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Engine Lubrication System

ENGINE LUBRICATION SYSTEM
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cant is delivered to the oil gallery in
th€ rocker sbaft from the rear crank-
shaft bearing.

Th€ valve mechanism, push rods
and valves, is tubricat€d tfuough oil
passeges in rocker arms. Cam profiles
of the camslHft is lubdcated down
along push rods. Lubricating oil tien
returns to the oil pan.

OIL PUMP
The oil pump is bolted to the

bottom of the cylinder block and
driven by the oil pump drive spindle
als€mbly which is driven by the helical
gear on the camshaft.

The oil pllmp assembly coffists of
an oil pressure re8ulating valve md
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outer and inner rotors,
The springloaded oil pressure regu.

lating valve limits the oil pressure to a
maximum of 5.8 kg/cm2 (82.5 psi) at
2,20O tprt.

REMOVAL
1. Drain englne oil.
2. Rernove oil pan.
3. Remove oil pump body with
drlve spindle assembly.

INSTALLA'ION
1. Ustng a new gasket, lnstdl oll
pump and driv€ spindle ass€mbly to
cylinder block with boltsand nut.

LUBRICATION
CIRCUIT

The pressure lubrication of ihe
€ngine is accomplished by a trochoid.
type oil pump. This pump draws the
oil through the oil strainer into the
pump housing and then forces it
though th€ ful-flow type oil filter
into the main oil gallery. A portion of
the oil is suppLied to all cra*shaft
bearings, and is fed to the connecting
rod bearings ttuougl the dril€d pas"
sages in the cranlduft. Oil inject€d
ftorn jet holes on conn€cting rbds
lubricates the cylinder wallsand piston
pins. Camshaft bearing lubrication is
made by carrying oil through oil pas-
sages from the cranl$lEft b€adng.

Timing clBin and chain tensioner
receive lubrication from tlle oiljet and
an additional oil passage diveged from
the front cranlshaft bearing. Lubri-

Fig.EL-2 Instaing oil pump
2. Instal oil pan with a new gasket
in place on cylinder block.

DISASSEMBLY
AND ASSEMBLY
l� Remove pump cover attaching
bolts and slide out pump rotors.
2. Remove regulating cap, regulating
valve and spring,
3. Remov€ oil strainer from pump

4. Assembl€ oil pump in tlle rcvene
order of disaeseflbly.
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Engine Lubricaiion Sy$em

INSPECTION

lyash a[ parts in cleaning solvent
and dry with compressed air. Use a
brush to clean the insid€ of pump
housing and presswe regulating valve
charnber: Be sure a[ dirt and metal
particler are rcmoved.

1. Inspect pump body and covel for
craaks or exc$sive wear.
2. INpect pulnp rotors for daflage

3. Check inner rctor shaft for loose-
ness in pump body,
4. lfipect r€gulating !a1ve for wear
or sloring.
5. Check regulating spring to see
that it k not wom on ih 3ide or

4 Rotor ro botrom covo!
cleahnco

FE. EL4 Cheching rctot cledftnces

8, Place a straight edg€, acrors the
face ofprmp as shown inFigursiEL4,
Check side clearinoe (outer to Inner
rotor) and grp b€tvoon body and
stralght edge.

3 Oui.r rotor to body

FiA. EL-5 neguldting udlle

E!O13

I Dr c gpindle
2 Gasklt
3 Oil purn? body

5Inn. ! roto!dndBhaf t

Noter Outer and inner rotors rrc not
s€rvic€d sepsrately.
lf oil pump body is damaged or
wom, rcplac€ tfie entire oil pump
assgnbly.

collapsed.
6. Chec& &gulating valve for free
operatlon in tho borc.
?. Uring a feeler gaugE, check tip
clearance and outer rotoFto.body
cl€arances shown ln Flguro BL4.

OIL PRESSURE
REGULATING VALVE

The oil pressure regulating valve is
not adjustable. At the released posi-
tion, the r€lve permits the oil to
by-pass through the passage in the
pumP co!€r to the inlet side of the
pump. Check regulating yalve sprinS to
ensure that spring tension is correct.

Er-036

8 Rcgrlator spriAr
9 Oil rrral|.l

Ii'. EL-g Oll pump

Standard Woar llnlt

Rotor slda cleannce. mm tlnl(outef to lnner rotor,
0.04 to 0,08
(0.0016 to 0.0031) 0.2 (o.oo8)

Rotor tip cl€annco tun (ln) I,e3s th.an
0.12 (0.00{7) 0.2 (0.008)

Outer rotor to bodv
mmtlnl 0.15 to 0.21

(0.0059 to,0.0083) 0.5 (0.020)

Rotor to botton cover. mm {llrl l,ess th.n
0.04(0.0016) 0.2 (0.00E)



Engine Lubrication System

Specificationg

Oil pressure at idling

Regulatins valYe spring

Free length

lnstalled length/load

Regularing valve opening

ke/cm, (pst . . . . . . . . . . . . . . . . . . . . . . . . . . . .1.0 to 2.0
(14.2 to 28.4)

46.7 (1.839)

39.01s.7
(.r .s3s I t2.6)

2.8 to 2.9
(39.8 to 41.3)

mr'  ( in) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

mm/ks(in/lb)

kg, ic 'n,  (psi)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

OIL FILIER
The oil filter is of a cartridge type.

The oil filter element should be re-
placed €very 9,000 klTl (6,000 milet
of operation, with thc use ofOjl Filtel
Wfench ST19320000.

When removinS an oil filter, loosen
it after stopping engine about sevelal
minules to drain out rh€ oil from oil
filtef to oil pan.

Whcn installing an oil filter, fasten
it on cylinder block by hand.

Note: Do not overtidl€n filter, or oil
leakage may occur.

OIL PRESSURE
RELIEF VALVE

The relief va1ve, localed in the oil
filler bracket, by-passes the oil into
the main gallery when th€ oil filtet
element is €xcessively clogged.

With drain plug removed, check
valve for opefation, Inspect lor a
crackcd or broken valve. If replace"
ment is necessary, remove valve and
inslall a new one,

OIL PRESSURE
WARNING SWITCH

Thc oilwarning switch is located on
right hand rear of cylinder block and
wired to the oil pfessure watning lighl
in the instrunrent clustcr.

The wafning light glows whencver
lhc oil prcssurc drops below 0.2 ro 0.4
kglcm2 (2,8 to 5.7 psi).

Prior to installing switch to cylinder
block, be sure to apply conductive
seal€r io ilueads ofnew swtch,

I
2
3

Fig. EL-O Eemouinc oil filter FiE. EL-z Retiefuatre
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Engine Lubrication System

SERVICE DATA AND SPECIFICATIONS

Oil pump

Rolor side clearance
(outer to inner rotor)

Rotor tip clearance

Outer rotor to body clearance

Rotor to bottom cover clearance

Oil pressure r€gulating vatve

Oil pressurc rt idling

Regulaiing valve springl
Free length
Installed l€ngth/load

Regulating valve opening pre$ure

Tightening torque

Oil pump mounting bolts

Oll pump cover bolts

Regulating wlve cap nui

Oil pan mounting bolts

mrn (in)

mm (in)

mm (1n)

mm (in)

Studed

0.04 to 0.08
(0.0016 to 0.0031)

Less than 0.12
(0.0047)

0.15 to 0.21
(0.00s9 to 0.0083)

kss than 0.04
(0.0016)

Wear limit

0.2 (0.008)

0.2 (0.008)

0.s (0,020)

0.2 (0.008)

kg/cm, (psi) . .  .  .  .  1.0 to 2.0 (14 2 to 28.4)

rnrn (in) 45,7 (r.839)

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probablc caus€

Oil l€akag€

Decreased ojl pressurc

Damaged or clacked body cover.

Oil leakag€ f ron gask€t.

Oil leakage from regulalor valvc.

Oil leakage from blind plug.

t€ak ofoil in engine oil pan.

Dkty oil strainer.

Damaged or worn pump rotors.

Defective regulator.

Use ofpoor qualiiy engine oil.

Replace.

Replace.

Tighten or replace.

Replace.

Conect.

Clean or replace.

Replace.

Replace.

Replace.

Warning light remains
"on" - engine running

Decleased oil pressure.

Oil pr€ssur€ switch uns€rviceable .

Blectrical fault.

Previously mentioned.

Replace.

Check circuit.

Noise Excessive backlash in purnp rotors. Replace.
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Engine Lubrication System

SPECIAL SERVICE.TOOLS

No. &
tool name

Description

Unit: mm (in)

For

on

Refer€nce
page or
figure No.

sT19320000

oi1 filt6r Mencli

This tool is used to taLe oil frltor out of place. In iightening
the filtor, do not use thls tool to prevent excess tightening.

120 mm (4 . t  in )

sEl€7

A1l
models

Fig. EL6

EL€


