 60° or
75° stone to increase the inside diameter.

IndicatingValveSeat
VALVES
Inspect valves for condition and replace any
that are "necked", cracked or burned, also
any on which valve stems are bent or worn
more than 0.05mm (.002") over the maximum
allowable limits. Reface or replace all valves.

ORIGINAL

REFACED

IF AREA
"’A’" IS LESSTHAN
50%
OF ORIGINAL.DISCARD
VALVE

Checking
for ProperValveSeating

AllowableHeadThicknessof RefacedValves

Never allow valves to set downinside the
seat.

2.

After the narrowed-down seat is brought
within specifications,
the seat should be

5O

All valves having less than 50% margin
thickness (outer edge of valve head) after

retouched lightly with the original
remove burrs or feathered edge.
WRONG

J

stone to

RIGHT

So remember..,
grinding.

do not lap valves in after

Coat the valve stem with a light film of engine
oil.
VALVE SPRINGS
Check all valve springs on a spring tester to
make sure they meet specifications regarding
weight and length.

ValvePosition in Head
"A poor valve grinding job cannot be corrected by valve lapping."
For example, after the valve has been hand
lapped, it would look like this whencold. The
thin line visible here shows where the valve
lapped into its seat. Keep in mind that the
engine is now at rest and cold.

ValveSpringTester

This illustration
shows the samevalve only
now it has reached normal operating
temperature. Notice that the lapped area of
the valve and the seat no longer match each
other. This is perfectly normal due to expansion of the valve. Nowyou can see that the effects of the lapping job are lost completely.

Springs, when compressed to the "valve
open" or "valve closed" length, must fall
within the specifications shownon the Limits
and Clearance chart when new, and must not
show more than 10%loss to re-use.
2. All intake and exhaust valves have oil guards.
Soakin boiling water for several minutes prior to
installation.

Installing Oil Guards
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CHECKING BORE WEAR
1. Clean the ring of carbon from around the top of
the cylinder bore formed abovethe travel of the
top ring.
2. Determine the original diameter of the cylinder
barrel by checking this unwornarea with a pair
of inside micrometers at intervals of approxo
°.
imately 45

Valve Assembly

Reassemble the valves and springs in the
head with the oil guards, retainer and retainer
lock.

ROCKER ARMS
1. Inspect the rocker arm shaft for wear. If the
shaft has "shoulders" on it due to wear, replace.
Blow out oil holes with air.
2. Examinerocker arms for cracks, condition of
valve contact
surface and worn bushings.
Replace all defective rocker arms or any having
over 0.13 mm(.005") clearance between shaft and
arm.
3. Inspect the rocker arm brackets for cracks or
other damage.

VALVE PUSH RODS
1. Inspect push rods for bends or twist and examine the ball and cup ends for excessive wear.
Replace rods that are faulty or excessively worn.
2. To prevent damage to push rods, replace
after the cylinder head is installed.

Push Rod Inspection
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for Runout

Measuring Original

Bore Diameter Above Ring Travel

Check in samemannerthe top of the ring travel
area approximately
6mm(1/4")
below the
shoulder.
The maximumdifference in the above checks,
indicates the amount of cylinder bore wear. If
less than 0.20mm(.008"), re-ringing will
suitable and if over 0.20mm(.008") re-boring
recommended.
PREPARING CYLINDER WALLS FOR
RE-RINGING OR RE-BORING
1. Ridge ream the cylinders to remove the unworn
area at the top so that the new rings when
assembled will not bump and distort
both
themselves and the piston lands.

Ridge Reaming Top of Cylinder Bore

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

Cover the entire crankshaft with a clean,
slightly oily cloth to prevent abrasives and
dirt from getting on the crankshaft.
Removethe excess carbon desposits from
the top of the cylinder wall before beginning
the glaze breaking operation. (This is to prevent loading the stones.)

Drain the crankcase and remove the oil pan.
Remove the cap screws holding the connecting rod caps to the rod. Keepthe cap and bolts
in numerical order so that when the pistons
and rods are removed from the engine, the cap
can be reassembled and kept with its mating
part.

Insert hone in cylinder
and expand to
cylinder wall with slight tension. Using a
clean brush, wet cylinder wall and stones
with kerosene. Use a hand drill and surface
hone cylinder with a rapid up and down motion to produce a good crosshatch pattern.
Apply kerosene continuously and increase
tension on hone adjustment until a good
pattern and finish is obtained. A smooth
finish of 0.25-0.38 micrometers (10 to 15
micro inches) is desired.

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

The honing operation
will produce a
sharp edge at the bottom of the bores. Upon
completion of the honing operation, remove
this sharp edge with a piece of number500
emerycloth. If this edge is not removed, it
can cause shaving of the piston skirts.

It is important to remove the glaze on the
cylinder bores by using a cylinder hone, with
an adjustable stone tension, in order to assure
quick seating of the new pistion rings. It the
cylinder glaze is not removed,you will have no
assurance as to whenthe rings will begin to
function properly and control the oil; this is
especially true whenchromerings are use’d.
The following
recommended:

step by step procedure is

a. To get the correct cross hatch pattern with a
cylinder hone, use a top quality electric drill ...........
with a speed of 500 R.P.M. or less and 280 t
grit stones.

~

Removing
SharpEdgeAfter Honing
e. Clean the loose abrasives from the stones
by using kerosene and a wire brush.

IMPORTANT:
Stones mustbe used wet. Keep applying keroseneduring honing to prevent stones
from drying out and causing an incorrect honing
pattern.

HoningCylinders

f. The most desirable cylinder finish is 0.25
-0.38 micrometers (10-15 micro inches); with
this finish the depressions in the surface
tend to keep a supply of lubrication between the mating parts. This finish can be
obtained by using 280 grit stones on the
hone.
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If not, the bores must be rewashed. As
soon as the bores have dried, lubricate with
engine oil immediately to prevent rust. This
completes the honing operation.

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

DesirableCrosshatch
PatternObtainedwith a CylinderHone
After all honing operations are complete,
thoroughly wash the bores with soap and
water to remove all traces of grit. Kerosene
or other solvents will not remove the grit.
Rinse the block with clean, clear water and
dry with compressed air.

The cylinder walls and pistons must be perfectly clean and dry when fitting
pistons in the
cylinder bores. Pistons should be fitted with the
°block and piston at room temperature 20.0
21.0 °C (68 °-70 °F).

PISTON FiT ON STANDARDPISTONS
(with 2.3 to 4.5 kg (5 to 10#) Pull)
TM series 0.08mm(.003")
Checkthe piston fit in the bore using
wide strip of feeler stock, of the
specified in the Limits and Clearance
feeler being attached to a small scale
imately 7 kg (15 Lbs.) capacity.

a half-inch
thickness
Chart, the
of approx-

CleaningBores

When you have finished
cleaning the
block, run a clean, dry paper towel through
the bores. The paper towel should come out
clean.

Checking Piston Fit in Bore

Whenthe correct fit is obtained you must be
able to withdraw the feeler with a pull of 2.3-4.5 kg
(5-10 pounds)on the scale, with the feeler inserted
between the piston and the cylinder midway between the piston pin bosses where the diameter of
the piston is the greatest. Check the fit of the
piston when it is approximately 50mm(2") down
to the cylinder bore in an inverted position.

PISTON PINS

Cleaning Block
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Check the bushing in the upper end of the connecting rod for wear. If worn and you are using the
original pistons with a service set of rings, an
oversize piston pin may be obtained in 0.08 or
0.13mm(.003" or .005") oversize.

press, press out the old bushing and press in the
new one making sure the oil supply holes line
up--after which the bushing mustbe honedto obtain the correct fit of the pin in the bushing as
shownon Limits and Clearance Chart.
If there is an excessof stock in the piston pin
bushing, it maybe reamedfirst, then honed. In
anyevent, the final operation should be donewith
a honeto obtain the desired fit with better than
75%bearing area contact on the pin.
PISTON AND CONNECTING
ROD ASSEMBLY

CheckingPiston Pin Bushing for Wear

The piston pin hole in the piston and the
bushingin the connectingrod maybe honedto increasetheir diameterto obtain the desired fit as
shownin your Limits and Clearance Chart.

1. Assemblethe pistons on the connecting rod
by first heating them in someform of oven or in
hot water to a minimum temperature of 71°C
(160°F.). Whenheated, the piston pin will enter
the piston very easily and can be tapped through
the connectingrod and into place without distorting the piston. The snap rings must be assembled
in the grooves, makingsure they are fully seated
in place.
2. The piston pin hole in the connecting rod
mustbe parallel to and in plane with, the large
bore in the bearing end of the connectingrod.

NEW

OLD

Pressingin Piston Pin Bushing

Note that while the chart specifies a light press
fit of the pin in the piston, there is a definite
clearance of the piston pin in the connecting rod.

CONNECTING ROD
Replace the bushing in the connecting rod if
new pistons and sleeves are used. Using the arbor

CheckingConnecting Rod for Twist and Alignment

This may be checked on a fixture with the
piston pin assembledin the rod before assembling the piston; but regardlessof this preliminary
check the completed piston and rod assembly
must be rechecked and there must not be more
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than 0.05mm’(.002") twist or out of squareness
checked over a spread of approximately 100ram
(4"). If excessive,replacethe rod.

Todo this, insert a piston in the cylinder borein
an inverted position and then insert eachring one
at a time about 50mm(2") downin the bore and
bring the bottomedgeof the piston up against the
ring to squareit up in the cylinder bore. If the ring
doesnot have sufficient end gap clearance, file
oneendof the ring until sufficient clearanceis obtained.
Check the gap between the ends of the ring
with a feeler gaugein accordancewith specifications shownin the Limits and Clearancechart.
Prior to installing the rings on the piston, check
each ring in its respective groove to the limits
specified in the manual.If ring to land clearance
exceeds maximumserviceable limits, pistons
must be replaced.

Checking Connecting Rod Assembly for Alignment
Checking Ring Clearance in Groove

Pistons are cam and taper ground, and this
must be taken into consideration whenchecking
alignment of the assembly,since the diameter in
line with the piston pin wouldbe less at the top of
the skirt than at the bottom.
PISTON RINGS

RECOMMENDED METHOD OF
INSTALLING PISTON RINGS
1. Prior to ring assembly check the ring
grooves for nicks and burrs. This is done by
rotating each unassembled
ring aroundits groove
to be sure of free action.

Checkthe piston rings in the cylinder for gap.

Checking Ring Gap
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Installing

Rings with Ring Expander Tool

will be evident because of the side scaling
action of the ring assembly. BE SUREEXPANDER SPACER REMAINS IN BUTTED
POSITION.

SEGMENT

3. To install the balance of the rings, use a ring
tool with recess side up and place the ring in with
the bottom side up. Start with the lowestring first.
EXPANDER
SPACER

a. Position ring in the tool so the expanding
fingers will fully engageboth ends.
b. Apply pressure on handles so ring is completely expanded. Pass the expanded ring
and tool recessed side downover the piston
to the proper groove.

Three Piece Oil Ring

2. The 3 piece oil ring should be installed first
on the piston, from the top side so skirt will not be
scratched.
a. Place stainless steel expander spacer in
groove with ends butted.
b. Install
steel segment on top side of expander spacer with gap of segment approximately 90 ° beyondgap of stainless steel expander spacer, making certain that the expander spacer is still in a butted position.
c. Install
second segment on bottom side of
the expander spacer with segment gap approximately 90° from the expander gap in
opposite direction from which the top segment has been installed.
d. Recheckassembly -- rings should be free to
move in the groove, however, a slight drag

Install

Tapered Rings with "Top" Side Up.

CAUTION:Somepiston rings are taper faced. These are
clearly
marked "TOP" on the side to be up when
assembled on piston, and some rings have the top side
marked with a color band or a PIP mark.

4. Whenpistons are ready for installation in the
cylinders, oil generously. Compressrings carefully using a good ring compressorand a light tap on
the head of the piston will allow the assembly to
go into the cylinder very easily. If any difficulty in
tapping piston and ring assembly into the cylinder
is encountered, the compressor should be removed and rings checked for correct installation
in
the groove.
CAUTION:The pistons have offset piston pins. Be sure
to install pistons with notch in top toward the front of
the engine and the numberedside of the connecting rod
facing the camshaft.

CRANKSHAFT
1. Using
crankshaft.

AND MAIN

a puller,

BEARINGS

remove pulley

from

2. Removescrews and remove gear cover.
Oil Piston and Rings

3. Removethe crankshaft gear and keys.
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RemovingCrank Gear

4. Using a puller, removecamgear.

Bearing DamageDue to Corrosion

RemovingCamGear with Puller

5. Remove
the oil pump, by removingcap screws
holding pumpto front of the engine.
ScoredBearingDueto Dirt or Lackof Oil

6. Removeeach main bearing cap, one at a
time, and inspect the bearing and crankshaft journals.
If there is anyindication of flaking out, scoring
or actual wear, -- they mustbe replaced.

BEARINGS
Tri-metal bearings when new are smooth and
highly polished. However, a very few hours of

Appearanceof a GoodBearing
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operation will changetheir appearancecompletely. The bearing surface becomes
a leaden gray in
color and developsminutecraters, almost cellular
in appearanceas indicated in the photograph,
which follow the pattern of the matrix. This appearanceis a natural characteristic of this type
bearing and in no wayindicates failure.
7. If the visual inspection appearssatisfactory,
they should be removed and checked for
thickness using a ball micrometer.

RemovingMain Bearing

CAUTION:
Theuppermainbearing shells are grooved.
Thelowermainbearingshells, onsomemodels,are not.
Theungrooved
bearingshell mustbe placedin the bearing cap,notin theblock,or oil to thebearings
will becut
off.
To remove the upper half of the bearing shell
use a special tool obtainable at most parts
houses, which is a pin and an angular head. It may
be inserted in the oil hole of the crankshaft and as
the crankshaft is turned in a clockwise direction,
the head of this pin picks up the bearing shell and
forces it out of the bore in the block.
The thickness of the bearing shells is given in
the Limits and Clearance Chart, and if this

By placing the Plastigage on the crankshaft
bearing surface and tightening the bearing and
cap in place, the width of the Plastigage after
crushing will determine the bearing clearance.

CAUTION:Whenusing this method DONOTTURN
the crankshaft as that would destroy the
Plastigage.
If crankshaft is scored, or worn enough so that
new bearings will not fit with the required
clearance, it should be removed and reground.
Standard crankshafts
decrease the diameter
(.040").

may be reground to
a maximum of 1.0mm

Before shaft is reground, it must be checked for
straightness and straightened if necessary to be
within 0.05mm (.002") indicator
reading. When
reground, the fillet
radii must be within dimensional limits and must be perfectly blended into
thrust and bearing surfaces. The crankshaft must
be nitemperedafter regrinding.

E E
C H A
BELOW~

L~.S

AVOID
~ SHARP
R T ~E

INSUFFICIENT
RS

"/I/I/I/I//

MeasuringBearingThickness
thickness has been reduced more than 0.013mm
(.0005") beyond the maximumallowable tolerance
the bearing shell must be replaced.
8. If visual inspection of the crankshaft shows
no indication of excessive wear or scoring, the
clearance of the bearing should be checked.

RIGHT

TM

WRONG

WRONG

2.8R (.11") on all crankpins
3.0R (.12") on all mains

Crankshaft
Fillet Radii

9. Check each bearing, one at a time, by using
a piece of Plastigage of a diameter specified to
check certain clearances.

CheckingBearingClearancewith Plastigage

ReplacingBearing
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CAMSHAFT

Oversize tappets are available as required.

1. Remove the screws holding the camshaft
thrust plate to the front of the cylinder block,
which makesit possible to pull the camshaft forward out of the bearings.
2. Before removing the camshaft completely,
check the clearance of the bearing journals in the
block. To do this use strips of feeler stock 6mm
(1/4") wide with edges dressed with a stone
eliminate any burrs or feathered edges.
If clearance is equal to or greater than the
amount indicated under wear limits,
check the
diameter of the camshaft journals to determine
the next step. Excess wear at these positions require replacement of the shaft.

2. Check the outside
diameter
with a
micrometer to determine if replacement is
necessary because of wear. Refer to limits and
clearance section 12.

REAR CRANKSHAFT
OIL SEALS
The overhead valve engines have the rear
crankshaft oil seals incorporated in the combination rear main bearing cap and filler block.
The newer type crankshaft oil seal has a stiffener ring imbeddedin the rubber and no metal retainer is required.

3. Tappets can then be lifted out and lined up
in sequence, for installation in the samelocation
unless inspection
shows that they require
replacement.

CAUTION:
Wheninstalling camshaft use special
care to prevent camshaft bumpingand loosening
expansionplug at rear of crankcasecausingan oil
leak.

Rear Main Bearing Cap and Filler

Block

The overhead valve engines have a good,
trouble-free rear crankshaft oil seal -- if carefully
installed.
IMPORTANT:
Installing rear oil seals correctly
demandscareful workmanship.Install seal with
lip pointing towardengine.

TAPPETS

Wornoil seals should be replaced in the following manner:
1. Remove rear bearing cap and filler
assembly by using a puller as shown.

block

Removeold seals and thoroughly clean all
contact surfaces.
crankshaft oil seals "A"--on
2. Install
block and main bearing cap.

ACCEPTABLE

NOT ACCEPTABLE

Valve Tappet Wear Comparison

1. Inspect each tappet carefully. Twoor three
small pits on the contact face is acceptable; more
than that calls for replacement of the tappet.
6O

engine

Before insta!ling a break edge "C" slightly
on both cap and block to avoid cutting the
seals during installation
and coat seal edge
"E", contacting the groove with sealing compound.
NOTE:
This oil seal can be installed without removing the crankshaft- in this case, use only light
greasein the seal grooveto assist sliding the seal
in place. Applypressureto the seal so that it will
hugthe crankshaft whichwill also help movingit in
place.

Apply a light coat of cement(national oil seal
or EC-847)to the butting ends of the crankshaft
oil seal halves. Allow to becometacky before
assembling. Lightly coat the crankshaft contact edge of the seal with graphite grease to
prevent damageprior to use.
Install

Crankshaft.

Apply a light coating of RTVGasket Material to
surface "B" and graphite grease to the oil seal
lip. Carefully install the combinationrear bearing cap and filler block on to the dowels. Insert
the capscrews and torque to 150-162 Nm
(110-120Lb. Ft.)
After the rear cap is in place and torqued, inject RTVinto each side seal slot "D" as shown
in illustration.
Force the RTVinto the channels
until a steady flow comes out the corner
chamfers.

Removing
RearOil Seal

C

B

Installing RTV
in RearFiller Block

NOTE:
Oil leakagewill occur if any voids are left
along these slots.
Filler BlockandSeal

Crankshaft
Oil Sealin Block

7. Dip the curing insert in clean water. Force the
insert into the RTVfilled channeluntil it is flush or
slightly below the oil pan rail. This insert insures
complete cure of the RTV.

Install CuringInsert
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8. Prior to installing oil pan, apply a small bead
of RTVmaterial to the rear bearing cap and filler
block as shown.

NOTE:Later model oil pumpsdo not have an extended nose for piloting to the crankcase. Tool
#T-1044 should be mounted on the crankshaft
nose while installing this type of oil pump.
Removetool after tightening oil pumpmounting
screwsto torque specification.
If tool is not available, install pumpagainst
cylinder block and snug up screws by hand.
Rotate the crankshaft two or three times, then
tighten the screwsto torque specification. Rotate
the crank to be sure the pumpdoes not bind.

Fill
Dowel holes
with RTV ~

Applying RTV to Rear Bearing Cap and Filler

Block

OIL PUMP
The oil pumpis assembledto the front of the
cylinder block and front main bearing cap and is
held in place by capscrews.

Oil

Pump Removal

The extended portion of the body acts as a
pilot, fitting closely in a counterborein the block
and bearing cap; maintaining a definite relationship between the crankshaft and the oil pump
assembly.

Whenthe pumpis removedand disassembled,
examinethe impellers, cover and cavity for wear;
Inspecting the key and keywayat the sametime.
If scored or wornbadly they mustbe replaced.

The pumpis driven by a hardened key mounted
in the crankshaft.

Examinethe pick-up screen for clogging or
damage.

Previous Oil Pump
Impel (Inner)
Impeler (Outer)

,. Cove~

,r~w

~/asher
Plun

~pter
O-Ring

CurrentOil Pump
--Effective
S/N 88096321

Note: Refer to Service Bulletin 88-379,issued October,1988.
O-Rings
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sion plug at the rear end and forcing it out (af position, thus causing an oil leak.
CAUTION: NEVERUSE THE CAMSHAFT
NUT TO
PRESSTHE GEARONTOTHE CAMSHAFr.This
will break the threaded end off cast iron camshafts.
Assemble camshaft nut and torque to specifications shown in section 11. Do not use impact
wrench or over torque cam nut.

O-ring at pumpinlet.

Examine the O-Ring at the pumpinlet.
aged, replace.

If dam-

Engine oil pressure must be maintained
specification for satisfactory engine life.

to

The oil pump must be fully
seated in the
counterbore.
No gaskets are used in this
assembly (see note for later model oil pumps).
Torquing Cam Gear Nut

Install
mounting capscrews and tighten
20-24 Nm(15-18 Lb. Ft.)

to

TIMINGGEARS
I Please reference SPB83-340. I

Check camshaft end play as shown in illustration. Refer to limits and clearance section for correct dimension.

1. Timing gears should be inspected for excessive wear and/or pitting
and replaced if
necessary.
2. Examinethe camshaft thrust plate carefully
for scoring and wear and if any indication of either
shows, a new thrust plate should be assembled.

Checking Camshaft End Play
Camshaft Thrust Plate

3. Assemble the cam gear to the camshaft by
driving or pressing it on, at the sametime holding
the camshaft forward with a suitable bar through
the fuel pumpopening in the block so there is no
possibility
of the camshaft bumping the expan-

4. Drive the crank gear on the shaft making
sure that the marked teeth on the camgear straddle the marked tooth on the crank gear, which
assures you of the crankshaft and camshaft being
in time.
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TimingGearsAssembled
Accordingto TimingMarks
CRANKSHAFT

END

PLAY

The crankshaft end play is controlled by the
center flanged bearing. No shims are required. If
end play exceeds 0.18mm(.007") using a feeler
gauge, replace the flanged bearing. End play
should be between the 0.17mm (.0067")
and
0.04mm(.0015")limits.

CheckingFlywheelRun-Out
The flywheel is machined and balanced so that
the clutch face and locating counterbore will run
true with its axis.
To be sure that the crankshaft flange has not
been sprung or otherwise damaged or that the
counterbore in the flywheel, which locates it on
the crankshaft,
is not damaged, mount an indicator on the flywheel housing and check the
flywheel for runout. Caution: When checking
runout remove spark plugs to allow engine to be
turned over freely.
The indicator should be set up so that it contacts the clutch face or the vertical surface of the
clutch counterbore, then turn the flywheel at least
one full revolution
at the same time holding
against the crankshaft to offset the possibility of
end play.

FlangedBearingControlsCrankshaftEndPlay
FLYWHEEL

AND

FLYWHEEL

HOUSING

NOTE: On early models, special capscrews
having seali,ng bands are used in the upper
holes to mount the flywheel housing to the
cylinder block. These special capscrews
must be used to prevent oil leakage.

Excessive runout of the flywheel, in either position, is probably caused by dirt in or damageto
counterbore
locating
the flywheel
on the
crankshaft flange.
Re-locate the indicator to check the inside
diameter of the counterbore. In both cases the
maximum indicator
reading must not be more
than 0.20mm(.008").
When assembled, mount the indicator
on the
flywheel so that it contacts the housing face and
turn the crankshaft, at the same time holding
against it to counteract end play. The maximum
indicator reading must not exceed 0.20mm(.008").

Special Capscrews

64

Checkingflywheel HousingFace

Re-locate the indicator to contact the housing
bore and check this in the same manner. The
samerunout limits prevail.

Once more, we call attention to care demanded
to prevent connecting rods damagingthe cylinder
bore finish and at the same time as they are
assembled over the crank pin, locate them
carefully in order to protect the bearing surfaces.
Always lubricate
the bearings with clean
engine oil when assembling, and tighten them to
the torque specified.

INSTALLING HEAD

Checking Housing Bore

1. Make sure that gasket contact surfaces on
the head and block are clean, smooth and flat.
Check flatness with straight
edge and feeler
gauge in three positions lengthwise and five
crosswise. The maximumpermissible is 0.10ram
(.004") low in the center lengthwise, gradually
decreasing towards the ends, or 0.076mm(.003")
crosswise or in localized low spots. If these limits
are exceeded, replace the cylinder head.

REASSEMBLINGENGINE
In the foregoing, we have outlined procedures
for checking, repairing or replacing the many
wearing parts in the engine.
In most cases, the instructions
have covered
the reassembly of parts or subassemblies made
up of several parts.
When reassembling pistons and connecting
rods, use a good ring compressor and oil the
bores thoroughly. A hammer handle may be used
to bumpthe pistons out of the ring compressorinto the cylinder bore.

Checking Cylinder

Head Flatness Lengthwise

Checking Cylinder

Head Flatness Crosswise

NOTE:The pistons have offset piston pins.
Be sure to install pistons with notch in top
toward the front of the engine and the
numberedside of the connecting rod facing
the camshaft, as indicated in the photograph
below.

2. Use new cylinder
head gasket, which is
precoated,
thus no cement is required.
3. Before installing
head cap screws in the
block, be sure the threads in the block and on the
cap screws have been properly cleaned. Should
these tapped holes need cleaning or reconditioning, care should be taken to use the proper tap.
Tap: M10 x 1.5 CLASS6G
M12 x 1.75 CLASS6G
4. Using a chain hoist, lower the cylinder head
assembly evenly over the Iocator stud. Replace
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the Iocator stud with the proper cylinder head
capscrew.

-in-place gasketshouldbe applied to the oil pan
and filler blocksas shown
here.

5. The cylinder head capscrews require no
sealant but should be installed with a light
coating of engineoil or lubriplate to reducefriction and insure proper clamp load and head
capscrewtorque. See torque chart on page 72 for
proper torque and sequence.

Tighten the screws in accordancewith limits
prescribed in the torque charthto avoid
loosenessor overstressing.

I

Please reference

Whenengine is completely assembledand filled with proper oil, (See Lubrication Sac.) set tappets accordingto the following chart:

SPB 90-391.

CAUTION:No substitution
of cap screws
should be madeas these materials are heattreated. Useonly genuineContinental parts.

MODEL

INTAKE

EXHAUST

TM

0.36mm
(.014")

0.46mm
(.018")

6. Install the spark plugs at this point. Having
the plugs in now, eliminates the risk of dirt and
foreign objects falling into the cylinder.
INSTALLING

OIL PAN

Before assemblingthe oil pan makesure the
contactsurfacesare flat andclean of anygasket
materialor oil.
A form-in-placegasketmaterialis usedfor sealing the engineoil panto the crankcase.The form

Setting

Tappets

NOTES:
1. Pads must be assembled within 20
minutesafter applyinggasket material.
2. Caution must be used in handling the
gasket materials. ReadLabels.
Notes1 and 2)
Form-in-Place
Gasket

2.0mm(.080) dla. beadof Form-in-Place
gasketmatedalappliedto oil panandfiller
block as shown
OIL PAN

9.Omm
( .35
This area of Form-in-Placegasket must
intersect vertical cavities both sides
Top View
C~:ankcase
contact face

Rear Bearing Capand Filler Block

(s...o,..,
..d2)
Form-in-Place gasket matedal to

plug
holes.
Min 6.0ram(.236) deepfrom contact surface.

Typical RTVOil Pan Application
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=~’.5 mm(.30)

(See Notes 1 and 2) Form-in-Place
gasket material must extend |rom side
seal recess to inner edgeof seal retainer as shown,both sides.
IMPORTANT
- After assembly of the
beadngcap to the crankcase, fill beadng
cap side slots to capacity using RTVand
syringe furnished in kit. Sealant must
bleed out chamferat crankcasesplit line.
The two cudnginserts (pipe deaners) included in the Idt mustbe used as follows:
Dip the cudnginsert into a container of
clean watorandinsert full length into bearing cap side slot cavities filled with RTV
material, makingcertain the insert is carp
trolly located in side slot. Install cudng
insert until approximately5/8" protrudes
fromslot. Cut off flush with panrail.

View
~Bottom
Oil PanContact Face

for the Overhead Valve Engine.

Section 10 - Trouble Shooting
/

WARNING

Bodilyinjuryor deathmayresultto individuals
during
operationof an enginewithinanyenclosure
not adequatelyor properly
ventilated.Engine
operation
in any
enclosure
requiresadequate
andproperventilationto
avoidasphyxiation
or otherinterruptionof normal
breathing,
to supply
sufficientair to coolthe engine,
provide
air to mixwithfuel andto carryaway
heated
air
~rom
the bui|ding.
Readandobserve
safetywarnings
onpages1 and2.

5--Internal
engine seizure--turn
manually to determine cause.
B--

ENGINE CRANKS-BUT DOES NOT
START:
Disconnect one spark plug wire, turn ignition
on with starter cranking engine and free end of
wire 3mm(1/8") from cylinder head -- note spark.

/
A preventive maintenance system including inspection, lubrication
and adjustment as recommendedin our Maintenance Section will prevent
the greater portion of gasoline engine troubles.
Failure of a gasoline engine to start is mainly
due to two things: ignition trouble or failure in the
fuel system.
Operators handling the same engine every day,
soon develop a sense of impending trouble when
abnormal operation occurs. Immediate attention
to these danger signals can prevent major
failures,
insure dependable operation and increase the life of the engine.
Operators should depend on their
welldeveloped senses of feeling, hearing, seeing and
smelling and replace their sense of taste in this
type of work -- with a generousamountof "Commort Sense".
A good rule to follow in locating trouble is to
never make more than one adjustment
at a
time- then locate the trouble by a process of
elimination.
Remember the cause is usually
Simple -- rather than mysterious and complicated.
Following are listed some of the normal complaints encountered in routine operation of
gasoline engines and the probable causes.

A-- STARTING
MOTOR-- WILL NOT CRANK
ENGINE
1 -- Weakor dead battery.
2 -- Poor ground connection.
3 ~ Faulty starting switch or relay.
4 -- Defective starting motor.

engine

WARNING

Donot holdigntionwireswithbarehands
sinceshocks
or otherinjuriescanresult.Sparks
or flames
neara battery couldcause
an explosion
or fire. Batteryacidcan
causecorrosive
burns.Always
weareyeprotection.Use
of jumpercablesor battery chargingshouldbe done
onlyas directedbymanufacturers
safetyinstructions.
Readandobserve
safetywarnings
on pages1 and2.

1 -- NO SPARK:
(A) -- If AmmeterShowsNo Discharge -- it
dicates an open primary circuit due to:

in-

1 -- Open primary wires.
2- Defective ignition switch.
3 -- Faulty coil.
(B) -- Normal AmmeterReading (Discharge 2-5
amps)-- this indicates that the primary circuit
is OK--trouble may be in secondary circuit
due to:
1 --Broken or grounded high tension wire
from coil to distributor.
2 ~ Wet high tension wires.
3 -- Faulty distributor cap or rotor.
4 ~ Broken secondary winding of coil.
(C)- Excessive Ammeter Reading (Discharge
over 5 amps)--indicates
a "short"
in the
primary winding which may be due to:
1 -- Shorted or grounded primary winding.
2 -- WEAKSPARK-- may be caused by:
(A) Loose ignition wiring connections.
(B) Wet spark plug wires.
(C) Cracked distributor cap.
(D) Weakignition coil.
3 -- GOODSPARKAT EACH PLUG -- indicates
that ignition system is OKand trouble is in fuel
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system -- which may be due to:
(A) No Gas in Carburetor -- which may be due
to:
1 -- No gas in tank.
2 -- Cloggedfilter or lines.
3 -- Faulty fuel pump.
4 -- Leaky fuel line from tank.
5 -- Plugged vent in fuel tank cap.
(B) Gas in Carburetor -- which may be flooded
due to:
1 -- Too much choking -- plugs are wet.
2 -- Wrongfloat level.
3 -- Chokenot operating correctly.
4 -- Water in Gas.
C--ENGINE
RUNS WITH CONTINUOUS MISFIRING: Due to:
1 -- Uneven compression.
2 -- Wet or deteriorated high tension wires.
3 -- Cracked distributor cap.
4-- Faulty spark plugs--if
spark plug
porcelain is white when removed, use Colder
plug -- if light brownOK-- if Black or oily use
Hotter plug.
D -- ENGINE RUNS UNEVENLY
1 -- At Idling Speed -- which may be due to:
(A) Too wide spark plug gaps.
(B) Poor Carburetor idle adjustment.
(C) Wrongfloat level.
(D) Carburetor or intake manifold air leaks.
(E) Leaky cylinder head gasket.
-- At High Speed- which may be due to:
(A) Weakvalve springs.
(B) Spark plug of wrong type or incorrect gap.
E -- ENGINE RUNS IMPROPERLY
1 -- Back-Firing into Manifold -- indicates Too
Rich a fuel mixture; into carburetor indicates Too
Lean a mixture--may be due to:
(A) Late Ignition Timing.
(B) Clogged Air Cleaner.
(C) Fuel line restrictions.
(D) Clogged carburetor jets.
(E) Sticking Valves.
(F) Weakor broken valve springs.
2- Excessive Ping (Detonation)--results
damaged pistons and bearings and is caused
by pre-ignition or using inferior grade of gas.
3--Engine Idles Too Fast- indicates
improper throttle
adjustment or weak throttle
return springs.
4-- Engine Dies When Idling
-- which indicates incorrect speed or mixture adjustment;
clogged idling circuit in carburetor or wrong
choke adjustment,
or air leaks in intake
manifold.
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5-- Engine "Stumbles"
on Acceleration- which may be due to defective
accelerator pumpor air in fuel lines.
6 -- Defective Spark Plugs.
F -- LACK OF POWER-- which may be due to:
1 -- Poor Compression.
2 -- Wrong Timing.
3 -- Throttle control not opening fully.
4 -- Air leak in fuel system.
5--Restriction
in air cleaner--should
have
vacuum less than 250mm(10") water.
6 -- Exhaust line obstructed - should have back
pressure of not more than 500mm(20") water.
7 -- Poor fuel.
8 -- Piston rings sticking or worn.
G--POOR COMPRESSION--check
with
compression gauge-- if irregular, seal the piston
with a teaspoonful
of engine oil poured
through the spark plug hole, and take a second reading; if pressure does not increase
this will indicate that poor seating of valves
are at fault.
Poor compression may be due to:
1 -- Valves holding
open-no tappet
clearance.
2 -- Leaky cylinder head gasket.
3 -- Broken or weak valve springs.
4 -- Burned or sticking valves.
5 -- Badly worn, broken or stuck piston rings.
6 -- Wrongvalve timing.
7 -- Bent push rods.
H -1 -2 -3 -4 -5 -6 -7 -8 --

OVERHEATING
Lack of water in radiator.
Fan belts slipping.
Thermostat sticking or inoperative.
Radiator clogged or leaky.
Late ignition timing.
Back pressure in exhaust line.
Defective water pump.
Overloading of engine.

I -- LOWOIL PRESSURE
1 -- LowOil level.
2 -- Oil pressure gaugeor line faulty.
3 -- Oil too light -- diluted.
4 -- Suction screen plugged.
5 -- Dirt in relief valve or broken spring.
6 -- Worn bearings.
7 -- Worn or damagedoil pumpimpeller.
8 -- Worn CamBores or Journals.
J- HIGH OIL PRESSURE--should not exceed
recommended pressures except when engine is
starting up cold. Abnormally high oil pressure is
not desirable because it increases oil consumption -- possible causes of high oil pressures are:
1 -- Engine oil too heavy.
2 -- Stuck relief valve.

3 -- Obstruction in distributing line.
4 -- Faulty oil pressure gauge.
K-- HIGH OIL CONSUMPTION
1 -- Oil leaks.
2 -- Too high oil level.
3 -- Incorrect grade of oil used.
4 -- Clogged crankcase breather.
5 -- Oil pressure too high -- stuck relief valve.
6 -- Piston rings not run-in, due to too smooth
cylinder bore finish or glazed condition.
7--Worn, broken or stuck piston rings and
clogged oil control rings.
8 -- Worn pistons and bores.
9 -- Worn bearings.
10 -- Wornvalve guides.
(Manifold may be removed for visual inspection.)
L --

ENGINE KNOCKSAND OTHER NOISES
1 -- Operating Knocks-- which may be due

to:
(A) Pre-lgnition
-- Most commoncause is due
to wrong type plugs which are too hot.
(B) Carbon- noticeable when engine is accelerated while hot -- clean head and pistons.
(C) Timing--early
timing causes knocks
similar to carbon -- but may tend to kick back
whenstarting.
(D) Fuel- detonation knock caused by poor
gas.
(E) Overloads -- particularly at lower operating
speeds.
2- Mechanical Knocks--result
from wear,
abuse or improper adjustmentswhich may
be due to:
(A) Crankshaft and Main Bearings:
(1) Worn or burned-out Main Bearingsheavy, dull knock when accelerating under
load. Locate by shorting out plugs on both
sides of the bad bearing.
(2) Crankshaft End-Play--excessive
endplay is indicated by an intermittent
knock
which will come and go when the load is
released and engaged.
(B) Connecting Rod Bearings
(1) Wornor Burned.out Bearings -- The worst
condition, a light poundor metallic knock, is
noted at idling and to about 2/3 maximum

speed. Bad bearings can be determined by
shorting out plugs.
(C) Pistons and Wrist-Pins
(1) Loose Wrist Pins -- noise doubles when
the correct
plug is shorted out--most
noticeable at idling speed.
(2) Piston Loosein Cylinder -- "Piston-Slap"
is noted by metallic knocking at low speed
under load:
but disappears
at high
speed -- also most noticeable when starting
cold--test by shorting out plugs.
(D) BrokenPiston Ring or Pin -- Sharp clicking
noise that won’t short out.
(E) Valves
(1) Burned Valves and Seats or Bent Push
Rods- engine misses, especially
at low
speeds, or acceleration under load.
(2) Weakor BrokenValve Springs -- missing
at low or high speeds when under load.
(3) Sticking Valves -- loss of power and popping sound when bad.
(4) Tappet noise--excessive
clearances
cause noise when cold --which diminishes
at normal operating temperature.
(5) Bent Push Rods- engine misses at all
speeds and loads -- excessive tappet noise.
(F) Camshaft -- Noise due to loose journals
end play--usually
occurs at half engine
speed.
(G) Timing Gear Noise -- Loose or worn gears
rattle or knock -- tight gears hum.
3-- Vibration Originating at Engine-- The
most commonsources of vibration originating
in or on the engine, as distinguished
from
causes created outside the engine are as
follows:
(A) Misfiring
(B) Misalignment of engine.
(C) Bent or off-center coupling.
(D) Engin~ loose on bed and type of mountings
(E) Out of balance condition of flywheel and
clutch assembly.
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Section 11- Torque Specifications
NOTE:The Following Torque Values are based on PhosphateCoatedFasteners (Class 10.9 & 12.9) and
Black Oxide CoatedFasteners(Class 8.8 & 9.8).
CYLINDER
ENGINESERIES
TM

HEAD
SEE CHART
Page72

TORQUE

THD
SIZE

MAT’L
CLASS

3/8

SAE GR 8

61°68

45-50

M14
M10
M10

12.9
12.9
12.9

150-162
68-75
61-68

110-120
50-55
45-50

M8
M10
M10

8,8/9.8
8.8/9.8
8.8/9.8

20-24
34-40
34-40

15-18
25-30
25-30

M8

9.8

14-19

10-14

M8
M8

8.8/9.8
8.8/9.8

20-24
23-27

15-18
17-20

8.8/9.8
8.8/9.8
8.8/9.8
8.8/9.8
8.8/9.8
8.819.8

Spark Plugs

M6
M8
M10
M12
M14
M16
M14

8-11
20-24
34-40
75-81
122-135
190-203
38-41

6-8
15-18
25-30
55-60
90-100
140-150
28-30

Camshaft Nuts

7/8

88-95

65-70

Crankshaft
Pulley

M16

8.8

163-176

120-130

Rocker Cover

M8

9.8

7-8

5-6

ITEM
Connecting Rods
CAUTION:
High limit is maximum. DO NOTTorque beyond
highlimit.
Main Bearing Caps
Flywheels
Flywheel Housings
Rear End Plates
Manifolds
(Seezpruf)
Gear Covers
Water Pumps
Oil Pans
(Sheet Steel)
Oil Pump
Rocker Shaft
Supports
Accessories
And
Misc. Brackets

N-m

LB. FT.
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NOTE:The Following Torque Values are to be used only if
is not listed on preceding sheets.
r

Torque Value for specific

TORQUE(Phosphate C.oated Fasteners)
Class 8.8
Class 9.8
N-m
LB.FT.
N-m
LB.FT.

THD
SIZE
M6
M8
M 10
M 12
M14
M 16
M20

8-11
20-24
34-40
75-81
122-135
190-203

6-8
15-18
25-30
55-60
90-100
140-150

8-11
20-24
34-40
75-81
122-135
190-203

part to be installed

Class 10.9
N.m
LB.FT.

6-8
15-18
25-30
55-60
90-100
140-150

PROPERTYCLASS MARKING
BOLTS AND SCREWS:

IDENTIFICATION SYMBOL

The property class symbols for metric bolts and
screws are given in table at right. Marking shall be
located on the top of the head. Alternatively, the
marking may be indented on the side of the head
for hex head products.
STUDS:
All metric studs used are of property class 10.9.
If marked,marking will be at nut end.

PROPERTY
CLASS

BOLTS, SCREWS
AND STUDS

8.8

STUDS
SMALLER
THAN M12

8.8

0

9.8

9.8

~

10.9

10.9

[]

12.9

12.9

/’~

CYLINDER HEAD
TM13

9

?

8

ColdTorquingProcedure
Step 1. Torquewith HandTorqueWrenchto:

M10--="

TORQUE
SEQUENCE

ScrewSize
(SH) M12
(HH) M10
(HH) M12

Ft.Lbs.
30-35
10-15
25-30

N-m
41-47I
14-20
34-41

Step 2. Torquewith HandTorqueWrenchto:

TM20

12

9

10

M10.--=~

1~

ScrewSize
(S H) M
(HH) M10
(H H) M

Ft.Lbs.
60-65
20-25
55-60

N-m
81-68
27-34
75-81

Step 3. Torquewith HandTorqueWrenchin one single smoothmotion:
Screw Size
(SH) M12
(HH) M10
(HH) M12

N-m
129-136
47-54
122-129

Ft.l~t;~,
95-100
35-40
90-95

Hot Retorquing
Procedure
TM27

Step 4. Retorquewith HandTcrqueWrench
(after enginereaches.normal
operatingtemperature)
to the following values,in onesingle smoom
motion:
Screw Size
(SH) M12
(HH) M10
(HH) M12

Ft.Lbs.
85-90
30-35
80-85

NOTE:(SH) = Socket HeadCap Screw

Torque all
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cylinder

head capscrews

N-rn
115-122
41-47
108-115
(HH) = Hex HeadCap Screw

using the proper torquing sequence shown here.

Section 12- Limits and Clearance Data
NOTE: Dimensions shown are for

ENGINE MODEL
VALVE GUIDE
(Intake & Exhaust)
Length
Outside Dta.
Stem. Hole Dia.
"Wear Limits--Max Dia.

standard

TM
METRIC

(ENGLISH)

60.4
16.700116.675
8.717/8.692
8.775

(2 3/8)
(.6575/.6565)
(.34321.3422)
(3447}

engines.

METRIC

Brg. Journal Dia. #1
#2
#3

"Wear Limits--Min.

Dia

Bore--Inside Dia. #1
#2
#3

VALVES, INTAKE
Stem Dia.
"Wear Limits, Min Dia.
Seat Angle
Stem Clearance Limits
*Wear Limits--Max. CI.
Desired Stem Clear

TM

ENGINE MODEL
CAMSHAFT

8660t8.635
8.585
,29°45
0.082/0.032
0.132
0.056

(.3409/.3400)
(.3380}
(29°45’)
(.0032/.0012)
(.0052)
(.0022)

Bore--Clearance Limits
End Play

47,511147.486
44.336/44.311
42.749/42.723

(ENGLISH)
(1.8705/1.8695)
(1.7455/1.7445)
(1.683011.6820)

0.025 (.001) Under MinimumNewShaft Diameter
47.625147.600
44.450/44,425
42.862/42.837

0.139/0.089
0.03810.178

(1.8750/1.8740)
(1.750011.7490)
(1.687511.6865)

(,00551.0035)
(,00151.0070)

CONNECTING RODS
VALVES, EXHAUST
Stem Dia.
*Wear Limits--Min. Dia
Seat Angle
Stem Clearance--Limits
*Wear Limits--Max. CI.
Desired Stem C~ear.

8.640/8.615
8,565
,44°45
0.10210.052
0.152
0.076

(.3402t.3392)
(.3372)
’)
(44°45
(.0040/.0020)
(.0060)
(0030}

34.85
42.0
24KgF
21.5KgF
32.88
47.54KgF
42.5KgF

(1.372)
(1.6535)
(52.8#)
(47.3#)
(1,294)
(104.6#)
(93.5#)

VALVE SPRINGS
Outside Dia.
Length--Valve Closed
Load--Valve C~osed
"Wear Limits--Min. Wgt.
Length--Valve open
Load--Valve open
*Wear Limits--Min. Wgt.

Bush. Hole Dia.
Brg. Hole Dia.
Brg Thickness
*Wear Limits--Min. Thk,
Dia.--Crank Pin
*Wear Limits--Min. Dia
Clearance Limits
Disired Clearance
"Wear Limits--Max CI,
Side Play
Desired Side Play

30.175130.150
52.375152.362
1.667/1.654
1.542
49.212/49.187
49.162
0.080/0.016
0.048
0.091
0.28/0.15
0.20

(1.188011.1870)
(2.062012.0615)
(.0617/.0612)
(.0607)
(1.9375/1.9365)
(1.9355)
(.00311,0006)
(.0019)
(.0036)
(.0111.006)
(.008)

78.019178.00
2.484/2.471
2.459
72.974/72.944
72.918
0.133/0.058
0.096
0.17/0.04

(3.0716/3.0709)
(.0978/.0973)
(.0968)
(2.873012.8718)
(2.8708)
(.00521.0023)
(.0038)
(.0067/.0015)

71.0/70.7
28.575/28.571
28.562
Light Push
28.598128.588
28.623
0.01310.028
0.020

(2,79512.783)
(1.1250/1.1248)
(1.1245)
(1.1259/1.1255
(1.1269)
(0.0005/0.00t
0.0008

25.324/25,311
25.364/25.344
0.13

(.9970/.9965)
(.9986/.9978)
(.005)

MAIN BEARINGS
Dia, of Brg. Bore in Block
Brg. Thickness
*Wear Limits--Min. Thk
Dia, of MainBrg. Jr.
*Wear Limits--Min. Dia.
Clearance Limits
Desired Clearance
C/S End Play

PISTONPIN
Length
Diameter
"Wear Limits--Min. Dia
Desired Fit
Bush. Hole Dia.--Fin.
"Wear Limits--Max. Dia.
Pin CI, in Bushing
Desired Pin Fit

TAPPET
Outside Dia.
Bore in Block
"Wear Limits
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ENGINE MODEL
PISTONS
Cylinder Dia.
*Wear Limits--Cyl. Bore
Pidton Pin Hole Dia.
Ring Groove Width--#1
Max. Wear Limit Width
Ring Groove Width #2-*Max Wear
Limit Width #2-Ring Groove Width #3
"Max Wear Limit Width
Piston Fit-Feeler Gauge
Lbs. Pull

TM
METRIC

(ENGLISH)

91,039/91.000
0.20
28.582128.577
2.08012.060
2.131
2.06012.040

(3.5842/3.5827)
(,008)
(1.1253/1.1251)
(.0819/.0811
(.0839)
(,0811/,0803)

2.111
4.040/4.020
4.089
0.08
2.3-4,5Kg

(.0831)
(.1590/.
1583)
(.1610)
(.003)
(5-10#)

1.99011.960
1.905
1.990/1.960
1.905
4.007/3.904
3.853
0.25/0.50
0.25/0.50
0.3811,40
0.120/0.070
0.10010.050
0.136/0.013

(.078/.077)
(.075)
(.0781.077)
(.075)
(. 1578/.1537)
(.1517)
(,010/.020)
(.010/,020)
(.015/.055)
(.00471.0028)
(.0039/.0020)
(.0054/.0005)

PISTON RINGS
Ring Width--#1
*Wear Limits--Min. Width
Ring Width--#2
*Wear Limits--Min. Width
Ring Width #3
Wear Limits--Min. Width
Ring GapClear--#1
Ring Gap Clear--#2
Ring Gap Clear--#3
Ring Side Clear--#1
Ring Side Clear--#2
Ring Side Clear--#3
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LIMITED

ENGINE WARRANTY

WIS-CONTOTALPOWER
CORPORATION
(herein "Wis-Con"), warrants to the original retail
purchaser (herein "Purchaser"), that each newWis-Conengine or service engine assembly(herein "engine(s)")
will be free fromdefects in material and workmanship
for a period of one (I) year after delivery, or for up
2,000 hours of operation by the Purchaser, whicheveroccurs first. Wis-Con’sobligation under this Limited
Warrantyshall be limited, at Wis-Con’soption, to repairing or replacing the engine, whichuponexamination
is foundto be defective in material or workmanship.
The repair or replacementof any engine underthis Limited
Warrantyshall not extend the term of the engine warranty beyondthe original term as set forth above.
All repairs qualifying under this Limited Warrantymust be performed by Wis-conor one of its
authorized Distributors or WarrantyStations. In the event that any engine is found to be defective during the
warrantyperiod, the Purchasershall notify Wis-Con,or one of its authorizedDistributors or WarrantyStations,
of any claimeddefect within thirty (30) days after such defect is discovered.Theengine claimedto be defective
must then be promptly delivered to an authorized Distributor or WarrantyStation for inspection, repair or
replacement. The Purchaser is responsible for all transportation charges in connection with any covered
warranty work. In connection with a covered warranty repair or replacement, Wis-Conmay, in its sole
discretion, assumeresponsibility for a portion of the labor necessaryfor removaland reinstallation of an engine.
However,the Purchaser shall be responsible for other labor charges not assumedby Wis-Con
and for all labor
charges and travel expensesincurred in connectionwith travel to and from Purchaser’s location.
This Limited Warrantyshall not apply to:
A. Defective conditions caused, in wholeor in part, by an engine whichhas, in Wis-Con’s
opinion, been subjected to negligence in use, misuse, abuse, improperinstallation or
application, impropermaintenanceor repair, alteration, repair or alteration by an
unauthorizedrepair facility, over-speeding,casualty, or improperstorage, transportation,
or handling; and
B. Engine tune-ups and normal maintenanceservice as specified in the Operator’s Manual,
including, but not limited to, valve adjustment, normalreplacementof service items, fuel
andlubricating oils, fan belts, anti-freeze, etc.
Wis-Conreserves the right to modify, alter or improveany engines without incurring any obligation
to modifyor replace any engines previously sold without such modification, alteration or improvement.
Written and oral representations madeby Wis-Con’semployeesor agents, before or after sale of the
engine, are not to be consideredwarranties or additional obligations unless they are in writing and signed by
an officer or authorized employeeof Wis-Con.
THIS LIMITED WARRANTYIS THE SOLE AND ENTIRE WARRANTYPERTAINING TO
WIS-CON’S ENGINES AND IS IN LIEU OF AND EXCLUDESALL OTHER WARRANTIESOF ANY
NATUREWHATSOEVER,WHETHEREXPRESS, IMPLIED OR ARISING BY OPERATION OF LAW,
TRADE, USAGEOR COURSEOF DEALING, INCLUDING, BUT NOT LIMITED TO, WARRANTIESOF
MERCHANTABILITY, WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND ANY
WARRANTIES RELATING TO MATERIALS OR COMPONENTSMANUFACTURED
BY ANY PARTY
OTHER THAN WISoCON. PURCHASERREPRESENTS THAT IT ALONE HAS DETERMINEDTHAT
THE ENGINES PURCHASED ARE SUITABLE FOR AND WILL MEET THE REQUIREMENTS OF
THEIR INTENDEDUSE.
Limitation of Liability and Remedy.In no event, whetherarising out of breach of contract, warranty
or tort (including negligence, failure to warnor strict liability) or otherwise, shall Wis-Conbe liable
Purchaser, or to Purchaser’s officers, employees,or representatives, or to any third party, for any special,
indirect, consequentialor incidental damages,including, but not limited to loss of profit or revenues,loss of use
of equipmentor services furnished by Wis-Con,damageto associated equipment, cost of capital, cost of
substitute products, facilities, service or replacementpoweror down-timecosts. In no event shall Wis-Con’s
liability for any claim for any engine exceedWis-Con’sprice for the engine or engine component
part that gives
rise to the claim. Purchaserassumesall other risks and liabilities for any loss, damage,or injury to persons,
property, or the environmentarising out of, connectedwith or resulting fromthe use or subsequentsale of the
engines, either alone or in combinationwith other products. Purchaser expressly agrees that the remedies
granted to it hereunder are Purchaser’s sole and exclusive remedies with respect to any claim of Purchaser
arising under this Limited Warranty.

SERVICEANDPARTS
Available from your Authorized
WIS-CON TOTAL POWER
Service Center

~WARNINGA
California Proposition 65
The engine exhaust from this product
contains chemicals known to the State
of California to cause cancer, birth
defects or other reproductive harm.
10290069

3409 Democrat Road
Phone:(901) 365-3600

HEADQUARTERS:
P.O. Box 181160 Memphis,Tennessee38181
TELEX:462-1058(117)
FAXNO:(901) 369-4050

EUROPEAN:
RueJosephDeflandre, 13
B-4053Chaudfontaine
(Liege)
Belgium
Phone: (32) (41) 675320TELEX:42631 TDYTP B
FAX NO: (32) (41)
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