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SERVICE INFORMATION

Compression and [eak-down tests otfer important Knowladge of the mechanical condition of tha angine in question. Both
18515 must be done to accurately evaluats angine condition. A comprassion test can quickly show if all contribtting faciors
allow enging operation within basic service limits ar if either the pisten rings/cylindar(s), or the valves/valve zaats in the CaAsE
of 4-strokes, are suspact. In arder for a compression test to be BCccuratg, the instrustions must be followed clasely, the angine
must contain anly standard compaonents and the battary an electric start modeis must ba in perfect condition. A leak-gdown
test can effectively pin-point whethar the pistan rings/cylinder(s), vaives/valve seats, hagd gaskat, or crank_ase saals and
gaskets in the case of 2-strokes, individually ar afl together are in need of sarvice.

TROUBLESHOOTING

Cylinder compession is low ar uneven
* Faulty valve mechanism
— Incorract valve clearance
— Bant, burned or sticking valves
— Worn or damapged valve seat
— Incarrect valve timing
— Braken valve spring
-~ Faulty hydraulic valve adjuster
+ Faulty cylinder haad
— Leaking or damaged head gasket
— Warpad or cracked cvlinder head surface
» Faulty cylinder or piston
— Woarn or damaged piston ringis)
— Worn piston or cylindar
— Sticked piston ring in the ring groove

NOTE

[ * On the 2-stroke engine, inspect the following tems when comgression is low or uneven with signs of laan airffual
mixture,

+ Crankcase primary compression too low {2-stroka angines}
— Deamaged read valve
— Damaged crankshaft saal
— Damaged erankcase or cylinder base gasket

High cylinder compression
» Excessive carbon buildewp on piston or combustion

chamber
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ENGINE TESTING

COMPRESSION TESTING

GENERAL

A Compression test is & quick and easy way to check the general candition of an engine. This test should he performed priar to
any tune-up work, especialty if the machine did net come in undar its own power_ If the engine has a burnt vatve for instance,
the customer should be notified that the tune-up will have no benefit withaut the other Nacessary engine wark, A compres
sion test should also be done if you feel that the matarcycle, scooter or ATY facks power, especidly during accaoleration.

A compression tast can be incanclusive though, if the engine is not completely stock. if the bettery is not in perfect conditian
lin alectric-start models, sngine cranking speed may be low] or if the test instructions are not tallgwed completedy. In each of
these situations, the compression ragistered will be lower than the servica limit in the Model Specific service manual.
When you do get a valid comprassion test, there iz samething else to consider.

What if tha compression is below the service limit, or if the compression iz relatively even hatwean each cylinder, and the
Bngine is not smoking 7 There may bie no reason for an expasive rebuild on a good running engine. If, on tha other hand, the
COMPressian on any one cylinder in & twin or multi-cylinder engine is significantly lower, the engine must be rebuilt.

TESTING

NOTE

- if the matarcycle has a decompressor, be sura it i3 ad- .
' justed properly before checking compression. On motar-
eycles equippad with an automatic decampression start-
ing system as first introduced on the XREO0A and

NXE50, tha decompressors must be deactjvated prier to [;—‘:'“TI COMPRESSION GAUGE
checking, '

Werm up the enginc to normal oparating temparature.
Ten minutes of stop and go riding is sufficient. !

Stop the engine and remove a spark plug fram each cylinder.
Install the compression gauge attagchment ta the cylinder to ba
tested.

Connect the compression gauge

NOTE

' - Make sure that thers are no leaks around the attach-
ment, |

L. .

TOOL:

COMPRESSION GALIGE 07305—-0010000

Kick start models:
Fully apen the throttle and choke valves, strongly kick the

. TGE AT MENT !
starter pedal through seweral times, and check the s Toe) TACH !
COMpPression,

Elactric start models:
Turn the engine stop switch “0OFF™
Fully open tha thrattle and chaka valves, crank the engine with
the startar motor, snd chack the comprassion.
NOTE
o ) ,
* To aveid discharging the battary, do not operata the
electric startar far more than seven seconds,
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ENGINE TESTING

If compression is low, drop smail amount of claan engine oil in-

to the cylindar, than rechack the compression.

— If compression increasas to more than the previous reading,
Ingpect the cylinder and piston rirgs,

- If compression remains low, check the valves, valve seats

and cylinder head.

+ |f compression is high, check for the accumulation af car-
bon daposits in the combustion chamber andiar the piston
haad.

LEAK-DOWN TESTING
4-5TROKE LEAK-DOWN TEST INFORMATION

A teak-down test is an mora comprebensive angine diagnostic
test than a comprassion test, The leak-down testar cansists of
8 calibrated pressure gauge connected ta a pressure regulator
and & flaw restrictor.

The taster allows you 10 measure the rate at which air leaks
past a cylinder's rings and valves.

There are several tools, specifically designed for leak-down
testing 4-stroke anginas, that are commetcially available from
sgeveral gengral tool sources.

A teak-down test provides a clear indicatian of whethar ar not
the combustion chamber is sealing praparly, The test involves
pressurizing the combustion chamber and measuring the rate
at which the air is lost past the rings and valves [gr head
gasketl. A range of the allowabla percentaga of feak-down
past the rings and valves is suggestad by sach tester manufac-
turar. But perhaps more impeortant than a detarmination of
whather the engine needs repair, is to find out meare precisely
where the problem lies.

Tha firgt step in the testis to install the hose from the tood into
the sperk plug hole, as you would in 8 compression tagt, Mext
position the crankshaft with the piston at top dead center, Be
sure to remove the wrench from the crankshaft after postion-
ing in case the air pressure against the piston puts the
cranksahft in motion,

Then pressurize the combustion chamber with a8 steady,
regulated pressure, again, as instructed by the testar manufac-
turer, Now you simply listan to the airhox, exhaust and
crankcase filler cap to datermine whether the intake valve(s),
exhaust valve(s) or rings, respectively, are laking.

ATTACHMENT PRESSURE

BRAKE BLEEDER/VACUUM & PRESSURE PUMP
{COMMERICIALLY AVAILABLE)

sI0E
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ENGINE TESTING

Squirting a tttle soapy water around the cyiinder and head mating erea will teil you if the head gasket is leaking to the autside
atmosphere. Chacking for bubbles in the cooling system of a liquid-cooled maching will tell yvou whethar or not the head
gasket is laaking into the cooling passages. The anly thing this test wan’t tell you is the difference between a head gasket leak
inte tha adjacent cam chain lar gear) well, and a leak past the piston rings.

Be sure to follow the leak-down test tool manofacturer's instructions precisely when making this inspection.
2-3TROKE PRESSURE/VACUUM LEAK-DOWN TEST INFORMATION

Hegular crankcase leak-down testing is much mare important to the lifespan of a 2-strake engine than a 4 stroke. Because the
engine raligs on a very pracise air/fuel mixture 1o enszure proper enging lubrication, the slightest air leak can fead to an engina
seizura. Consider these ragularly scheduled tests as chegp insurance,

Fressure/vacuum tests on 2.strake engines should always include both a pressure and a vacuum tests, bath or which are per-
farmed with essantially the same equipment,

Pressure/vacuum leak-down test equipmant, specifically designad for 2-stroke angines, is comrnercially available through
variaus motorcyels and general tool sources.,

A pressura/vacuum leak-down test tool consists of hand pressure/vacuum pump and various adaptors to saal YOUr angine,
The tast pravides a clear indication of whare a leak, or leaks, exist. Passible areas for leaks include anywhere upstraam of the
carburetor until tha mixture is ignited and forced out the axhaust. Leaks can goour between the mating surfaces of the
crankeases if the gasket fails. If this gasket fails batween the crankcase and the trensmisgian, the mixture will bacome much
richer as trangmission oil is slowly drawn into the engine. Similarly, a leaking crankshaft seal on the transmission primary gaar
side will alsp consume transmission oil. Other air leaks include the eylinder base gasket, the magneto side crankshaft seal,
leaks between the reed valve assembly and its gaskets, and leaks in the carburetor mounting boot batween the carb and the
raed valve.

Tha fiest step in the tasting procedura is to remove the exhaust and to affactively seal the axhaust port, This is dome with a
plate fastenad to bolt over the exhaust port, backed by a rubber sheet ar with some form of expandatie rebbar plug, Next the
varburetor is removed and & plug is clamped snugly in place where the carburetor was. This leavas anly the seals and gaskets
10 show any defects they may have. Than an attachmant is insertad inta the spark plug hole and pressure applied with a hand
pump. Often & brake bleeder pressure/vacuum too! is used for this puUrpose,

Spraving soapy water around the inlat tract, reed valve and crankease mating sreas will produce bubhles whers there are
laaks,

The vacuum portion of the test ensuras that the nadative sealing characteristics of the cramkshaft seals are adequats,

Be sure to foliow the leak-down tast tool manufacturer's instructions precisely whan making this inspection.
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SERVICE INFORMATION

4-Etroka Engines:
+ Refer to the Maodal Specific manual for:
— Ol pump removallinstallation
- Chl strainer screen cleaning
— Ol filver replacement
— (il level inspection/ail change
*+ The service procadures in this section can be performed with the engine oil drained.
+ ‘When ramaving and ingtalling the oil pump use care not to allaw dust or dirt to enter the enging,
« If any portian of the oil pump is waorn heyand the spegified service limits, reptace the oil pump as an assembly,
* After the oil pump has been installed check that there are no oil leaks and that oil pressure is corract.

2.5troke Engines:
* When removing and installing the oil pump, ¢lean the engine arguny the pump and qil pump itself.
= [lo not atternpt to disassemble the oil pumg,
+ Bleed air from the oil pump if there is air in the oil inlet ling and each time the oit kee is disconnacted,
* Fill the oill autlet line with oil whenevar the oil cutlet ling i% disconnected.
Aefar to section 2 for oil strainer screen cleaning and oil pump contral cable adjustment.

SERVICE DATA

Use only recommended oil for your vehicle. Viscosity requirements vary according to the air temperatura range encountered
durtng operation, Refer to the Model Specific manual for specific ail recommendations for the model YoOu are servicing.

GENERAL

il recommendations:

4-Stroke sngine’ APl Sarvice Classification: SE or S5F
trangsrmission and Visgoasity: SAE 10W—40

2-5troke transmission ol
Other viscositias shown in the chart may be used O MISCOSITIES
when tha average temparature in your riding area I
© is within the indicated range. '

; L. |
0 20 40 80 BO 100°F
~20-10 © 10 20 20 40°C

2-5troke engine ail [ Saparate lubrication Pro-Honda Two-Stroke oil or equivalent
hMechanical lubrication
Systoms

Fremix-Type systems Pro-Handa Two-Stroke oil or aquivalent (no concentratest 20:1
iz the anly recommended fueliol ratio

Dats of lssyua; Sep., 1988 4 1
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LUBRICATION

TROUBLESHOOTING

4-8troke Engines:

Oil level low

+ Ol consumption

+ External il leaks,

+ Worn piston ring or incorrect piston ring installation
« Warn valve guide or geal,

= Ol pump warn or damaged [Dry sump engine)

Gil eontamination {White appearance}

+ From coolant mixing with il {liguid-cooled engine)
— Faulty water purnp mechanicel saal.
— Faulty head gasket.
— Watar l2ak in crankcase.

Low ar no ail pressure
* Elogged off orifice andior arifices.
» Icorrect oil being used,

Only On Models Eguippad With Oil Pressure Switch:
High oil prassure

* Pressure reliad vabve stuck closed.

» Plugged il filter, gallery, ar metering orifice,

» Imcorrect oil being used.

Low ail pressura

= Pressure relief valve stuck apen,
» Clogged ail filter scraen.

+ Oil pump worn o damaged,

» Internal oil lzaks.

* Incorrect oil being wsed,

* Low ol leval

Mo oil pressyre

« Oil lewvel too low.

+ Qil pump drive chain or drive sprocket broken.
* Qil pump damaged (pump shaft)

+ Intermal oil leaks,

2-Etroke Engines With Saparate Oiling System:
Excezsive smoke and/ar carbon an spark plug
» Faulty oof pump (toa much oil flow!

*  Low guaiity angine oil

Qvarheating or seized piston

= Me adlin tank at clogged ail line

+ Airin aif linag

« Faulty oil pump (toa little oil flow]

» Clogged oil strainer

= Ol not flowing out of tank

» Clogged oil tank cap breather hale
Clagged ol strainer

2-Stroke Engines Using Pramixed Fuel/CHl:

Excessiva smoka andfor sarbon on spark plug

« Improper jatting for altitude, air tamperature and track
conditions

* Amproperly mixed fuel!oil —tao much oil in fueel

« Fuelfoil mixture tao old —gasocline has evaporated/gong
bad

Overheating or saizad plston

* Improper jetting for altitede, air temperaturs and track
canditions

=+ Fuel/pil mixture too ald—oxidized oil/degradad
lubrication

* Pramix ail too old - oxidized/degradad lubrication

* Poor quality premix oil

« bmproperly mixed fuelioil — 100 little ail in fusl

» Using fuelfoil premix ratio ather than 20:1
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LUBRICATION

SYSTEM DESCRIPTIONS

4-5TROKE 5YSTEMS

TYFICAL QIL FLOW PATTERN

B | ROCKER ARM SHAFT
—
HA

Ol _
CONTROL -
DRIFICE

OIL FILTER o FSSURE SUNTEn T
NGTE OIL PRESSURE swiTch " || { )'n—”i

gumim— |

Some systems include
a relief valve that
npeEns to maintain

- the il flow whan tha

filter is excessively

restricted due to

contarminants, or,

whean tha oil tempearatura . &

is 0 low that it will not L STRAINER SCREEN g

flow through the filter, OlL PUMP

ROCKER ARM, COMMECTING ROD SMALL
CAMSHAFT 4 mmmBENOCKER ARM SHAFT END, PISTON, CYLINDER
-=r 't ' Forced
VALVE, O CONTROL pressure path
— WALYE SPRIMG QAIEICE ..’ . Spray path
CHL FILTER COMMECTING RODY
miAIN BEARING
TRANSMISSION ‘l‘
aiL HELIEF
PURMP VALVE
Ol STRAINER 5CHEEN|
¥ ¥ f b ¥
OIL SUMP
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LUEBRICATION

FOUR-STROKE ENGINES

Wet-5ump Type

Weat-sump engines contain their total oil volume within thair
crankcases. In these systems, oil is pumped from the sump in
the crankcase, through a strainer scraen andsfor oil filter and
then is pressure fad to various enging components. Ol return-
ing from these now lubricated areas flows back into the sump
by gravity.

Some wet-sump angines use only a strainer screen ta filter the
oit, Others usa a combination of a streiner screen and a
centrifugal-type filter, or 8 more canventional pleated papar-
type filtar.

Dry-Sump Typa

Diy-5ump systems use an axternal oil tank and dual-functian
oil pumps. In thig System, tha pump draws in il for delivery to
the various components and pumps oil out of the sump and
back to the ail tank.

Since this design eliminates the need for space to contain the
ail within the lower partion of the crankcases, the enging can
be positioned lower than would atherwise be possible. This
design often incorporates rauting and oil storage configura-
tions that aid in lowering ail temperature,

Ganearal

A spray-type system is often utilized i either design illustrated
here as wall a5 in some twa-strokes engine designs. Hare o is
litaraily sprayed through il jets diractly into intarmal com-
penents such as the connecting rod, to help enzure lubrication
and coaling of the rods and pistons.

Same systems includse ofl pressure-contralling reliaf valves to
help ensure lubrication even if the filter is cloggad or the oil
temperature is 50 low that it will not flow through the filter,

Ol filiers and/or strainer screens are postioned within the
lubrication sytem to trap contaminants befare the ail is routed
back into the lubricant pathways.

QIL STRAINER
QIL PUMP SCREEN

QIL TAMNEK

OIL
STRAINER

Ol STAAINER SCREEM
AND/OR FILTER

QIL PUMP

4-4
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LUBRICATICN

TWO-STROKE LUBLICATION SYSTEMS

Inlike four-stroke engings, two-strake angines use the internal
crankcase area a5 8 suction chamber and, therefora, cannot
use a sump-type oiling system, Consequently, the following
two systems hava been adopted in order to provide lubrication
to the cyhlinder, piston rings, connecting rod and crankshaft
bearings. Each system typa relias on oil ingasted together with
the gasoling. In Separate Qi systems, engine lubrication ofl is
intreduced downstream of the carburetor. Qil iz combinad
with tha gagoling before it reaches the carburetor in Premixed
systems,

SEPARATE OIL SYSTEMS.

§32¥ENG1NG SCAVENGING
™ VPGRT
]

CRAMKSHAFT ) . gEFlﬂ\JKSHﬁ.FT

SEAL :

CRANKSHAFT

CRANMKCASES

CHRAME,
WEIGHT

CONNECTING ROD

Wirtually all street motareyele and scooter two-stroke engines use a pump-operated system to lubricate engine companents,
Qil in this type of systemn is drawn frorm & separate oil tank by an ofl pump that introduces the oil directly into the aicffusl inlat

tract beyond the carburator.

Periodic level checks and refilling of the oil tank is raquired since the oil in the tank is continually drawn upon when the engine

I8 running.

O TANK 6 Fiter

CHECK WALVE

The amount of lubricant delivered to the engine is depandant
on both engine rpm and throttle position.

Some of these systems include provisions for circulating the
transmission oil within the gearbox portion of the crankcases
with the same oil pump,

FLEL TANK

CARBURETOR

QIL PUMP

INTAKE PIPE

T
|..| I THROTTLE CABLE

Ol CONTROL

CONTROL ARM
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LUBRICATION

PREMIXED [OIL IN FIJEL] SYSTEMS:
Premixing angine oil with gasoling is the mast widely used systarmn on competition models.

The combined air/fuel/ail mixture is introduced directly through the inlet tract with the assistance of the carbiuretor, Lubriga
tion to the crankshaft and both Conhecting rod bearings as wel as the Piston rings and cylindar walls is achieved #% this rex
ture is drawn into the crankcase by the suction of the piston mowvement.

FREMIXED

FUEL/DIL
MIXTURE

It is impeortant to USE ONLY A 20:1 FUEL/QIL RATIO, All Honda angines are designed to operate most efficiently and with
greatest durability using a 20:1 premix ratio. All standard carburetor jatting is based on this ratio,

Standard jetting is based on 20:1 at sea lavel and 2000 IGBOF),

CAUTION

r. Use of & fuslioil pramix ratio ather than 20:1 may affect overall jetting. engine performance and may lead ta prﬂn‘laturﬂ—‘
|_ engine wear or damaga.

Freshnezs of the fuelfcil mixture is very imparntant to both the averall performance of the machine as well as the lubricating ef-
ficiency of the oil,

Only use gasofine that has been pumped from & high-volume station within the previous two weeks if optimal competition
performance is raguired. Even general use applications cal! for gasoline that is no more than gight weeks oldg,

For optimal lubrication efficiency in this system, use the premixad fueliail within 24 haurs after itis mixed, Two-strake pramix
il that is not stored in resealable cantainers should be discarded n a praper mannear if it is not used completely within one
month after apening. O stored in non sealed container is subject to oxidation that degrades the ail's lubrication qualities.

Vegetable-type premix oils separate fram gasohine rmore easily than mineral oils, especially in cold weather. |t is advisable to
use mineral oil when ambignt temperaturas below 020 (32°F) are oxpected.

CAUTION

|_- Mixing vegetable and mineral-based oilz will cause premature engine wear ar damage. —|
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LUBRICATION

OIL PUMP DESCRIPTIONS

TROCHOID TYPFE

The trochoid-type ail pump is the most common gl pump
design used in 4-stroke engines, |t s designed to turn two
rotors within & casing, with an inner rotor fixed on the pump
shaft [drive shalt) and an outer rotor on its circumfaranca,
When tha innar rotar is turned by means of the oil purmp shaft,
the outer rotor alsn turns, with the clearanca betwesn the two
rotors varying. Lubricant is drawn through by suction when
the claaranca i anlarged. Qil is dalivered to the oppasite side
through this clearance and is then routed into the discharge
passage when the clearance |aszens. The more teath the innar
and ourter rotors hawve, the [ess the amount of pulsation. The oil
flow volume incroases in direct proportion with the increase in
thickness of the rotor dimension,

Some models have a double roter trochoid-type ail pump
which collects oil dirgctly from both the ol cooler and the
SUMmip,

QIL CAOLER

CAMSHAFT

QIL FILTER

GASKET

PUMPE SHAFT PUMP BODY

|

INMER ROTOR

TER ROTOR

OUTER ROTOR CSCHARGE

SUCTHIN

INMER ROTOR

QL PUMPF

MaIN GALLERY
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LUBRICATION

PLUNGER TYFE

Virtwally all non gremix lubricated 2-strake engines are equip-

ped with a plunger-type oil pumgp. :,. @ )
T -~
SFAING |ﬁ’ d

Some plunger pumgs are driven by crankshaft via the oil pump
geas shaft, and others are directly drivan by crankshaft,

PUMP GEAR

\
—~ PLUNGER
CAM
PIN

The oil pump cam is depressad under a spring, Turning the cam
ceuses the plunger to reciprocate so that tha pumping mave-
ment is repaated, The amount of lubricant is controlled propor- = Pt )
tionally with the cam rotation. R . _ K o : : '

The pump is desigred ta contesl the amount of lubricant

discharged per crankshaft rotation by varying the plunger

stroke through the operation of the cam interigcked with the _

carburetar throttle. CAM DRIVE =E=
GEAR

The combinad function of thesa two mechanisms allows the

proper flow of |lubricant depending on load conditions and

ENGING ¥ =

[iﬁ”i DRIVE SHAFT
1
WY

-

Qil Purnp Ogparating Principie

SUCTION VALVE
PLUNGER pagT

PUMP [ (2 3 1) 15]
CHAMEBER ) {Suction process) : tDischarge pracess)

nWALVELL
CAM

DISCHARGE
FORT

{11 As the valve desgands, it blocks the outlet passage while gradually opening the inlet passage.

{21 Hara at the *'hottom dead center’ position, the outlet passaga is complately closed while the inlat passege is complateby
opaned — allowing free flow of oil into the pump chambar,

{31 With the oil chamber filked, the valve ascends — ciosing the inlet passage.

{41 The valve ascends further, sllowing free flow of oil thraugh the autlet passage,

13 The plunger also ascends, compressing tha oil inside the purnp chamber and pumping oil aut through the outlet passage,
towards the intake pipe via the gutlet line,

Date of Issue: Sep., 1985
4'8 O HONDA MOTOR CO., LTD.




LUBRICATICN

OIL PRESSURE CHECK
NOTE

» Thizs procedure 5 for wehicles equipped with an ol
pressura switch,

+ [f the sngine is cold, the pressure reading will be abnar-
matly high. Warm up the engine to normal operating
temperatura bafore starting this test. _

»  Refer to tha Model Specific manual for spacifications. !

Stop the engine and pull off the switch cover. Disconnect the
switch wire by removing the scréw,

Turn the ignition switch OMN and check that the oil warning
light does not come an.

If the warning light comes on, therg is a shorted circuit in the
switch wirg, Rapair or replaga as necessary.

Remowve tha oil pressure switch isee the Model Spacific
rmanuall,

Install the attachement as negessary and connect the ol
pressure gauge,

5 TEEC'
0OIL PRESSURE GAUGE: 07508 — 3000000
ATTACHMENT: Refer f0 Modet Spacific manual,

Check the oil level and add the recommended ofl if necassary.

Start the enging and check the nil pragsurg. If it is normal,
replace the oil pressuere Switch.

Stop the anging.
Apply 3-BOND? saalant ar eguivalant to the pressure switch
threads and install,

CAUTION

. Gw-lrtightanllng the ewitch can causa crankcaza damage.

Cannect the il pressura switch wire and start the engine.

Check that the oil pressure warning indicator gogs aut in one
of two secands.

If the ol pressure warning indicatar stays on, siop the angine
imrnadiately and daterming the cause,

OIL PUMP INSPECTION

TROCHOID TYPE
NOTE

« Where there are two pair of inner and outer rotors, check
each side of the pump as described below.

+ Measurs at sevaral places and usa tha largest reading to
compare the servige himit.

Disassombla the oil pump and clean the parts with clean oil,
Sat the inner and guter rotors into the pump body prapearly.

Maasura body clearance (pomp body-to-autar rotor) and tip
clearance (inner rotor-to-guter rotor) wsing a feeler gauge.

ATTACHMENT

MOTE: Apply sealant only to the area shown.

APFLY
SEALANT

3. 4 mm

BODY CLEARANCE FEELER
i —— GALGE

BODY
QUTER ROTCR

TIF CLEARANCE FEELER GAUGE
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LUBRICATION

Measure the side clearanca {rator side-to-bogy} with a straight
edge and fesler gauge,
NOTE

|_- If there is a cover gasket, measure the clearance with the
| gasket installad,

JE—

Refer 1o the Model
spasifications,

Specific manual for all clearanca

SIDE i ]
CLEARANCE - T,
=

STRAIGHT EDGE |

GASKET

PLUNGER TYPE f

HOTE

* Do not disassemble and try to repsir a two-stroke oil |
+ pump; it will not aperete properly once reassembied.
= Replace the pump if it i= worn or damaged. |

Aemcve the oil pump and inspect for the following:
— Warn or damaged pump gear

— il leaks from zeals

— 8inding pump shaft

Connect the oil tube from the oil tank ta tha suction side, than
turn the shaft. Check that oil flows out of the outlet,

O-RING

PRESSURE RELIEF VALVE

Ramaove tha snap ring, washer, spring and valve from the valve
body.

Check the valva and body for wear, scratches ar damage,
Check the snap ring groove for damage. If the snap ring gronve
is damaged, the oil supply will be reduced and the engine may
ER|Ia,

NOTE
* Install the valve with the open side facing toward thej

|_Spring.

800Y

SPRING

WaSHER

In-Sat Type Qi pump
Hemove the cutter pin, seat, spring and valva.
Uheck the valve far wear or damaga,

MWOTE
|-_ Install the valve with the closed side tacing the spring, |

SPRING

PIM
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LUBRICATION

OIL PUMP/OIL LINE BLEEDING
(2-STROKE ENGINES)

CAUTION

» Be sure to blead all alr from tha oil system. Alr in the oil
systemn will block or restrdct oil flow and can cause
garious angine damage.

NOTE

i Bieed air from the oil suction lina and oil pump whensver
the oil lines and pump have bean remaved, there is no oil
in the tank, or there is air in the oil hnes. _

« Bleed air from the oil suction ling and pump first, then |
bieed the ail outlat {ine.

QIL QUTLET LINE |

oIL INLE:!"E; TUBE
LINE CLAMP

SUCTION LINE, OIL PUMP BLEEDING

Fill the gil tank with the recommendad oil.
Flace a shop towel around the oil pump.

Disconnect the ail lines fram the ail pump, and fill the pump
with oil through the purmp ouwtlet.

Lat ait drip from the inlet ling to expal any air that may be in the
line, and then reconnact the suction line ta the pump inlet,

If there is a bleed bolt, Ioosen it untd there are na air bubbles in
the oil eoming out of the bolt hole, then retightan the bleed
baolt.

Check that there is no air in the oif ling,

Mext, blead air from the oil outlet line,

QUTLET LINE BLEEDING

Remowve the oil outlet ling and close the intake pipe joint.
Bend the ail outlet line intg a U form with both the ends
parallal, and fill the gil putar line with clean ail.

Connect the oil outlet ke to the oil pump joint.

Start the engine and allow it to idla with the ail control lever in
the fully open pasition, making sure that ol is flowing out of
the oil autlat line.

e |
» Parform this pparation in 8 well ventilatad area, Exhaust
contains poisenaus carbon monaxide ges that can cadss
| lose of consciousness and may lead to death.

CAUTION

+ Run the engina at the lowest necessary rpm laval to
avoid possible anygine damage if oil flow is restricted,

Stop the gnging and again bleed air fram the oil inlet Ene and cil
pump if oil dogs not flow oot within gna minuta. Than recheck
oil flow,

Connect the oil outlet line to the intake pipe joint,

<A ;.
OIL INLET LINE \%-_.—._—5/

RECOMPEMNDED

OIL QUTLET LIMFE

JOINT OF WTAKE PIPE

Date of lssue: Sep., 1988
& HOMDA MOTOR CGL, LTD.
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LUBRICATION

OIL COOLER INSPECTION

Check the oil line connections for leaks,

Checl the oil coalar for bent ar collapsed fins,

Stretghtan the bant or collapsed fing with @ suitable, small,
biade-type scrow driver if necessary.

Check tha air passages for clagging or restriction.

Blow dirt put from betwaen core fins with compressed air or
wash off dirt with water.

FIM
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3. COOLING SYSTEM

SERVICE INFORMATION 5-1 SYSTEM TESTING 5.7 ‘
TROUBLESHOOTING 5-1  THERMOSTAT 5.8
SYSTEM DESCRIPTIONS 5.2  WATER PUMP 58
COOLANT 5-6 i

SERVICE INFORMATION I

i ¢ Wait until the angine is cool bafere slowly removing the radiator cap. Remaving the cap whils the anging is hot and the I
| coolant is undar prazsura may cause serious scalding.

i * Radiatar coolant Is toxic. Keep it away from eyes, mouth, skin and ciothas. :
I — If any coolant gets in your ayes, rinsa them with water and censult a doctar immadiataly . '
| — If any coolant Is swallowed, induca vomiting, garghe and consult 8 physiclan immediatehy.

: — I any coolant geta on your zkin or clothes, rinse thoroughly with planty of watar.

; = KEEP QUT OF REACH OF CHILDHAEN

& Add coalant at the reserve tank. Do not remova the radiator cap except to refill or drain the aystam.
& All cooling system service can be made with the engine in the frame.

® Avoid spilling coolant on paintsd surfaces.

® After servicing the systam, check for leaks with a coaling systerm tester.

#® Refer to section 25 for fan motor thermostatic switch and temperatura sansor inspactions.

TROUBLESHOOTING

Engine tamperature too high

* Faulty temperature gauge or gauge sensor {see section 25)
* Thermostat stuck closed

* Faulty radiator cap

+  Insufficiant coolant

= Paszages blacked in radiator, hoses, or water jacket

= Air in system

= Faulty cooling fan motor

+ Faulty fan motor switch (seg section 25}

+  Faulty water pump

Engine temperatura too inw

+  Fauity temparature galge or gauge sensor
 Thermostat stuck apan

»  Faulty cooling fan motor switch {see gection 28]

Coclant leaks

r Faulty pump mechameal seal

+ [etericrated J-rings

* Faulty radiator cap

» Damaged or detarioratad gaskets
* Loose hose sonnection or clamp
» Damaged or deteriorated hoses

Date of 1ssue; Sep., 1988 5_1
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COOLING SYSTEM

SYSTEM DESCRIPTIONS

A liguid cooling system allows optimal engine operating termperature while preventing averheating and oveicooling.

The coalant is pumped through tha system by means of a water pump, Combustion heat iz absorbad by the coalant in the
course of its passage through the water hosas, weter jacket araund the cylinder, and thraugh the cylinder head, The conlant
then passes into the radiator through the thermostat and upper radiatar hese. The hot coolant is cooled by airin the course of
its passage through the radiator and is then returned into the water pump through the lower radiator hase,

SYSTEM FLOW PATTERNS

TYPICAL 4-5TROKE ENGINE:

—

RADIATOR —wf
CAP

Ty UPPER
e HOSE
Al |

COOLING FAN THERMOSTAT

AADIATOR

SwWITCH

LOWESR
HOEE

WATE#R PIPE

TYPICAL 2-STROKE ENGINE: N

CYLINDER THERMOSTAT

RESERVOIR
TANE
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COOLING SYSTEM

RADIATOR

Coalant temperature is decreased by dissipating heat inta the
air by means of the radiator fins as the soolant passes through
the radiator tube, The larger the fin's surface area, the mare
the radiator exerts its coaling cagagity,

It is important that air is permitted to pass through the radiator
finz 50 that the heat is digsipatad from the coolant to the fins
and into the atmosphera. Crushed or twistad fins will not per-
mit heat 1o be dissipated hecause of inability of the air ta pass
through tham, resulting in lowered cooling capacity. If 1/3 or
more af the fins are crushed or twisted, the fing should be
repaired using a small flat blade scrawsdiriver,

COOLING FAN

Heat iz disgipated into the atmosphare because of the dif-
ference in temperature between the air and the coalant which
has absorbad the heat,

If, hawever, the engine is not in operation {air around the
radiator is stagnant] er when the atmospheric temperaturs is
high, since tha tamperature diffarence betwasn the
atomosphere and the coolant becomes smaller, heat dissipa:
tion is decreased, adversely affecting engine capacity,

A cooling fan maintains the cooling performance under savera
conditions. [t forces air ta flow through the radiator and araund
the engine to dissipats heat, whether the machine is moving ar
not.

COOLING FAN SWITCH

The fan switch autamatically starts or shuts down the cooling
fan depending an the temperature of the conlant. While the fan
mator switch resistance is normally toe high to conduct 3 cur-
rent iwhen the coolant temperature is low), when the coolent
temperature rises, the switch resistance is reduced enaugh 1o
conduct cyrrent and causes the cooling fan to turn.

HOT COOLANT

Nl }
T

4

COOLED COOLANT

COOLING FAN

—

AlR ABSORBED
COOLANT HEAT

_—

—
- ] T

COOLING FAN

SN
o

COCLING FAN SWITCH
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COOLING SYSTEM

RADIATOR CAP

Tha boiling point of the coolant may be increazed by providing
Q préssure-type cep (heraafter, radiatar capl on the coolant in-
let. The radiator cap serves ta increase the caomlant
temperature as wall a5 to retain pressure in the coaling
systam,

Coclant beiiing point {Coalant of 50 — 50 mixture).

Ar atmaespheric prassure: approximate 100°0 (212°F)
Under 12.8 psi {0.9 kg/cm?] pressura:

approximate 125%C {257 °F)

* * Wait until the engine is coa! before slowly remaving tha 1
: radiator cap. Rernoving tha cap whila the engine is hot

i and tha ceolant is under pressure may cause sericus
L scalding,

As the cooclant temperature increases, tha difference in
temperature between the coolant and atmosphere becomes
greater,

Due to the pressurized system. coolant vapor loss iz preventad
while the cooling effect is enhanced.

The radiator cap is provided with 3 pregsure valve and vant
valve which maintain the pressure in the cooling system at a
constant [evel.

If the pressure in the cooling system is increased due 1o the in-
crease in coolant tempergture, the fressure is kept constant
by means of a gressura valve.

tf the pressure exceads the presciibed fimit, the pressure valve
iIs opened =0 that the pressure in the cooling system s
regulated by releasing the coalant (whose voluine has axpand-
ad due to the increase in temperature), The pressurg at which
the pressure valve begins to open s called the radiater walve
CpEning pressura.

When the coclant temperatore is dacreased after shurdawn af
the engine and the cooling aystem pressure is reduced {with
the coalant volume contracted), the vent valve is opened by
atrnospheric pressure and coolant from the reserve tank flows
back into the cnoling systam.

PRESSUARE
WALVE

TO
RESERVE
TANK

FRESSURF
VaLVE

PRESSURE

FROM
HESERVE
TAMNK
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COOLING SYSTEM

RESERVE TANK

As explained in the preceding paragraph “Radiator Cap'’, the
reserve tank serves to temporarily store the reserve volurma gf
the coalant.

Thig gicts to control the cootant level inthe coaling system. The
reserve tank is connected to the radiator by means of a siphan
tube.

THERMOSTAT

The thermostat is installed between the water jacket of the
cylinder head and tha radiator.

Tho thermostat helps warm wp the enging by preventing
coclant circulation when the temperature of the engine
{coolant) is low by closing a valve,

It is an automatic valve designed so that when the epgine
temperature increases, thermostat wax expands to open the
valve, allowing the coolant to circulate through the radiator,

Even if atmospharic temperature varies, the thermostat con-
trols the engine temperature at a constant level,

Leaving the thermostat open affows the coolant to circulate
gvan at low temperatures. This prevents aptimum enging
oparating temperature and leads 1o ovarcogling.

Leavirg the tharmaostat closed cortributes to overhesting,
since it prevents coolant circulation and prevents the radiator
from digsipating the heat if the engina temperature axcoads
the gritical limit.

WATER FUMFP

The water pump prompts the natural circulation of the coolant
in the coaling system, which is carried out by conwvaction. It
alse feods the coolant unifarmly to the ovlinder and cylinder
head water jacket so that effective cooling is maintained even
if the radiator capacity is reduced.

When the impeller turng, cantrifugal force draws the coolant
through the water pump inlgt and discharges it into the
anging’s water jacket.

i SIPHON
S TUBE

COLD ENGINE

TO RADIATOH

FROMA CYLINDER
HEAD

HOT ENGINE TS AADIATOR

FROM CYLINDER HEAD

TO ENGIMNE
(ICYLINDER)

WATER PLIMP
IMPELLER

[ate of Issuwe; Sep., 1988
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COOLING SYSTEM

COOLANT

PREPARATION

[ awaanin [

* Radiator c¢oolant is toxic. Keep it away from eye?l
mouth, skin and clothas, :
— H any coolant gets in your eyes, rinse them wlith
water and consult a doctor Immediataly.
— If any ¢oolant is swallowed, induce vomiting. gargle
and consult a physician immediataly,
— I any coolant gets on your skin or clothes, ringe
thoroughly with planty of water.
+ KEEP OUT OF REACH OF CHILDREN

NOTE

= The effactiveress of ¢oolant decreases with the ac-
cumulation of rust or if there iz a change in the mixing
proportion during wsage. Tharsfore, for best perfor-
mance change the coolant regularly as spacified in the
maintenance schadule,

* Wse coolant designed for use in aluminum engines
lethylana glycal base solution],

= Mix only distilled, low mingral water with the antifreeze,

Mix the distilled water and athylene glycaol base solution with
about 5*C [41°F] of toierance in raspect to the minimum
temperatura.

RECOMMENDED MIXTLURE:
50/80 [Diztilled water and coolant)

REPLACEMENT

CAUTION

_ + Wait untll the angine is cool befora zarviging the cooling
system, Removing the radiator cap while the engine is
hot and the coolant is under prassura may cause serigus
scalding.

Refill the reserve tank with new coslant.

Remave the coslant reserve tank. Empty the coalant and ringe
the inside of the reserve tank,

Remove the radiator cap and drain boltfs), and drain the
coolant.

Rainstall the drain boltis).

Hefer to the Modal Specific manual for drein holt |seations,

Faur the recommended coolant through the radigtor filler
opening up to the filler neck.

Reinstall the reserve tank and fill it to the upper level line with
fragh coolant.

Bleed air from the system.

ANTIFREEZE
SOLUTION /-
([ETHYLENE \
GLYCOL BASE
SOLUTION] : {Lj%w MINERAL

;// DISTILLED WATER

‘,7//

COOLANT
f
RADIATOR

DHAIN BOLT
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COOLING SYSTEM

AJR BLEEDING

Shift the transmission into neatral.

Start the engine and run it a1 idie for twa to three minutes,
Snap the throtila 3 4 times to bleed air from the system.
Stop the engine and add coalant up to filler neck.

Check the coolant level af the resarve tank and il to the upper

level if the level is fow.

SYSTEM TESTING

HYDROMETER TEST

Check the conlant gravity using a hydrarneter,

Look for contamination and replace The ¢oolant if necassary,

Coclant gravity chart

Pk

FILLER NECK

RADIATOR CaP

HYDROMETER i

COOLANT TEMPERATURE 5
og [*F} Q 5 10 15 20 25 30 35 40 45 &0
e reem— @2) | tan | 4500 : (89} | (681 | 77y | isE) 1851 | {1041 | (113 | (122)
5 1.009 | 1.008 | 1.008 [1.008 | 1.007 [ 1.006_1.005 | 1.003 | 1.001 | 0.999 | 0.997
10 1.018 ] 1.017 1 1.017 | 1.016 [ 1.015 | 1.014 - 1.013 | 1.011 | 1.008 | 1.007 ° 1,008
15 1.028 [ 1.027 | 1,026 | 1.025 | 1.024[1.022 [ 1020 1.018| 1.016 | 1.014 1.012
- 20 11,036 1.036 | 1.034 | 1,023 [ 1.031 1,029 | 1.027 | 1.025 | 1.023 | 1.021 1.019
26 {1,045 [ 1.044 ° 1.043 | 1.042 | 1.040 - 1.038 | 1,036 | 1.034 | 1.031 | 1.028 1025
30 1.053 | 1.052 - 1.051 | 1.049 | 1.047 1.045 |1.043 | 1.041 | 1.038 | 1.035 ; 1.032
15 1.063 | 1.062 * 1.060 | 1.058 | 1.056 1.054 | 1.052 | 1.043 | 1.046 | 1.043 | 1.040
T 4 1.072 [ 1.070 1,068 | 1.066 | 1.064 1062 |1.059 | 1.056 | 1.053 | 1.080 | 1.047
45 1.080 | 1.078 [1.076 | 1.074 | 1.072 | 1.069 | 1.088 | 1.063 | 1.060 | 1.057 | 1.054
50 1086 1.084 | 1.082 | 1.080 [ 1.077 | 1,674 | 1.071 | 1.068 | 1 065 | 1.062 | 1.058
55 :1.095 | 1.083 [1.091 | 1.088 | 1.085 | 1.082 | 1.079 | 1.076 | 1.073 | 1.070  1.087 |
i 60 11.100 | 1.098 | 1,095 | 1.092 | 1.086 | 1.086 |1.023 | 1.080 | 1.077 | 1.074 | 1.071

Date of |ssus; Sep., 1388
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COOLING SYSTEM

RADIATOR CAP TEST

Test tha radfator cap using the cooling system tacter.
Replace the cap if the ralief pressura is tan high or too low, or if
the cap does not hold the specified pressure for at least 6
seconds,

NOTE
-

* Betore installing the cap on the tester, wet the sealing |

surfages with clean water.

SYSTEM PRESSURE TEST

CAUTION

L Exmading the rediator cap relie! prassure can damage
cociing system componants.,

Chack that the systern holds the spacified pressure for at leaat
6 ssconds.

If the system will not hold the specified pressure, check tha
following and correct as necessary,

— All hase and pipe connections

— Watar pump installation

— Water pump seal {for lnakage)

THERMOSTAT

fRemaova the tharmostat (refar to the Model Specific manual).

lnspect the thermostat visually for damage.

Suspend the thermastat in  hested water to chack its
operaticn,

NOTE

* Do notlet the thermastat or thermometer touch the pan,
ar you will et false readings,

= Replace the thermostat if valve stays open at rocm
temiperature, or if it respands at temperatures othar than
those specified.

= Chack for the gorrect valve |ift temperatura with the

I_FMEIMTDH CAP COOLING SYSTEM TESTER_|

(COMMERCIALLY AVAILABLE}

COOLING SYSTEM TESTER ICOMMERCIALLY
AVAILABLE]

THERMOSTAT

THERMOMETER

-
water heated to oparating temperature for 5 minutes,
Refer to the Model Specific manual for the spocific
tamperature,
.
Reinstall the thermostat. WATER PUMP

WATER PUMP

MECHANICAL SEAL INSPECTION

Inspect the telltale hola for signs of coolant laakage.
If there i= leakage, the mechanical sadl ix defective and must
be replaced,

See the Model Spacific manual for mechanical saal replage-
ment procedures.

If tha mechanical seal iz the built in type, the water pump myust
be replaced as an assembly.

TELLTALE HOLE
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COOLING SYSTEM

REPLACEMENT
Drain the engine oil and coalant,

Remove the water pump mounting bolts.

Disconnect the water hoses and by-pass tubs, than remove

tha watar pump.

Remowe the bolts and separate the pump covar from tha body.

Replace the water pump with new one,

Install a mew O-ring into the groove in the pump cover, then in-

stall the cover on the pump.

lnstall & new O-ring onto the watar pump.

Align the water pump shaft graave with the water pump drive

shaft and install the water pump.

Tighten tha pump mounting bolts.

Connact the water hasas and secure the bands and clamp.

Fill the coaling system and add the recommendad sngine ail.

BY-PASS TUBE

Q-RING WATER PUMP
{Replace)

\;0

Q-AING
[Raplacel

o
PUMP COVER S

WATER HO3ES

WATER HOSE BOLTS
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