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OVFJ~VIEW : 

1\ n old sa~ ing" Prc,>cn lion is better than cure" can be com part> with the 

hv·~~' t1! the' pc:C'pk same a~ with the vrhicl~ . V..:hicl? indu~try ex perts ar~ 

l'r•:<fll:lmg !hat nowaday~ tlh' avuag~ ug~ of automobiles on th e roads will 

!' \' !ll years. Bu l w 1lh out p rop~r m a in 1·~n an ce • a car m igh t last only half that 

lung. . 

Th ~- !'t'S! wny !0 pro!nng !ht.!ift> of your vehic ! ~ ( onr. ofth t> company and 

r!)n ~um::>r 's most !<ig_nificanl inve-slrn~nl ) IS through a regular , preventn·e 

muintenam:e . 

• 

• 



· JATffil 
~~"'10BE 

CJ::anpeteoce in drivi:Jg is JllJCh mare thanjU>i steering a ,~·u: 
finrn point A to pairtt B . Cnce 1he driver sits behind the 
ste€P.ng ''~led. he et: ;;I~ takes full re:;}X:l'l'li\:4lity fll' the Jj v~s 
of 1he mrtorroO.les oc--cUf=t~'. c~her mC(m~ on 1hf' n~d and 
Jltrlt':W rian. An_irre;_[Xlf•.sihle <:'!' ino:orl~e!lt <hl\ll~ is a 
[ X-.I~rtiaJ kill~. 

Tile risk of a C lr <K"\.i dl:!f. <'..l!l. hegre~t!Jy l~. ii fll:.l 
1c'Cllly elirritlilloxl, ty ;;imply adopri.ng Stn>ible d!i:,i:.g 
'"" l mr safety hnl:ih> irttwo \\\;f.Xh ; <,..,..nm•!l (,,.,.,, 
i'vkst nX>taring 't'f'e!1S l:»lit!\-'e tl:"'t l!ter.e :ll1t thrf"~·-.id 
t~:~·t(t':) in drivin~< 

1 ~ }rjV(-:;. st.:'J ... 'tnpe«-n:e 

• : . K~ldw:rinrB> and ;;::U:'ei]>· tbt>ur:s 
• 3. od~ driver·~ on lhe rrod 

f';J\';f;URI!'VG' 11-J:4T YOUR OIR IS l.fo.' 1JP70? 
S.U4P£ IS .4LW4J ~;'11ll. FlK>'TSTEP 
"-·~.::STVBUCl.ES J3?£:.;,K lX"~'.\·1-;DliE TC>('>'!E ,,·ij· 
1 r v1! ( '()tvftl.·t)lo: 1..":•\t.:sm 

• 1. Ott of~" 
2. ~engine l•:.o; >tallE><i :>.nd '"'ou'r '(1111 

3. A dffld f •·e:lk t.111Ucry 
4. A:llat ri~ 
~. Au c•:~rht'ttil~e~ 

·. ;.; if:':t. de ·.\ '?' p:?;i~':ll-n: J!t:ric: car .MhiJttauW'J' ? 
[P.i:y ·'" 
•• • 1 . 

~ ':(~';V> 

,: ·n~:-:. ... : I n: .. ~ :u~ · ~ 

~\ ¥'1~,· . : !I K )~ I ·U·;. 

s? • 

..... 
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Checklists for 

Preventive Maintenance 
DAILY CHECKS 

·n,,..., b.uic and somple cno<ks shouloJ ~ 
be done every day. If, how ever, you 
<kip • day. be sure you add this list to 
the list ol weekly checks. 

Cht<k 
l . Lights 
2. Horn 
3. Windshield·wipn opt:o:ration 
-1. \Vind.shi~fd·w~hec oper.:atton 
5 . Oulslde rearview m.irTOr 
o. Front·windshiuld cle-an lin«-s.s 
7. ftear-wh\dshicld cleanlim~ss 
8. 5iJc·window c~anJints.s 
-J. nrcs (visu.l) ch«k) 

WEEkLY ct-IECKS 

With the CM Sl.olio!YI)' and tn&JM 
cold 
1. Engint.'"-Oi.l level 
2. llattery-fluid levol 
3. R.,tlidiVr--<'Ot.d.lnt level 
-\, Windshidd-wMher·rest!rvoit fluid 

level 
5. rower-.slt't .~ng-ceservolr flukJ level 
6. Tire air pressure 
7. Tir" ror cuts .lnd lire--we~r pet-

u~ms 

8. Brake· pedal action 
9. Fan belts .1nd cooli.ng-syshun hoses 

With the engine running at oponting 
te.mpel'llt1ln 
1. Auto mntlc-transrnission-fluid level 
2. Refrigerant ('hDrgc in air condi­

Honer 
~. Huid leaks 

On the ro.\d 
~- RPkt' iWtform.lnce and pedal 

height 
2. Auto~Mic:-tr:\n.lllmission perform-

ann~ 

3. ~1.1nu::.l-tr.lnsmi~tsivn and clutch 
perform., nee 

4. s'tet:riug 
5. En&in~ per£ormnnce 
6. lnstnnncnt opcrntion 
7. ,\ny unusuOJI roltlles or noises 

MONTI-ILY CHECKS 

6r.alc:es 

1. Br.lke ped•l achon 
2. Molster·cylinder-Ouid lever 
J .• Parking-br.tke oct ion 

St .. ,rins 

1. Ste~ring action 
Power4 steering-rtservoir actk>n 

Sign.als 
I. Horn 
2. Turn sognal; operolion 
3. Hazard-warning -flasher-light oper· 

ation 

Shodc obsorbcrs 
1. Shock·ab:l<>rber action 
2. Sho•:k·ob:o<>rber l<ak..• 

Sut be-lls 
1. H.udw.are for hnn latching 
2. Belts for cuts omd we.u 

·r.a.res 
I. lnlbtion 
~. W~3r p.-u~rns 
J. I'O$$iblt cuts 

Exh.au.st ty.tt«.m 
I. Possible IN king txhaust-syst~m 

.:omponents 
2. Leaks by looking for gray or black 

discoloring at jo~nts 

Visibility 
I. Class for chips and cracks 
2. Window Opt'tati.on 
3. Loose mirrors 
4. Windshield-wa$Mr-lluid level 
5. Windshield-wiper blades 
6. Defroster action 

Door looks .nd Lotchn 
I. Door-loc:k ;md lalch performance 
2. Hood latch 

Ignition syst-em 
1. Spa.k plugs 
2. Distributor points 
3. Distributor cap and rotor 

· 1. Ignition coil and wite.s: 
$. SpMk·plug w ires 
6. Point dwell and ignitiort timing 

SEASONAL CHECKS 

Sume services need to be done only 
once t,)r twil"C a year, lf you drive 
under normal conditions and ~over 
lrvm·about 10,000 to 12,000 miles ~ 
year. Th~e arc often called se-uon~J 
checks. and many of thtm ..re n«t~ 
~Mry bec;.us~ of varying we.\t~r con· 
ditions in different pMls of the coun· 
try. 

WINTER CHECKS 

Coolin& tyJC~m 
I. Inspect hoses •nd connections 
2. Add fre•h cool•nt iS n..:oM•ry 

3. Check strength of coolant to be 
sure it meets tempe-r.:.ture require­
ments i.n your area 

4. Test radiator pressure cap 
S. lle sure drive belts ore in good con-

dition and properly •djusled 

D•llory 
I. Inspect and lest battery 
2. Clean cable tenninols and ballery 

posts 
3 .. Be sure C<Jbles a re in good condi­

tion 

lgnilion systtm 
1. Rrmove and inspect spouk pJug:s 
2. Check distributor points 
3. Inspect distributor cap and rotor 
4. Visually check ignition coil and 

wires 
5. Check spark-plug w ires 
6. Check point dwell and ignition 

timing 

fu~l sy1trm 
l. Check condition of c.1rburetor air· 

cleaner-Hiler e lement. Replace l( 
dirty. 

2. Check automati<'-<:hoke operation 
3. Add dry g>S (anti-icer) to fueltanlc 

lubriution 
1 Change oU and oil filter 
2. Lubricate chassis 
3. Lubri<ate body points 

nres 
t. Mount snow lices alter inspecting 

them lor oddquale ~ad, general 
condition, and pressure 

2. Check all t ires for tread, general 
condition. ar'd pressure 

3 . If snow lircs are uoncccssary in 
your area, rotate your regul.1r 
tir~s 

Oukt"s 

l. Check fluid level in master cylinder 
and refill if necE"ssary 

2. Check system for leaks 
J . lnspec·t linings for excessive wear 
4. 6e sun br:1k es ,ue adjusted 

SusJWnsion .and steering 

1. Check steering linkage for tigllt­
noss 

2. Ch~k power-steering-reservoir 
lluod level and refill if necessary 

3. Check power-steering-pump drive 
belt for w~ar and adjustment 

4. Chedt shoc:lc absorbers for leaks 
and operation 



Visual equipnu·n1 
I. Check windshield-wi~r blact .. /or 

condition ~nd adjustmenl 
2. Ch«:k wind•hield wipors lor 

pruper operation 
3. C"h<d< windshield-w~h~r system 

tor prOJM!r operation 
4. Ch..:k fluid or solvent Ul wind··• 

shield restrvou 
5. Ch..:k front-windshield defroster 

for proJ'('I' ope-ration 
6. Jf y~ul' car h3s a rear-window 

defroster. check its opcrMion 

Olher import~nl inspections 
1. Cht-ck cxhaus1 system. No leaks 

should ~ dtte<tablc, ;md all puts 
should ~ firmly suspended by 
hangt·rs and clamps. 

2. Check automlltic:-transmission-fluid 
l-ev ttl 

3. Che<.·k hcouer iur prOpt:"r o pNat,on 

SUMMER CHECKS 

Cooling systen' 
1. Check system for.leal<s 
2. Test radiator pressure- cap 
3. Check drive ~Its for we~r and 

proper tension 
4. au~c;k thermostOlt operation 
5. Check .til h~ and d amps /or 

:~>igns of wear. Be surt clamps arc 
tight. 

Exhau., sy ... m 

1. Check muJflcr and pipe• lor spots 
rusltd through 

2. C~k d ampo for li&htnt$$ 
3. lubric:ate mani/old-h•aH:ontrol 

vah,.e 

8 rakH 
1. Che-ck bra.ke linings for wear 
2. Check flukll<!vel in master cylin· 

dor. Add fluid i/ necen ary. 
3. Ch•d sysr.m for leaks 
oJ. Check brake •djustment. 

Lubr:i<.-tion 
1. Change oU and o~ liltrr 
2. Lubrk.,te chas9l~ 
3. L-uhricale body points 
4. Check fK.Lgtiv~anJccaR· 

ventilation (PCV) "'alvtt 

flattery 

I . Inspect and test battery 
2. Clc~n cnblf." terminals- and bau~ry 

posts 
3. 6'e !-U (C cab1C'S flrt._• in good rond;.. 

tion 

Ignition system 
I. Remove and inspect spork plufi< 
2. Insp-ect distributor c4p ,.,nd rotOT 
3. Check distributor points on 
• breaker-point i&nitions 
4. Check pickup coil and ...,rttetor on 

electro nic ignitions 

5. Oteock ignition coU Jtnd wires 
6. Check spark-plug wires 
7. Check point dwell on breaker-point 

Ignitions 
8. Check lgnilion timing 

TI~s 

1. Remove snow lircs 
2. Inspect tires for .1dequate tread and 

gener~f condWon 
J,. Rotate tiles •nd h.tve wheels bal­

~nced 

4. Inflate I ires to Jt"l'onunended pres­
sure 

Suspension ~nd ~teui.ng 
1. Check fr>r loose stt-ering link•g• 
2. Check pow<r-ste«ring-fluid l•v•l 

and add fluid as necessMy 
3. Check powtr•StH-ring-pump drive 

br-Jt (or \ve~.r ""n'-' adjuslment 
4. Check shv<k absor~rs for opera-

tion and ttaks 
5. H.1ve fronl-end .llignmt'nl r hcdced 

Visu~J ~tqu ipKMnt 

1. Check wlndshield-wi~r blades for 
condition and proper adju.stment 

2. ChKk windshield wipezs for 
proper opctation 

3. Ch<ek windshield-washer system 
for proper oper~tion 

4. Ch«k flu;d in w inds hield -washer 
re-servoir and fiJI iJ nect'ssary 

5. q.<ek lights and all warning sig· 
nat. lor proper Optr>lion 

Many motorists ust' I he se.lsonal 
ch~nge-s as a r~mlnder to makt- other 
checks. lhe .. art only &Uidelines. II, 
for instance. your car begins to show 
symptoms of .needing a tune-up in the 
middle ol D«cember. you should not 
w;J;it until ~pring 10 do the work. 

TRIP CHECKS 

lf you follow .1 rtgul.lr m.aintenaiKe 
schedule, your car should ~ ready 
lor long or shorl trips at any time. For 
extmded trips. howcva. it is a good 
idt' to make a ftw !tpe<:ial checks. 
1. H~ve wheel aHgnmcnl and balance 

<h<eked. W],..,Js that arc out or 
u,.. or unbabnce-d oflen go unno­
ticed when you are driving 
around town, but they Ci'tn rause 
severe vibration :tt high SJ>C<'d or 
cnate uneven tire wear in ju.sl ~ 
low hunclred miks of highw~y 
travel. 

2. Ct>«k oil level. Add oil iJ dipoti<k 
shows it •t or ~low the AOO 
mark. Ch~lnge oil if it i! dirly or il 
a change is due. 

3. Check coolont level and inspect 
radi<ltor hote>. Replace hoHs i/ 
lhey sllow any 5ig.n of wear or 
look rudy to collapse. 

4. Ch«k .outomatic· tronsm&ion-Ouid .... ~. 

5. Check level or J:"'wer-steering fluid 
m power-sttettng. reseNoir. 

6. ChC'Ck brake--fluid levtl in muter 
cylinder and look for signs of 
leaks. 

7. Check lirt press.ure on aU tires. 
induding the spare. when tires 
3tt ( old. Inflate tires four pounds 
extra il you aJ'c going 10 carry a 
lull carlood or i/ you will ~ driv­
ing a t high speed. Check depth of 
tire tre.td and look for damaged 
I ires. 

8 . Cle•n headlights and windsh~eld. 
9. Filt windshield-washer reservnb 

with fluid. 
10. Check windshield-wiper blodu 

and replace them if they are worn 
and brilllc. 

11. Inspect for loose or fra.yed fan 
~Its. Rcploce them if !hey •re 
d~rnagcd. Adjust to proper IC'Il· 
siOI\. 

12. Check battery electrolyle level and 
battery charge. 

13. Check operation or turn sign.tls, . 
h .uard-,-.·aming-flashe r lights, 
s toplighls, tail lights, and backup 
lights. 

'14. Get and store your on-the-road 
.-:mergencr kit. 

15. Fill fuol t.tnk. 
16. Check instrum•nt panel lights 

and gt~uges, especially alternator. 
oil, temperature. and g3s gauges. 

ON-THE-ROAD EMERGENCY 
KIT 

1. Cnpy of a trouhleshooting guidt 
and thr ownlr'S manual for your 
car 

2. Fl•ru 
3. Lug wrench and jat'k 
4. Jumper cables 
5. Sct~wdrivers. plit'ts. a nd wrenChes 
6. Strong tow rope or chain 
7. Old blankets 
8. Folding camp shov<l 
9. Fir~ ~xtin&uishcr 
10. R~ss or stront; paJX'r towels 
11. Cream hand clcant.•r 
12. First-aid kit 
13. Pencils and notebook 
14. Coins (or meters Jnd pho1te c.,lls 
15. Flashlight 
lt.. Road maps 
17. E•tra fuses 
18. 1irc-pressurc gaug(> · 
19. E•tro drive bells 
20. Plastic d«trician's tope for smoll 

tempor<lt)' rtpair of smalllt"aks in 
udiator and h4?atcr hoses 

21. In winter only: windshield· 
scraptr brush; small snow shovt"t 
bag ol sand; extra blankets and 
co~us 



.BATTERY 
• 

INSPECTION OF BATTERY 

CHECK BATTERY ELECTROLYTE LEVEL 
(Translucent Plastic·caseU Batteries) 

The level should be between the upper and low· 

er lines indicated on the battery case. 

~
IMPORTANT ! 

the fluid level is difficult to read, lightly 

ounce the vehicle body. The fluid level will 

nove and be easy to see. 

IF BATTERY ELECTROLYTE LEVEL IS LOW, 
ADD DISTILLED WATER TO SPECIFIED 
LEVEL 

Sped ic 0•avity and discharged% (at 20"C1 

CHECK BATTERY CASE FOR CRACKS 

Check the battery case for cracks or electrolyte 
. ' 

leakage. 

REFERENCE--------------------~ 

If electrolyte is leaking from the battery case, 

the battery carrier or the parts near the battery 

will be corroded. 

MISSING CELL COVER 

DIRT 

1==~~~~~~~~---Maximum lovel 
Upper level 

Lower level 
--Minimum level 

!Add distilled 
water I 

Translucent plastic-cased batteries 
----ii 

f s;;ec•h . 
L !l'a>~•tr 

1-~~o:e .:han U~~ :_:'_'_'_:"·•" 25\<o ! No need for rec>•••~; ng 
, • . l All right w !ec!"lar'¥' 'Nid: 

1 23010 1 
!£):) ; 

25111 t' quick charger 

· - · - --- ..... ·!" . --- -:: Ch3rgu'l!) w ith bench 
Le·H thcl., • '::-:.• '\ ':_,.r•~ ~ ''3"' :;!'.;~. , · 

: I Chl)tger o)ect uarv 

; ... r,~ 

Crack 
I 

I 
Leakaye 

I 

LOOSE HOLD 
DOWN 

'l ,COI~RO:SION 

BROKEN CABLE 

TOO 

CRACKED CASE 

CORROSION 

ELECTROlYTE 
Battery terminals 

·-

'·)<..-- ···-··· ·····--



LJOHTS & HORNS 
NECESSITY FOR MAINTENANCE 

In order to drive safely and comfortably during 

the day, at night an,d when it is raining, lights, 

horns, wipers and washers .f!re provided on 

vehicles. If any of these are not operating 

properly, it can make driving impossible or 

extremely dangerous. 

Therefore, it is necessary for the lights, horns, 

wipers and washers to be checked periodically. 

Interior (dome) light 

------1----:_-
Hiyh-mount stop lamp 
(USA, Canada) 

License plate lamp 

/ Clearance hght 

Horns 

Headlight / 

Front turn signal light 
Side turn signal light 
!Ex. Europe) 

Side turn signal light 
!Europe I 

Rem side morkcr lamp 
(USA, Canodn) 

I 
I 
I 
I 

Rear turn slono l light 

I Back-up light 

Rear turn si9nal light flear turn signal light I 
I Back ·up light 

if 
High-mount sto 

~. /tr-
I TJ] il LJ, 
I 

< 

I r 

\\ i I 
l . ' -

rcense plate Ia mp 
' 

Stop and tall lights· 

USA and Canada 

Back·ur• light 

I License plate lamp 
, Rear log lamp 

Stop and tail lights 

Europe Ex. USA, Canada and Europe 

______ _ _] 



ACTION 

• Turn signal switch 

Move upward. 

With the ignition switch ON 

---------
• Shift into reverse 1-)ear. 

3 5 

~til 
2 4 CID 

Wilh the ignition switch ON 

• Depress brake pedal. 
I 

r 7'''1 
\\ 

!d~ 
" .:_4j-

. , 

~. ---cJ, '· 
\!.\) ' u ' . 
'~ - _ \ ... ~•; !i ..... _- "'"i; 

liorn switch I 
I 

•• 
-., 

I 
' ; 

,, 

II 

11ESULI 

' 
I 

l : 
f) I I ' 

I 
i ) I : 

-· 

. . 
~ ." I 

I ., . ~ 
-

-----

Tum siunfll lights fla sh 
70 - I 00 t h nes/rnin. If .I 

' I . <'llY huiU i ~; hurnt out or 
hns poor cotltact. fl ash -
ing will he raster . 

.. 
IJnr k \ IP licJhl$ eonae 0 11. 

Slophnhts. which a'e 
lnight"r lha" tail ligl1tS, 

-'·' COllie o n . 

INSPECTION OF HORNS 

Push the horn swi t ch (steering wheel'padl and 

check the horn tone and loudness. 

" 



OIL/FLUID 
.... -·-· ---·----·--·-------· -··--

ENGINE OIL . 
NECESSITY FOR MAINTI;NANCE 

Engine oil does nrore than reduce wear and fric· 

tion in the pistons, bearinys and other moving 

parts. It ulso helps to seal the high-temperature, 

high-pressure gos into the combustion cham­

bers, as well a~ transfer IH!at lrorn high temper­

ature areas to the oil pan where it is dissipated 

into the air . It fJrevents the corrosion of metal 

Engine Oil i 
· Pul out (he clipslick wtcl wipe it cleun: 
lltcn, r4insert, pull out 3Btliu wtd check 

. lllc lcvcl. If low, 1·cplcnish with the 
spccifi~d engine oil. 
Wuil for five (5) minutes after engine 
slop, Uten recheck Ute oil level . 

. ,. 

· .. 

HEFILL ENGINE WITH NEW t::NGINE OIL AND 
CI-IECI( OIL LEVEL 

Refer to the previous section on "Changing 

Engino Oil". 

CHECJ< FOR OIL LEAKAGE 

Start the engine and inspect for oil leakage, 

visually and by touch. 

ENGINE Oll f.ll TIER 

NECESSITY FOR M-AINTENANCE 

While the engine oil is being used. carbon result · 

ing from cnnine combustion and metal particles 

enter tho oil , making it dirty. When such impu· 

rities accumulate, they cause accelerated wear 

and scorino of. the moving parts . 

For this reason, a filter is included in the oil line· 

1>arts and cushions moving parts, as w ell as 

a!Jsorbing noxious substances resulting from 

coyin~ combu~tion. In accomplishing these 

m any functions. oil loses its el'fcctiveness with 

usc, onukiiiU it ooccossary ttl change i t period-

- ically. 

, 

to catch and remove these impurities from the 

oil. 

Because such impuritie·s accumulate in the filter, 

ca.using the filter's filtration capacity to drop, 

it is necessary to periodically replace it. 

- - · ~-------



AUTOMATIC TRANSMISSION FLUID 

NECESSITY FOR MAINTENANCE 

The specified type and amount of transmission 

fluid is poured into an automatic transmission 

(transaxle). 

This fluid serves to lubricate tho planetary gear 

unit !gear~. bearings, multi-plate clutch/brake 

discs and brake band) and is used as hydraulic 

fluid for the valves and clutch/brake pistons in 

the hydraulic control circuit and in the torque 

converter . 

f 

In addition, in 4WD vehicles, the specified 

grade, viscosity and quantity of oil is used in the 

transfer to lubricate the gears, bearings, chain 

ATF DEXRON"' D ATF Type T 

and other parts. 

As automatic transmission fluid and transfer oil 

are used, they gradually deteriorate and if there 

is leakage of fluid or oil, it could cause the bear­

ings and gears, etc. to seize up. Particularly in 

the case of automatic transmission fluid, if the 

level is not normal, the automatic transmission 

will not operate smoothly. 

Therefore, it is necessary to check the automatic 

transmission fluid and transfer oil and replace 

them periodically. 

Ia) Park the vehicle on a level surface and apply 

the parkin!J brake fully . 

!b) Put the shift lever in P (purkl and let the engine 

idle. 

(c) Depress the brake pedal and move the gear 

shift lever through each range lrom "P" to 

~~ L", 'then from "L" to "P~~. 

(d) With the enyine idling and the gear shift' lever . 

in "P". vull out the fluid level dipstick I gauge! l 
and wipe off the fluid on it with a clean rag. ! 
Insert the dipstick (gauge) into the transmis· l 
sion and pull it out again. The fluid level is · 

okay if it is within tho " HOT" range. 

(o) If the fluid level is too low. add fluid to the 

proper level. 

Fluid: 
A 131l, A 132L, A240l 12WO) 

ATF DEXRON"' ll 

A241HJ4WD) 

ATF T ype T (08886-00405) 

or equivalent 



'·' 
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POWER STEERING FLUID 
r--------------------------------------· 
NECESSITY FOR MAINTENANCE 

In the power steering system, power steering 

fluid" is sent to the steering gear ~_ousing (power 

cylinder) by the power steering pump (vane 

pump), where its fluid pressure operates a piston 

inside the gear housing (power cylinder). assist­

ing the steering effort as the steering wheel is 

V~nc .pump 

turned. If the fluid level becomes low, or if fluid 

leaks. inadequate fluid pressure will be gener­

ated, causing the steering operation to be heavy 

. and generating an abnormal noise. 

Therefore, it is necessary that the power steer­

ing fluid be checked periodically. 

, 

Control valve 

Power cylinder 

POWER STEERING SYSTEM 

INSPECTION OF POWER STEERING FLUID 
• 

1 . CHECK FOR FLUID LEAKAGE 

Check the connections of the hydraulic fluid lines. 

steering gear housing and the power steering 

pump for fluid leakage or oozing. 

-------REFERENCE-------------------

• After applying fluid pressure to the power 

steering system as shown below, it becomes 

easier to discover leakage when a leakage 

check is conducted. 

• With the engine running at 1,000 rpm or less, 

turn the steering wheel ful ly to the right or 

left and hold it there for a few seconds. Then 

turn it fully in the opposite direction and hold 

it for a few seconds. 

• Do not keep the steering wheel turned fully 

for more than 10 second~ . 
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MANUAL TRA.N$.NJJ~QN.! ~·~ AN_!). 1'~N.~~111J:· . ·.· .. .·.- -, · 
I NECESSITY FOR MAINTI;N~CE 

Manual transmissions (trans.axles) arc filled with 

-the specified grade, viscosity and quantity of oil 

to lubricate the gears and bearings. 

In addition, in 4WD vehicles, the specified 

grade, viscosity and quantity of oil is used in the 

transfer to lubr,icatc the gears, bearings, chair; 

and other parts. 

DIFFERENTIAL OIL 

NECESSITY FOR MAINTENANCE 

In order to lubricate the gears and bearings, etc. 

inside the differential carrier (axiB housing). the 

specified grade, viscosity and quantity of oi l is 

used. However, as the vehicle is used, this oil 

gradually deteriorates. and if the oil leaks, it 

could result in the gears, bearings and other 

parts seizing up. 

Filler hole 

• ·_L~ 5 mm (0.2 in.l -r-= ---~ 
or less ~ 

I 
As these oils arc used, thoy gradually detorlorato ' 

and if there is te.a.kage of oil. it could cause the 

bearings and gears, etc. to se i:te up .. 

Therefore. it is necessary to check the manual 

transmission oil and transfer oil and replaco them 

periodically. 

Therehre, it is necessary to check and replace. 

the dif ~~renti~~?.il [.)~ r iodicolly. __ . _ ___ . 

INSPECTION OF DIFFERENTIAL OIL 
(Crcssida) 

Here we will de. cribe the insp'ection of th.e 

Crossida. 

1·. CHECK FOR OIF; ERENTIAL OIL LEAKAGE 

Visually chock the differential carrier for oil leaks. 

Check the underside'< the brake backing plate 

for oil adhesion to dete. mine if there is leakage 

from either end of the axle housing. 

2. INSPECT DIFFERENTIAL OIL LEVEL 

(a) Raise the vehicle, keeping it leveL 

(b) Remove the oil filler plug. 

(c ) Insert your finger into the oil filler hole and 

check tha t the oil level is within 5 mm (0.20 
in.) of the hole bottom edg~; . 

(d) Add the specified hypoid gear oil if the oil level 

is low. 

Oil type: . API GL-5 hypoid goar oil 

or LSD oil (LSD only)-

Visco~i:J: Above - 18°C (0°F) 

SAE 90 

Bolow - 18°C (0°Fl 

SAE SOW-90 or SOW 





-----··-----
. WATER,,. WIPER & WASHERS _______________ ... 

--·-·-ENGINE COOLANT 

NECESSITY F.OR MAINTENANCE 

There ar~ two types of engine c.oolant. One type 

prevent's corrosion and the other type acts both 

to prevent corrosion and as ' "' antifreeze soiu · 

tion. Both of those engine coo lants under· 

Engine Coolilllt 
· Visually check llte level of coolant If Ute 
· icvel is !low, udd U10 coohutt to lltc full 
·level. 

INSPECT FOil COOLANT LEAI<AGE 

· , Check the following point~ for coolilnt lcCJks: 

• Ri!diator tlrain plug 

• Cylinder block drain plug 

• Hcuter inle t hose conncctiun 

INSPECTION OF WIPERS AND WASHERS 

- - - ---... ·--- -·-···· .... . .. .. ... -·-
Windshield Wnsher l;luid 

Visual ly check lite level of .fluid. If low, 
replenish wilh wnsher Jluid. 

! : 

go tlrops in their capacity due to:heat and chem· 

ical changes over time, so they need to be 
replaced periodically. 

Checking engine coolunt lcvl!l 

Checking wnshor fluid level 



-
.------ -------

h1spcct Wim.lshidd Wipcr/\V;l~hcl' 

a) Push on lhc tip of lhc wipct switch 
and check llwlwashcr Jlui,( S<(Uirts onfo 
I he proper 3f'C3 of the wiml$bicld. 

W iudshicltJ wasl1t:1 spray 

Checklist for locating faults in your cooling. system. 

Inspec t tne radiator 
cap. Its valves may be 
stuck or the gasket may 
be hard and/or 
c rac ked. If so. replace 
the c~.P- Inspect lhe 
radiator through the 
filler n€'ck for rust 
deposits. 

2. Look itt and squee ze 
the radia tcr an ::I heater . 
hoses. Hoses may 
become excessively 
soft or hard and the 
clamps may be 
loosened in service. 
Reprace hoses where 
necessary and tighten 
all hose c lamps. 

' . 

.. --:~ ---

3 "·check the tension of the 
l::.n bell . II too tight, the ,;;r-b.::· coolant pump bearing can 

~T-""~~ ;· t:Je overloaded. If too 
<.t\JJ_~-.1! (,:; loose, it can slip and wear 
fl -- easily with possible 

·-- ove rheating of the e ngine 
Check the bdt for 
excessive wear and 
c racks. Replace and adju 
tens;un as needed. 

4 . Inspect the radiator, the 
-~ coolant pump, hose 
~ ,1 -'! connections and oth er 

f 
· j~ ( fillings lor rust or :;oolant 

_.., _, ~~ I dye stains that indicate )If,/ •I i leakage. If yo u I in ti a l eak 
W ,.t/ it must be repaired . 

mechanically. II the coolar~t 
pump is leak1ng it must 
t~e replaced. 



---.~-- .. ~-:~:;:~ , . 

... --· . ·-· ..... 
BELTS, BRAI<ES, BOIJS, & BODY 

. ------·---··-·------------
DRIVE BELTS 

f'I ECESSITY FOR MAINTENANCE 

-The drive belts tr<msfer engine power from the 

crankshaft pulley to drive other uuxiliary parts 

of the engine such as the w at er J1 11 mp, c;oo lino 

fan. alternator generator, power :;tcering vane 

pump, anti air conditioner compressor. l>rive 
'------ -·- ---

··----·-·· ... .. _ .. ...... ..... ···--- ·-··"""" ........... . 

'y.rom power steering l 
PS pump 

Idler 

Crankshart .t A/C compressor 

,~thout power stceril'!l 

Alternator 

Idler 

. . .. .. ·-
INSPEC:TION OF DRIVE BELTS (4A·F) 

1. INSPECT DRIVE BElTS FOR DAMAGE 

Visually check the belts for cracks, wear, sepa­

rorion, tm-uinu or (.Jiliru)~;s. 

If necessary, repl ace the drive belts. 

belts are usually most elastic when they are 

new. As they are usetl, they gradually become 

worn and harden, then begin to crack. There­

fore it is necessary to check and replace the 

drive helts periodically. 

r=----·---·--- :=-=---- - --.c.:.:= 

.,....-- ---

Norm\11 Worn belt 

,..-· IMPORT ANT ! - - . 

l• Rotnte the c rnnlcshaft pulley a linlo at a time 

I in the clockwise direction, checking for 

l 
dnmage of the drive l>olt. 

• Romove tho sorvice hole cover in the righ t 

fonclcr to rotate the crankshaft pulley. 
--- - -
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,. ........ 
( ;, " ..:_~ ....... . 
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·· ... '-.. 
· .......... ~ .... . 

Lock hoh 

I 

j__ __ Alternator pht<tt nut 

r----

1 

' ; . 

Pry h~h.k i:llternator . 

. ···. 

' .· 

\ 
,.,, ~ 

\ ' 
\ 
' 

.... ··· .. 

. 
' . 

•' .. ..... 
' . 
' ' 
' 

.. \ , .. ) 
· , ·' 

·· .. 

P1v o1 hul l 

. :..) 

I 

I 

I 

I 
i 

ADJUST ALTERNATOR DRIVE BELT 
TENSION, IF NECESSARY 

(a) Loosen the alternator pivot bolt and lock bolt 

several turns. 

(b) Tighten the lock bolt as much as possible 

without allowing the alternator's position to 

shift . 

(c ) lnsBrt " pry har between the cylinder block 

and alterna tor. then pry hack the alternator 
• 

to apply tension to the drive belt . 

I
-- IMPORTANT ! - - J 

,no no~~ry again~ t the timing belt cover. __ 

(d) Holcl inn the pry bar, li(lhten the lock bolt and 

c heck the belt tension using a belt tension 

(lflll(lA . 

(e) Tighten the p ivo t bolt and lock bolt securely. 

5. ADJUST POWER STEERING PUMP DRIVE 
BEI.T TENSION. IF NECESSARY 

Adjust t he power steerino drive belt tension in 

the sam e m anner as the alternator drive bel t. 



BRAKE P.EDAL AND PARKING BRAKI: 

IECESSITY FOR MAINTENANCE 
The brake pedal plays a very important role in 

the funciion of the brakes. It must be at the 

specified l:leight; if it is too high:· more time will 

be required for the driver to move his foot from 

the accelerator pedal to the brake pedal, result­

ing in delayed braking. On the other hand, if it 

is too low, there will not be sufficient pedal 

reserve distance, resulting in insufficient brak­

ing force. 

The pedal must also have a proper degree of 

freeplay. Without this freeplay, the master 

~ylinder piston would always be pushed out ­

Nard, resulting in a condition in which the 

brakes are constantly applied due to hydraulic 

pressure built up in the system. 

In addition, there must 'be a sufficient amount 

of pedal reserve distance when the pedal is 

depressed or the amount of ineffective stroke 

CLUTCH PEDAL . , 

NECESSITY FOR MAINTENANCE 

In manual transmission models, operation of the 

clutch pedal cuts off the transfer of the engine's 

power to the transmission. 

If the clutch pedal height and pedal freeplay are ;1c • 
1 

not correct, the vehicle cannot be driven 
• 

smoothly (it is difficult to start the vehicle mov -. 

ing and the transmission cannot be shifted 

smoothly). 

In clutches with a self-adjusting release cylinder, 

even if the clutch disc becomes worn over the 

passage of time as the vehicle is used, pedal 

freeplay is maintained at a constant level. 

However, in clutches where an adjustable 

would be too long, causing delayed and insuffi·­

cient braking. 

Thererfore, it is necessary to check the brake 

pedal periodically. 

The parking brake is applied to the two rear 

wheels through the cables and locks the wheels 

to keep the vehicle stationary. 

Insufficient parking brake lever travel has the 

same effect as when there is no free play in the 

rear brakes, causing the rear brake shoes to ~rag 

on the brake drum and creating excessive heat 

in the rear brakes and poor fuel consumption. 

On the .other hand, excessive parking brake lever 

t ravel cannot provide enough braking force to 

keep the vehicle stationary. 

Therefore, it is also necessary to check the park­

ing brake periodically. 

1 . 

' . ~ . 
release cylinder BJld!l:l~i:ch cable are used. if the 

.!'! •' 
clutch ?!so~ becomes worn, pedal freeplay 

dede~\es. If use in this state continues, pedal 
1 
ireeplay eventually disappears. This causes the 

clutch to slip and the engine seems to have 

insufficient power, or it may become impossi ­

ble to start the vehicle moving, etc. Further­

more, once the clutch starts slipping, the clutch 

disc starts to wear rapidly an~ could become 

damaged. 
It is therefore necessary to check the clutch 

pedal periodically. 

--------------------------~----~ 

• 
18 ... 



·BRAKE PADS AND DISCS 

NECESSITY FOR MAINTENANCE 
In disc brakes, the rotor disc, which turns 

together with the wheel, is caught between the 

opposing brake pads installed in the brake. 

cylinder. When the brake pedal is depressed in 

order to reduce the vehicle's speed or to stop, 

a piston (or pistons) in the brake cyli~der push­

es the brake pads against the rotor disc. 

At this time. friction force generated between 

the rotor disc and brake pads stops the rotor 

·-- --~-~-~ !"•' ' ' 'U':'!. 
·····~ ~ . . . ... . ~ 

··· ·. 't". --- . .\ ... -

disc. This friction also causes wear of the brake 

pads and rotor disc. The brakE( pads in particu­

lar wear more rapidly than the rotor disc. 

If the brake pads are used after they are worn 

to the limit or beyond, it causes the base plates 

of the brake pads to come in d irect contact with 
the rotor disc. Therefore, it is necessary to cheek 

the brake pads and rotor discs periodically. 

Brake master cylinder 

To right rear brake 

To right front brake 

Proportion ing valve 

cylinder Brakc ·pads 

Piston 

Left front brake 

· ' 

.__ ___ _ 

l eft rear brake 

BRAKE SYSTEM 
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BRAKE LININGS AND DRUMS 

NECESSITY FOR MAINTENANCE 

Drum brakes consist of the brake drum which 

turns together with the wheel, the wheel 

cylinder(s) mounted on the backing plate, the 

brake shoes to which tlie brake linings are 

affixed, etc. 

If the brake pedal is depressed in order to reduce 

a vehicle's speed and stop it, the brake shoes 

are spread by the wheel cylinder(s), causing the 

brake linings to push· against the rotating brake 

drum. The friction force generated between the 

l>rake drum and the brake lining at this time 

stops the brake drum. 

In addition, this friction causes wear of the brake 

··~ "'',"~-:~.~-· 
1' • - • • • " .... .:-,;;;..~ ~ .. 4~:·:: .. . .~~~~: 

.. . . . -. 
' 'tl • • t '' ' "A 

O h0- 8 0 '-':.!. 0 • !";,'t'_' O: !',''• 
,' 

linings and brake drum. The brake linings espe­

cially wear more rapidly than the brake drum. 
If the brakes are used after the linings have been 

worn to the limit or beyond, the effectiveness 

of the brakes is reduced (making them unsta­

ble) or other troubles, such as the brake shoes 

coming in direct contact with the brake drum, 

could occur. 

It is therefore necessary to check the brake 

linings and brake drums periodically. 

It is also necessary to check the parking ISrake 

linings and parking brake drums periodiG:ally for 

the same reasons . 

To right rear ~rake 

To right front brake 

Brake master cylinder 

Brake booster 

Proportioning valve 

Wheel cylinder 

Brake lining 

/ 

/· 

/ 
I 

Left front brake left rear brake 

BRAKE SYSTEM 
; 
--------------------------~ 20 ' 
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BODY CORROSION 

NECESSITY FOR MAINTENANCE 

Body panels are painted after undergoing .a{l tl· 

rust t reatment.· • 

However, as a vehicle is used, body rust can . . 
occur, usually due to the following causes. 

• Road salt, dirt and moisture accumulate in 

hard-to-reach areas on the underside of the 

vehicle. 

• Paint or undercoating becomes chipped from 

minor accidents or from flying stones and 

gravel. 

Wash the vehicle. 
' 

Check the eXternal appearance. 

. . "'--~"!~~iii .. ·~~ 
: ''··-

If left as it is, body rust will lead to the develop­

ment of corrosion or perforation. 

Therefore, it is necessary t o check for body rust 

periodically . 

Furthermore, body corrosion can also be 

influenced by road salt, dust control chemicals, 

high humidity, wetness or dampness, high 

temperatures, customer treatment or other use 

conditions. 

INSPECTION OF BODY RUST 

1. WASH VEHICLE 

Wash the vehicle thoroughly before conducting 

an especially cleaning of dirt off body outP! 
panels and mud from underneath. 

2. VISUAL Y INSPECT BODY OUTER PANEL . 
Sl!RFACES 

(a) Inspect the body outer panels for corrosion,· 

scratches. chipping or other surface damage. 

(b) Inspect for damage to body sealer. 

'• 
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BOLTS AND NUTS ON CHASSIS AND BODY 

NECESSITY FOR MAINTENANCE 

Chassis and body components are fastened to 

eact] other or to the body or frame with bolts ~ 

and nuts. 

If these bolts and nuts become loose, the bolt s 

could be damaged or the chassis and body com· 

ponents themselves could be damaged. 

Therefore, it is necessary to tighten the bolts 

and nuts on the chassis and body periodically. 

TIGHTENING OF BOLTS AND NUTS ON 
CHASSIS AND BODY 

1. CHECK TIGHTNESS OF BOLTS AND NUTS 
ON CHASSIS COMPONENTS 

Check that all the mounting bolt s and nuts of the 

chassis components shown below are tightened 

to the specified torque. 

• Front axle and suspension 

• Drive train 

• Rear axle and suspension 

• Steering system 
• Brake system 

• Engine mount ings, etc. 

r------------------------------------IMPORTANTJ----------------~ 

Checking costlc nut t ightness • Various bolt a'nd nut ··strengths are used, 

depending on the l~d which each component 

will be subjected to. Therefore, refer to the 
repair manual when making your check. 

• Whan checking the tightness of the castle 

nuts for·the steering linkages, do not remove 
the cotter pin, and be sure to use an open­
end wrench. However, lfthe nut turns easily, 

remove the cotter pin and tighten the nut to 

the specified torque. 

22 I 
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AIR FILTER 

I NECESSITY FOR MAINTENANCE 

The air taken in by the engine contains dust 

and other particles which clog the carbure­

tor passage, cause rapid engine cylinder wear 

and ?il deterioration. 

The air cleaner traps the dust and dirt parti· • 

cles in tl)e air with its filter. preventing them 

from entering the carburetor and engine 

· 4A-F Engine 

(I'!) ---Wing nut 

Cover 

Element 

Lower side· 

• •.. 

cylinders. 

If the filter becomes clogged with dirt, the air 

flow will be restricted, diminishing engine per­

,formance. 

For these reasons, the air filter must be in­

spected periodically. 

INSPECTION OF AIR FILTER 
(Paper Filter Type, AE92l 

1 . REMOVE AIR CLEANER ELEMENT 

(a) Unscrew the wing nut and release the clips. 

(b) Remove the air cleaner cover and take out the 

element. 

2. INSPECT AIR CLEANER ELEMENT 

(a) If the element is full of dirt and dust, replace it. 

(b) .The effectiveness of a filter element that is 

nearly ready for regular periodic replacement 

will not be recovered by cleaning, so it should 

be replaced. 

(c) A filter element impregnated with water or oil 

should be repla~ed, as trapped dust and sand 

cannot be removed ·with compressed air. 

3. CLEAN AIR CLEANER ELEMENT 

(a) Using an air gun, blow the dust and sand 

particles out from the lower surJ ace. 

(b) Next, clean the upper surface and once again 

blow evenly from the lower :surface . 



:· TIRES AND INFLATION PRESSURE 

NECESSITY FOR MAINTENANCE 

The tire, while carrying the vehicle on a cushion 

of air for ride comfort, must withstand various 

conditions. It must be strong enough to with­

stand damage, yet flexible enough to absorb 

many road shocks. It must grip well for traction, 

cornering and braking. It must respond accurate­
ly to steering when turning. 

The tire is designed with these points in mind. 

However, tire performance and overall life are 

greatly affected by·the inflation pressure_ Over­

. inflation causes a rough ride, excessive center 

Nail Crack 

···. ; 

CAUSl 

(~"((liON ' .· 

tread wear and can cause slipping due to less 

gripping capability . Under inflation causes 

excessive tread edgewear, high rolling 

resistance and excessive heat buildup which can 

result in tire failure at high speeds. 

For these reasons. it is necessary to check the 

tires and tire inflation pressure periodically. 

Further, if the tire is used in the same position 

on the vehicle for a long period, uneven tire wear 

can result, reducing tire life. To avoid this, it is 

necessary to rotate the tires periodically . 

INSPECTION OF TIRE EXTERIOR 

1. RAISE VEHICLE 

2. INSPECT EXTERNAL APPEARANCE OF All I 

TIRES (Including Spare Tire) I 
(a) Inspect for damage qn the tire crow.n, shoul· 

ders and sidewal ls. 

(b) Inspect the tire for nails. 

(c) Inspect the tread wear by either measuring 

the tread depth with a depth gauge, or look­

ing for the tread wear indicator. 



• 
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TIRE ROTATION 

1. REMOVE WHEEL COVERS 

Insert a pry bar between the wheel cover and the ' 

wheel and pry off the c~ver. 

2. REMOVE WHEELS 

(a) Before raising tho vehicle, use a wheel nut 

wre11ch to loosen the wheel nuts (counter· 
1 

clockwise) 1/4 to 1/2 turn in cnsscross 
sequence. 

(b). Raise the vehiclo and remove all the wheels. 

3 . ROTATE TIRES 

Radial -ply tires 
(Front and rear tires with the same size and ply 
rating) 

For radial-ply. tires, only the front and rear tires · 

on the same side of the· vehicle should be 

changed, without changing their direction of 
rotation . 

• 4 wheels lexcl. spare tire) 

• 5 wheels line!. sr>are tire) 

25 
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• 4 wheels (excl. spare tire) 

• 5 wheels (incl. spare tire) 

• 4 wheels (excl. spare tire) 

• 5 wheels fincl. spare tire) 

Bias-ply tires · 
!Front and rear tlrea with the same size and ply 
rating) 

The tires can be cross-changed. 



YOU 

! 
It is_ not eno1181a to h,ave a vehicle ia good condition to ensure safety in driving. As a driver you 
must bo physically, ljlllOtioaally, 8lld meulally fit to operate your vehicle on the road. 1l1is is vitttl 
to s!Jfe driving. ' 

' I . , 
Vision . . .. 

A driver 'mus.t see quickly, dearly. and accllnl1ely. Ninety percent of decisions uuulo while 
drivin& -. based on what driver 110es. If the eyes do not see properly, it cwt be corrected 
by using !;orrective leuses. · 

Seuso ofSmell ·: 
. By DlliD&you c:wtlell the presence of gas that may be coming out of your cur. Symptoma 

of carbon monoxide poisoning may result in drowi}ineas, headw:hes, nouaea, or menial 
. dullness that .i!JlPair yoW' driving ability. 

Sense ofHoarini · 
A driver :wh!> has impaired helll"in8 may not hour importtmt so1111dH like police vehicles, 

· ·: sircos oftire:engines, 1111.d homa of other drivers wishing to paos. 
Seuse ofTouch I ! • · 
'' · ~p~ hand 111111 feet coordination ·helps control the ·vehicle while iu motion. 

S.eusitivity to the important parts of the car such as the brakes, steeri1J8 system, 
aecel~rator,lisJili! sod signals lhro1181a your sense oftouch enables you to detennine 

· B!1Y ilicolllin81ililuie that may aurprise you and other drivers to an emergency. 
• ·' I . Emotions . :, : 
Emotio~ affect driving performance. Failure to c:oatroltho emotions may lead to driving 
errors.· Anger impsirs tho performance of smooth braking imd accelcratll18 due to chnugeu 
in some J?ody :fimctioa BUch ao increase heartbeals. Anxiety, on the other hwtd, may lead to 
panic de!)isions ... / 
Fatigue Is the most common condition that lowers a driver's fitness. Caused by lack of 
sleep, excessive physical exercise, or meulal and emotional stress. Fatigue dulls the mind 
and slows down nerves sod muscular response. 
AB a goO:d.driver, you must learn to cope with all these emotions to perfonn lhe driviog 
task safel! mid effectively. · 

26 I· 
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GAS I FUEL SYSTEM 

FUEL FILTER 

NECESSITY FOR MAINTENANCE 

The gasoline in the fuel tank can contain a 

considerable amount of dirt and w ater which, 

if passed through the carburetor or the injec­

tors, will clog and cause the engine to mal-~ 
function. 

In dios'el engines, too, dirt or moisture can get 

mixed into the diesel fuel. , If thi s dirt or 

moisture passes as is through the injec tion 

pump or inject ion nozzles, it could cause 

Outlet hoso 

c logging, wear or seizing of precision parts. 

The fuel filter separates the impurities from 

the fuel and prevents the above-mentioned 

problems. 

How ever, if impurities accumulate in the fuel 

filter, the f ilter performance of the f ilter will 
drop. For these reasons, the fuel filter must 

be replaced periodica lly. 

REPLACEMENT OF FUEL FILTER 
(Carburetted Engine) 

1 . OPEN FUEl T AI'IIK CAP 

Remove the fuel tank cap to release the -fuel 

vapor. 

2 . PLACE CONTAINER UNDER FUEl FILTER 

3 . F'.cMOVE FUEL FILTER 

(a) Grip the clamp with pliers and move it away 

from the filter pipe. 

FUEL TANK CAP, FUEL LINES, CONNECTIONS AND 
FUEL VAPOR CONTROL VALVE 

• 

NECESSITY FOR MAINT ENANCE 

The tuel tank is filed with fuel-vapor. If the 

fuel tank cap is poorly closed, the fuel or fuel 

vapor could leak out, causing air pollution. 

If the vacuum check valve in the fuel tank cap 

is not operating normally, a strong vacuum 

pres.sure will develop, possibly causing_defor­

mation or cracking o f the fuel tank. 

Fuel flow s through the fuel line. If the fuel line 

becomes damaged, it could cause fuel to leak 

out. 

The fuel vapor cont rol valve works to main­

tain the pressure of the fuel 'vapor within a 

constant range. If the fuel vapor cont rol valve 

is not operating normally, the fuel vapor will 

escape into the surrounding atmosphere, 

causing air pollution. 

For these reasons, these parts -must be 

inspected pe~iodically. 

In the U.S. and Canada, the fuel tank cap 

gasket must also be replaced periodically. 



.. ':-

IDLE SPEED, FAST IDLE SPEED AND IDLE -MIXTURE 

NECESSrrY FOR MAINTENANCE 

The engine's idle speed, fast idle speed and idle 

mixture have the following influences on the 

vehicle. 

Idle speed; 

• If the idle speed is too hig!!,_ automatic trans­

mission shift shock will be great when the 

transmission is initially shifted (from N to D). 

• If the idle speed is too high, fuel consump­

tion will be high. 

• If the idle speed is too low, the engine will 

stall easily when the vehicle starts moving. 

• If the idle speed is too low, there will be 

a lot of v ibration during idling. 

Fast Idle speed: 

• Period until the engine is warming up 

. , 

Fuel level 

.. 
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• Orivability while the engine is warming up 

• Fuel consumption 

• Automatic transmission shift shock during 

initial shifting while the engine is warming up 

Idle mixture; 

• Concentration of CO !Carbon monoxide} in 

exhaust gases 

• Engine vibration during during idling 

• Fuel consumption 

For these reasons the idle speed. fast idle speed 

and idle mixture must be adjusted periodically. 

In engines where the idle mixture adjusting 

screw is sealed, maintenance of the idle mix· 

ture is unnecessary. 

ADJUSTMENT OF IDLE SPEED AND IDLE 
MIXTURE (4A·F, Non-sealed Idle Mixt~re 
Adjusting Screw) · 

IMPORTANT! ------------------~ 

Ad~stment of the idle speed and Idle rrixture 

should be done under the following cOnditions. 

• Air cleaner installed 

• Normal operating coolant temperatu'e 

• Choke valve fully open 

• All accessories switched off 

• All vacuum lines connected 

• Ignition .timing set cooectly 

• Automatic transmission in P range 

• Fuel level about even with correct level in 

CBrburetor sight glass 
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FUEL FEED PUMP FIL TEA (Diesel Engine, In-line Injection Pump) 

NECESSITY FOR MAINTENANCE 

The .fuel feed pump is mounted on the side 

of the ·fuel injection pump. This pump sends 

fuel from the fuel tank to the fuel filter under 

pressure. 

The fuel feed pump filter is bui lt in the fuel 
• 

inlet union bolt of the feed pump and act~o 

remove large foreign particles mixed into the 

fuel as it comes from the fuel tank. 

However, since there is a possibility of the 

feed pump filter becoming cl~gged with ac· 

cumulated foreign matter during use, the feed 

pump filter must be inspected periodically. 

INSPECTION OF FUEL FEED PUMP FILTER 

1. PLACE CONTAINER UNER INJECTION PUMP 

2. REMOVE FEED PUMP FILTER 

(a) Remove the fuel inlet union bolt and two 

gaskets from the feed pump. 

(b) Using a vise, fix the union bolt, then loosen 

and remove the filter from the union bolt. 

3 . CLEAN FEED PUMP FILTER 

(a) Clean the filter and the union bolt inside with 

clean fuel. 

{b) Using compressed air, blow out the fuel from 

the filter and union bolt. 

(cl Check the filter for damage. 
~ 
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rD-IE_S_E_l __ S_M_O_K_E __ ID_i_e_se_I_E_n_g_in_e_l __________________________ ~i.r ~~ 
NECESSITY FOR MAINTENANCE ~ 
The volume of hydrocarbons (HC). carbon makes people uncomfortable. \ 

monoxide !CO) and nitrogen oxides IN Ox) in In addition, by inspecting the exhaust smoke, I 

the exhause gases of diesel engines is so low the fuel combustion conditions can be ascer· J 

as to not pose a problem as compared to tained to a certain extent and engine troubles , 

gasoline engines. can be detected before thoy become serious. 'i 

However, there are a lot of extremely small For t,hese reasons, tho smoke of diesel en· I 
carbon panicles in diesel smoke, and if a lot gines must be checked periodically. 

of smoke is emitted, it obstructs vision and 

Emission of Black Smoke 

• One explanation of the mechanism for emis­

sion o f black smoke is that f ine fuel particles 

are injected from the injection nozzles when 

there is insufficient oxygen. These particles 

are exposed to high temperatures and baked 

in the combustion chambers, changing to car­

bon soot, then are exhausted from the tail 

pipe. 

• When the engine is running under a heavy 

load, excess fuel is injected so .that the air 

introduced into the engine is completly used • 
and this results in the emission of slightly 

more black smoke. However, this does not 

indicate any trouble. 

• When the engine is racing, carbon soot which 

has built liP in the exhaust pipe may be 

exhausted from the tail pipe as diesel smoke. 

CHECKING DIESEL SMOKE 

1. WARM UP ENGINE 

2 . CHECK DIESEL SMOKE il 

Check if the color of the diesel sm~ke is abnot· 

nal while the engine is idling and while it is racing. J 

It is difficult to judge if the condition is good or I 
I 

bad, so it is necessary to gain experience through ' 

comparisons with other vehicles. etc. i 
In cases where judgment is especially difficult, I 
ask an expert. ' . 

REFERENCE ~I 

In some cases. where a lot. of car~n soot has I 
accumulated in the exhaust pipe, the emis· : 

sian of black smoke may not be t ota lly elimi- , 

nated even by racing the engine 20 or 30 I 
! 

times. 

Emission of White Smoke 

• One explanation of the mechanism for emis· 

sion of white smoke is that. whe·n the tem­

perature of the compressed air is too low. the j 

fuel injected from the injec tion nozzles is ; 

vaporized but not completely burnt. and is I 
emitted as is from the tail pipe. i 

• Another explanation could be that engine oil 

is burnt in the combustion chamber •. which 

would then cause whit~ smoke to be exhaust· 

ed from the tail pipe. 

3 0 . 
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NATER SEDIMENTER (Diesel Engine) 

,. 

; 

'· , 

NECESSITY FOR MAINTENANCE 

No matter how small the amount of diesel fuel 

in the fuel tank, there is some moisture 

present. The water sedimenter is mounted 

between the fuel tank and fuel filter or under­

neath the fuel filter. When fuel passes through 

it, the watP.r, which has a higher specific 

gravity than the fuel, collects in the bottom 

of the )'Vater sedimenter. However, if the 

amount of water in the water sedimenter 

exceeds the capacity of the water 

sedimenter, the moisture in the fuel will flow 

, as is through the injection pump and Injection 

nozzles, causing accelerated wear or seizing 

of the pump and nozzles. , 

For this reason the water must be removed 

from the water sedimenter periodically , __________________________________________ _J 

loosen drain plug, 

DRAINING OF WATER SEDIMENTER 
(Water Sedimenter Integrated with Fuel 
Filter) 

1. PLACE CONTAINER UNDER FUEL FILTER 

2. DRAIN WATER FROM FUEL FILTER 

(a) Turn the drain plug counterclockwise about 

2 turns. 

lbl Operate the priming pump until fuel begins to 

run out. 

31 

3. RETIGHTEN DRAIN PLUG 

4. CHECK FOR FUEL LEAKAGE 

Start the engine and check for fuel leakage from 

the fuel filter drain plug. 
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AIR-CON SYSTEM 

SYSTEM COMPONENTS 
Dual Pressure Swi tch 

Liquid Tube 

Co11dansor 

f\/C Switch 

Discharge Hos.e 

Suction Hose 

Compressor 

......__ __ -----­
: :Roceiver 

Thermis.tor 
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Hi!#l Pressure 
Ourging Valve 

(Except 1 C E/ GJ 

A/C Amplifier 

Cooling Unit 

Citcuit Breaker 
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REFRIGERATION CYCLE 

(j) The compressor discharges high-temperature, 

pigh-pressure refrigerant that contains the 

heat absorbe~ from the evaporator plus the 

heat created by the com presser in the discharge 

stroke. 

~ This gaseous refrigerant flows into the con­

densor. In the condensor, the gaseous refri­

gerant condenses into liquid refrigerant. 

@ This liquid refrigerant flows into the receiver, 

which stores and filters the liquid refrigerant 

untll the evaporator requires the refrigerant. 

Heat-sensing tube 

J 
Low-press. 
low-temp. 
gas 

Compressor 

I 

Air 

-High-press. gas 
high-temp. 

Blower 

... o o• ll\'~' •. 1.\ !!"'-
• • • # ... 

- . I 
® The elq)llnsion valve changes the liquid refri- ' 

gerant changes into lOw-temperature. low­

pressure liquid/ gaseous mixture. 

@ This cold liquid/gas refrigerant f lows to the 

evaporator. 

Vaporizing the liquid in the evaporator. the 

heat from the warm air stream passing through 

the eliaporator core is transferred to the refri­

gerant. 

All the liquid changes into the gaseous refri- · 

gerant in the evaporator and only he·at-laden 

gaseoUl; refrigerant goes into the compressor.

1 
Then the process is repeated again. 

Liquid R-1 2 evaporates 

Low-press. 
low-temp. 
liquid 

t 

I 
~ 
' 

Expansion valve, 

I 
' I 
' 

Liquid refrigerant 

Air 

-High-press. 
high-te mp. liqued 

~ : High-pressure side 

~ : Low-pressure side 
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TROUBLESHOO"IIHG CHA~Tr 
(A) Blower motor doe& . not 

tCIUM . 

He~····~ 1. Blown ruse. I th& 

2. ~~-""'"~or Check the fan motor ground and oo_nnectors. 

3. F":,r.~ Check the lead wires from the ffiotor with a c'rcuit tester. ReplaC~~. 

4. !:::~~~resistor Ch&ek'r&sistor using a circuit tester. 

5. Fan motor sw~ch •the fan ; in sequence and check whether the 
malfuclion. tan operates. 

(8 motor operates normally, but air flow isTnSUti.v.~ .. 
Possible cau" Inspection Remedy 

1. Evaporator inlet Remove the 
obsltucllon. 

Chad< lhe inlet. obstruction and cl_e_an. 
2. Air leak. Check the cooling unij case joints. Repair or adjust. 

3. Defective thermo 
Check the switch using a circuit t&ster. 

Replace. 
switch, (frozen evap.). 

(C) Insufficient cooling although air flow and compressor operatton are normal 
Poulble cauoe Inspection Remedy 

1. lnsuffici&nt There will be liHie temperature difference between the low and Re.pair any leaks and 
refrigerant high·pressure sK:Jes. recharge the 

retrigerant to the 
oorrecllevel. 

2. Excessive 
refrige1'8111. 

Verify by gauge reading. 

at or 

clutch gap 

' · 

Utifize your 
rofrige<ant recovery 
equipment to capture 
excess refrigerant 
Charge to the correct 
refrigerant level. 

or reptace·the clutch. 

Replace. 

.. 

referring to the -wil'ing 
diagram. and roplace 
defective parts, 
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SUSPENSION SYSTEM 

FRONT AND . REAR SUSPENSIONS 

NECESSITY Ff.)R MAINTENANCE 

The front and rear suspensions consist of 

springs, shock absorbers, arms and rods, etc., 

which support the vehicle body on the axles. 

They act to absorb road shock, making the ride 

more comfortable. 

They respond ~o ~he variations in the road sur· 

face to keep the wheels in contact with the road. 

The front suspension in particular, together with 

1------------

Bounce vehicle body. 

Suspension arm bushings , 

the steering system has a great influence on 

steering stability. 

If the front and rear suspension systems are not 

operating properly, riding comfort, controllabil· 

ity and stability will suffer: 

Therefore, it is necessary to check the front and 

rear sus.pension systems periodically. 

INSPECTION OF FRONT AND REAR 
SUSPENSIONS 

CHECK DAMPING PERFORMANCE OF 
SHOCK ABSQRBERS 1 

(a I Bounce the front end of the vehicle and check I· 
that the bound and rebound action is quickly ! 
damped. 

(b) Do the same for the rear end of the vehicle. · 

GREASING OF SUSPENSION PARTS 

Since the procedure for greasing of suspension 

parts is the same as that for greasir:~g the steer­

ing linkage and king pin, refer to ~JLri"'J Sf*:_~~t 

Recommended grease: 
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Suspension parts ex. ball j~int 

Lithium base chassis grease, NLGI No.2 

Ball joint 

Molybdenum disulfide lithium base 

chassis grease, NLGI No.2 



BALL JOINTS AND DUST COVERS 
". 

NECESSITY FOR MAINTENANCE 
In Macpherson strut type and wishbone type 

suspensions! the steering knuckle and suspen­

sions arms are connected by ball'loints. These 

ball joints are lubricated with grease and covered 

with dust covers to prevent the grease from 

lea.king and keep water and mud from 

penetrating. 

Ball joint 

MACPHERSON STRUT TYPE SUSPENSION 
!COROLLA) 

• 

These parts allow the steering knuckle to move 

freely up and down as well as to rotate. 

If there Is a large amount of looseness in the ball 

joints, it could generate abnormal noise and . 

cause instability during driving. 

It is therefore necessary to check the ball joints 

and dust covers periodically. 

Ball joint 

Ball joint 

WISHBONE TYPE SUSPENSION 
(TOYOTA SUPRA! 

' i 

INSPECTION OF BALL JOINTS AND DUST 
COVERS 

36 

1. INSPECT BAU JOINTS FOR VERTICAL PLAY 
(Macpherson Strut Type Suspension, Coronal 

fa) J ack up the front of the vehicle and place a 

wooden block with a height of 180 - 200 

mm (7.09- 7.87 in.) under one f ront tire. I 
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STEERING SYSTEM 
STEERING WHEEL, STEERING LINKAGE AND STEERING GEAR BOX OIL 

NECESSITY FOR MAINTENANCE 

The steeri'ng system consists of the steering 
' wheel, steering main shaft, gear housing, 

linkag·e, and other components connected by 

flexible couplings, ball joints, etc. 

The steering wheel must turn smoothly and the 

front wheels must turn in accordance with the 

rotations· of the steering wheel. 

If the steering system· is used for a long period 

of time, the joints in the steering linkage, gears 

in the gear housing and bearings, etc. become 

worn; making it possible for steering and vehicle 

Check the ball joint for looseness. 
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handling to become unstable. ·, 

In addition, a specified level of oil is maintained 

inside the steering gear housing {in the manual 

recirculating ball type steering system) to lubri· 

cate the gears and bearings. 

If this oil is leaking from the gear housing, the 

steering operation becomes heavy and steering 

cannot be carried om smoothly. 

Therefore, it is necessary to check the st~.ering 

wheel, steering linkage and steering gear oil peri­

odically. 

INSPECTION OF STEERING WHEEL 

1 . . POSITION FRONT WHEELS STRAIGHT 
AHEAD 

2. CHECK STEERING WHEEL FREEPLAY 

With your fingers, lightly move tt!e steering wheel 

left and right until it meets resi'stance. 

Measure the movement on the outside c ircum­

ference of the steering wheel with a ruler. 

Maximum steering wheel freep!ay: 

30 mm (1.18 in.) 

INSPECTION OF STEERING LINKAGE 

1. CHECK STEERING LINKAGE FOR 
LOOSENESS 

Check the ball joints of the linkage for looseness 

by rocking them in the vertical and axial 

directions. 

IMPORTANT I------------------~ 

Linkage looseness can be . checked more 

accurately in the following manner: 

With the vehicle's weight placed on the front 

wheels. ask someone to turn 'the steering 

wheel left and right approximately 30° and 

observe the motion of the front wheels. 

The motion of the front wheels should coin · 

cide with that of the linkage with no delay. 



... 
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. I 

Check dust boot for damage. 

Chock gear housing 
for damage or 
grease leakage. · 

Check rack boots for 
damage. 

2 . CHECK EACH COMPONENT OF LlliiKAGE 
FOR DAMAGE 

(a) Visually check the rods and arms for damage 
r •. , • , 

or bending. 

(b) In p,rticular, carefully inspect the dust boots 

of the ball joints for cracks or damage both 
visually and by hand. 

3. CHECK GEAR HOUSING FOR GREASE 
LEAKAGE AND DAMAGE 
(Manual Rack and Pinion Type) 

To check the rack boots, turn the steering wh~ 
as far as possible to the right. or left, then care·. 

fully check them visually·or by himd: I 
I 

'. 
INSPECTION OF STEERING GEAR, BOX OIL 
(Recirculating Ball Type) 

CHECK STEERING GEAR HOUSING FOR OIL 
LEAKAGE 

Chock visually and by hand for leakage of oil from 

the follow ing points in particular. 

<D Sector shal t oil seal 

(i) Worm shaft oil seal 

(3) Sector shaft end cover 1 . ' 

® Worm bearing adjusting screw or end cover 



. . 
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FRONT WHEEL AliGNMENT (SIDE SLIP) 

NECESSITY FOR MAINTENANCE 

Front wheel alignment is the installation angle 

and position of the front w heels with respect 

10 !he body and relaled pans and is determined .. 

by 5 factors; camber. caster. steering axis (king­

pin) inclination, toe anglo and turning radius. 

Front wheel alignment has a great influence on 

the vehicle's controllability and on the durability 

of !he parts related to front wheel alignmunt. 

If the front wheel alignment is not correct, it is 

Check the tire inflation prcsst.ue. :.._ __ _ 
/ 

:: 
' ' 

-~ 
. , 

-' ·~ · , . 
' ·. 
I I • I 

'· 
i . l· 

• /. \ . t . /· ' (. \ . . 
I I ·' I 

I I 
-

Conduc:t D shock absorh~r bounce 
t est by ror:king the buruper. 

L---- - ----

possible that the vehicle could v ibrate or that 

the t ires could wear abnormally, etc. 

It is therefore necessary to check the front 

wheel alignment periodically. However, if there 

is no abnormal tire wear or steering ·wheel 

vibration during driving, or if there is no vehicle 

vibration, etc., the front wheel side slip should 

be checked as an index of front wheel 

alignment. 

INSPECTION OF SIDE SLIP 

1 . MAKE FOLLOWING CHECKS AND CORRECT 
ANY PROBLEMS 

(al Check the tires for wear, size and proper 

inflat ion. 

(b) Check the wheel bearings for looseness. 

(c) Check the wheel runout. 

lateral runout: less than 1 .0 mm (0.039 in.) , 

(d) Check the suspension for looseness. 

(c) Check the stooring linkage for looseness. 

(f) Check that the absorbers function properly by 

using the standard bounce test . 

(y) Check tha t the chassis ground clearnace (of 

suspension springs and suspension parts) is 

not abnormal. 
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2. MEASURE SIDE SLIP OF FRONT WHEELS 

Drive th.e vehicle onto the side sl ip tester slowly 

and straight forward . 

Read the side slip indication as the wheels cross 

over the tester. 

Side slip limit: 

Less than 3.0 mm/m (0. 118 in./;3.3 ft) 

If the side slip exceeds the limit, the toe-In or 

other front wheel alignment may not be Correct. 

Do not stop while the front wheels are on the 

tester . 

If using a portable side slip tester, place a woo­

den block having the sam e height as the tester 

under the rear wheels in order to keep the vehi· 

cle leveL '! 

3. IF VEHICLE HAS INOEPENDENT REAR .

1 
SUSPENSION. MEASURE SIDE SLIP OF REAR 
WHEELS . 

GREASING OF STEERING LINKAGE, KING PIN AND STEERING 
KNUCKLE 

NECESSITY FOR MAINTENANCE 

The steering linkage ball joints and king pin, etc. 

are lubricated w ith grease. Even if the f ront 

wheels move up and down during driving. these 

parts allow the steering wheel's movements t o 

be transmitted smoothly to the front' wheels. 

However, the properties of this lubricating 

' 

grease deteriorate over time with use. making 

turning of the steering wheel heavy and acceler· 

ating the wear of sliding parts. 

Therefore, it is necessary to grease the steer-

ing linkage, king pin and steerjng knuckle peri· 

od ically. 
--------------------------------~------~~ 

,. 
Grease fitting . .._ . 

. :::::::r::4~ ~ ---~ 
Steering center arrn 
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GREASING OF STEERING LINKAGE AND 
KING PIN 

1. WIPE OFF ANY MUD AND DUST ON GREASE 
FITTINGS 

If the screw plug is fitted, replace it with a stan­

daro grease fitting . 



. ' 

Types of grease fitting 

Screw plug 

Steering knuckle 

• 

IMPORTANT 1----- - - -----

• There ani. various stiape'& arid Blzea of grease 

fitting, so select the appropriate fitting end 

Install it. 

• Be sure to save the screw plug for reinstal · 

lation. 

. ! 

2. PUMP GREASE INTO EACH FITTING 

With a grease gun, pump grease into·each fitting . 

Continue pumping until fresh grease appears from 

the grease outlet. 

Recommended grease: 

Lithium base chassis grease, NLGI No.2 

3. WIPE OFF OOZING GREASE I 
\ 

Wipe off any grease oozing out around the joini~ 
If the grease fitting has been installed temporari 

ily. replace it with the original screw plug. 'i• 
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GREASING OF STEERING KNUCKLE 
!Rigid Axle 4WD) 

1. REMOVE STEERING KNUCKLE SCREW 
PLUG 

Wipe off any mud and dust around the steering 

knuckle screw plug; then rem~lle the screw plug. \ 

2. PUMP GREASE INTO STEERING KNUCKLE I 

Recommended grease: I 
Molybdenum disulfide lithium base chassis · 

grease. NLGI No.2 

3. REINSTALL SCREW ·PLUG. 

I 
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WHEEL BEARING GREASE 

NECESSITY FOR MAINTENANCE 

A vehicle's wheels are mounted on the axles via 

wheel bearings. which turn as they hold the 

vehicle. Wheel bearings are lubricated with 

grease. which helps the wheels to turn smooth­

ly. (The bearings on the semi-floating (3/4) type 

r'ear axle shaft used on some commercial 

vehicles are lubricated with differential oil.) 

HoW' ever. as the vehicle is used, this grease 

gradually deteriorates. This could cause the 

Oil seal 

. , .. ,-~=--=~·· 
··~...:.· .. 

' .. ~ . . ·~ .. ~.- ~·· .. •. ' 

wheel bearings to generate abnormal noises as 

well as preventing the wheels from rotating 
smoothly. 

Therefore. it is necessary to replace the wheel 

bearing grease periodically. 

If angular ball bearings are used for wheel bear­

ings, replacement of grease is unnecessary. 

Grease replacement is required only in cases 

where tapered roller bearings are used. 

---Brake cylinder ... 

- -- Torque plate 

Thrust washer 

1~·I';&; 
0

"'" "··"· i T Nut 

Hub and elise Cotter pin 

FRONT AXLE HUB IHILUX 2WOI 
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PROPELLER SHAFT 1· 
Tho propeller shaft is a lightweight hollow 

carbon steel tube which is strong against enough 

to resist twisting and bending. Universal joint 

yokes are welded to both ends .?f this tube. 

Intermediate shaft 

. ·. ·:··~-~ .. ~~-. ~ 
·· ···-·..-.. ~ 

~·· . · . .. "'-'' 
___.::.;:;. .. - . . . '. 

The propeller shaft Is normally a single ·plea:, tube ··' 
having two joints at both ends that form univer­

sal joints. 

A two-piece, three-joint type propeller shalt Ia 

sometimes used incorporating a center bearing 

which is designed to reduce vibration and noise. 

Rubber vibrallon insulators 
Universal joint Universal joint Universaf joint 

Balance woight 
Sleeve yoke 

NECESSITY FOR. MAINTENANCE 

The joints in the propeller shaft and t he sleeve 

yoke spline are lubricated with grease. They act 

to transmit t hil driving force f rom the t ransmls· 

sion to the differential smoothly. 

However, this grease deteriorates over time as 

the vehi.cle is used, and this could c ause the 

propeller shaft join ts and sleeve yoke spline to 

I 
Propeller shaft Flange yoke 

be inadequately lubricated. 
i 
I 

If this happens. the propeller shaft joints and J 
sleeve yoke spline become worn and it is pos· 

slble that they could cause abnormal noise or 

vibration. 

Therefore. it is necessary to grease the propeller 

shaft periodically. 
--------·-------------

A: Spider joint 
B: Sleeve yoke 

Double card~n joint 

. ' 
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GREA SING OF PROPEllER. SHAFT 

Since the procedure for greasing of the propeller 

shaft is the same as that for greasing the steer· 

ing linkage, Relu to ftpre ohown. 

Recommended grease: 

Spider joint and slide y4;1ke 

Lithium base chassis grease, ·NLGI No.2 

Double cardan joint 

M olybdenum disulfide lithium base 

chassis grease. NLGI No.2 

,.. .·· 
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ST ARTINO SYSTEM -- --- ---; 

WHAT COMPRISES THE STARTING SYSTEM 

THE [lA I rERY s oor•s onergy ­
e;hemicafl·i and supplies clectr•cat 
ener-:~'v· to ;he stanllf moiOt when the 
~rt~pnC IS Sl(lfl (!d 

(
AI;Cual winng 01 the vehicle difler$J 
hom tt•c illu:aratiOfl 

THE IGNITION SWI TCII controls the 
l!ICCI(iC power sm>t>lv to the Slatter 
motor. 
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• 

TH( f>OLrNOID SWllC~I COil!rolle<l 
hy the tgnttio,.. sw;tcll torcos !h~ 

!.IMtor p•n•on gear to engagu with 
the llyv1heel 1ing gear and a!:ows 
heavy Cuuool 10 fl()w IO the Stnllcr 
mocot from the battery. 

·.·;;.;, 

I 
I 1 
I 
' I 
' 

i· 
I 
I 
:• 
' i• 

j ~ ,. 

II 
i 

I THE STARTER MOTOR opetale5 to 

I 
~_j __ 

COfWEtl l u leclrittll f:W•t:Hi)V 1010 tum · 
ing f()r(~ft, it 11 111'\S l hf! flywl lctfl lin9 
geM by the starter m<Hru pir1ion 
ge<H 



)t<lrtJ ng ~ystem 1 neory 

Plunger cnroiACt ­
dis!> 

Brush end --•/11~ 

plate 

Field --·-,f'>;!~i~l[; 
brush 

Brush 
spring 

Ground 
Field 

Drive 
pinion 

FIGURE 1 S-21 A solenoid-operated starter motor has the solenoid mounted directly to the motor. 

-------+--o I 

= Battery 1 

_l 
·------
Ballast 
.resistor 

A 

To ignition ~ ................................. ; 
coil 

A 

M 

Starter motor circuit - - - - - - - - - - -

Starter controlcircuit -·-·-·-·-
Ignition coil bypass circuit ........................... .. 

Solenoid 

Hold-in 
winding 

Starter motor 

FIGURE 1 S- 22 S<hematic of a solenoid-operated starter motor circuit. 

.. •.:, 
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IGNITION . SYSTEM 

Primary 
circuit 

SPARK PLUGS 

Ignition 
c:nll Vacuum 

advancer 
GovrrnOf 
advanctr 

IGNITIOo~ SYSTEM CON~11U!tTIOI' 

_____ _:::-=~~·=·:· ::::::::::::::::::=========================----: --·-
NECESSITY FOR MAINTEN~NCE 

The spark plug generates an electric spark to 

ignite the air/fuel mixture, which is exposed to 

high temperatures or over 2,000°C and high 

pressures or over 40 kg/cm 2 in the cylinder. 

With use, the spink plug electrodes experience 

a gradual erosion and widening of the gap be­

tween them, making spark generation difficult. 

At the same time, combustion deposits on the 

insulator tip and the electrodes tend to short the 

current rather than allowing the spark to jump. 

For erficient ignition of the air/fuel mixture, the 

spark plugs must therefore be periodically 

cleaned and replaced. 

, 
gap gauge 

c;::;:LJ . 
nnT Plug nap 

Cofn 1g<1 1 ions 

Ceramic insulator 

•• · Casinn 

seal 

~----ICOIDDI~r core 

!+--- Nose ir\Sulator 

rc:r:;;r==-=----- Center electrode 

Ground electrode 

CONSTRUCTION OF SPARI< PLUG 

'\ 
i 

I 
I 
I 
l i 
p 
' r . 

I i 
I I 
I; 

J 
i 
I 

) 

Plu~1 1181) gauge 

Plug nap - J 
"/ .--·-,. 

47 Do not touch the insulator or center electrode. 
--.· 

I 
I' 

i 



NORMAL 

• 

CARBON FOULING 

OIL FOUU~G ... 

OVERHEATING 
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INSPECTION OF SPARK PLUGS 

1. REMOVE SPARK PLUGS 
(See page 2-461 

2. INSPECT CONDITION OF SPARK PlUGS 

Visually check that the electrodes and insulator 

nose are in a normal condition. 

• Normal 

If leaded gasoline is used, the insulator nose will 

look tan or gray . If unleaded gasoline is used. the 

plug may appear white or grayish, but this is 

normal. 

• CArbon fouliny 

The insulator and electrodes will he covered with 

dry, fluffy carbon deposits . 

REFERENCE ---

Cobon fouling m ay occur when the air-fuel 

mixture is too rich or the ignition timing is 

re tarded. 

• Oil fouling ' . 

Wet oil deposits on the insulator and electrodes. 

Shiny black appearance from fuel or lubricating 

oil. 

nEFERENCE loil fouli~g· may be caused by wearing of the I l valve stem oil seal or the cylinder. j 

• Overheating 

The insulator portion will appear bleached, and 

the electrodes w ill be burned and look white or 

purplish. This will lead to fast electrode 'wear. 

REFERENCE -

Over heating may be cau~e-d by an air-fuji 

mixture wh1ch is too lean or retarded ignition ! 
t iming. ~ 

----- : 
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CHARGING SYSTEM : 

WHAT UNITS COMPRIS£ THE CHARGING SYST~M I 

THE AI. TCRNATOR operates to pro­
duce oi OCif iCa l energy 1rom 
mcchanicol onergy and to :.ur;::ply 
power to tho o!ectt~cal demand!> of 
the voh,clc. 

. ·, 
TilE IGNITION SWITCI1 controls the 
supply of power to tho allem ator to 
develop n1agnetie force when the 
cng•nc i5 f\1nn 1ng. 

- - TilE A3ERNA10H RECULA-0° 
ccntrots a.Hemator out pat voltage at 
sloghtly h1gher t~an batte<v •~It all~ 

----THE BAT t ERY chem1.cally st<>H~S 
clt?c1:ical ef1ergv t>roduced by 11~~ • 
alternotor. ~. 

II 
I II 
I 
I 
I 
I 

' ' 
'. 

(
Ac tual w iting o! tho vch1cle dlffersj) f. I 
ftcm the ill ustratiort ; ____ ;-.~ 
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~t.,TERNATOiit 

COMPON.JtN•TS 

(Conventionaalfypa.) 

Fan (50 A 55 A types) 
Spacor riny 
(50 A. 55 A types) llcar uc:uill~J 

Drive end frame Rotor 

Spacer collar Front beorinu 

Pulley 
Sprino 

lJ 
-.. ... y Fan (40 A , 45 A types) 

Lead wiro clip 

Rectifier holiiPr -o: : . . . ~: 
(w/ JC regulator) ·• : ; . 

• 
IC regulator 

- .. ---· - --------- -----
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VALVE CLEARANCE 
"- - --------------- --- - · 

NECESSITY FOR MAINTENANCE 
For efficient engine operation, the valves should 

make air-tight contact with t heir valve seats 

when they close. To ensure this;- a gap called 

'valve clearance' is provided between each 

closed valve and earn. (Depending on t he engine 

type, this gap is between the closed valve and 

t!'le rocker arm or between the rocker arm and 

the cam when the valve is closed.) This gap al­

lows the valve to return to the valve seat 

w ithout fail during engine operaiton, even if 

there is heat expansion of the components. Dur­

ing use, the valves and cams gradually become 

worn. causino changes in the valve clearance. 

This. in turn. causes a deterioration in the per­

formance of the engine and an increase in tap­

pet noise. It is therefore necessary to check and 

adjust the valve clearance periodically. 

-----------·-------- ---__ .. ___ __, 

® ----··· 
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III. Working Parts 

l. Camshaft Timing 01:u - in a 4 stroke engine must tum at half engine speed so has twice 
~s many tec1h as crunkshaff liming gear . 

2. Rocker Arm Shaft . part where the rockers pivot. 
3. Pusb Rod · a long steel rod which moves the rocker . 
4. Valve Liller . a cylinder type that trmsfers the movement from c:un to push rod. 
5. Lock Nut - purpose of which is for adjusting the valve clearance . 
6. Rocker Arm • part tbat moves for opening the V11lves . 
7. Valve Cleanmce · sec definition . 
8. Spring - used for closing the valve 
9. Intake Valve. valve tbat aDows air -fuel mixture to enter the cylinder. 
10. Exhaust Valve- valve Ulat aDows burnt gases to escape from cylinder to muffier. 
11. Cam - a rotating lobe or eccenllic . 
12. Camshaft- a shaft which has a series of cams for openlint valve mechanism. 

1 13. Crankshaft 01:ar · used to drive the camshaft gear and linked by belt or c~. 
14. Ve!.lyaz. ~ltc>.t- ..... ~,.,_ yA\'1/o. rc.St 4 ..J. rroviJc. o. Se.J "-:\"i"s~ 14•. 

IV. Valve Clearance Adjustment Procedures 

1. Start the eogjne and let it warm - up. 
2. Remove cylinder head cover . 
3: Torque the bolts of cylinder according to specifications. And in sequence. See figure. 
·4. Turn the crunkshafi IIDd set piston no.1 to top dead center compression stroke (TDC). 

with the timing mark in line with each other. Sec ftgure . 
~. Check the valve clearmce with the specified thickness ~uge, adjust if necessary. 

1. When Ute number 1 cylinder is at top dead center position of the compression 
stroke, the valve clearance can be check . 

2. Insert a thickness ~ wit!J a specified lhickocss between the valve stem md 
the rocker arm and inspect the clearaoce . 

3. The valvr clca.mce is Okc;y if the thickness gauge can be pushed in while en­
countering slight resistance . If the cleanmce is citber too large or too small, loosen the lock 
nut and adjust the screw . 

4. Rotate the cnnksbaft pulley 360 degrees clockwise once apn so the "V"' 
groove on the puficy aligns with the z.ero timing mark (bringing the DUlllbcr 4 cylinder to 
the top dead center position of the compression sb'okc ). TI1e valve cleanmccs of there­
maining cylinders should be checked . 

( On engines with firing order 1 - 3 - 4 -2 , adjust valves 1 , 2 • 3 , a.nd S . After 
rotating 360 degrees adjust valves 4 , 6 • 7 , and 8 ) . 

PISTONS l 2 3 4 

I§ @) § @)I 
CYLINDERS/ 

VALVES 

E I I E E I I E VALVES TO 
1 2 J 4 5 6 7 8 ADJUST 

52 

, 



ROAD TEST 

. NECESSITY FOR MAINTENANCE 

A vehicle is meant for travel on the road. If there 

is trouble in any of the basic functional systems 

of tho vehicle. it may not be possible to discover 

what the t rouble is by checking the vehicle while 
' . it is stopped . . 

Vehicle should coast smoothly . 

. . 

Vehicle should stop in t he straight line direction. 
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Therefore. it is n~cessary to conduct road tests 

periodic'ally. Road tests are also necessary in 

order to confirm the results of maintenance 

operations which have been performed. 

BRAKE SYSTEM 

1. CHECK BRAKE PULL 

While driving straight ahead at low sp_!)ed, check 

that the vehicle coasts smoothly when the 

transmission is shilled into neutral. 

2. CHECK BRAKE EFFORT 

(a) While driving straight in a safe, flat, paved..! 

area, check that the vehicle decelerates in 

response to the pedal force applied an<;! stops 

in the straight line direct ion when the brake 

pedal is depressed . 

(b) Check that the brakes do not squeak. that the 

steering wheel does not jerk to one ·side or 

the other, or that the vehicle does not veer 

sidew ays. 

3. CHECK BRAKE PEDAL FEELING 1 

(~I Check that the brake pedal has suff icient I. 
reserve distance during braking. 

(b) Check that the brake pedal does not havo a 

spongy feel or pulsate during braking. 

IMPORTANT! ------------------~ 

• During braking, be careful of conditions 

behind the vehicle . 

• If there lire any passengers In the vehicle, 
• 

give them notice before applying the brakes. 



, • 4- • 

..--··· 

.,;;;;~;;;.:~:~;:-~ -_ r ., 

Vehicle should coast smoothly. 

Stop the vehicle and aprly the parki"Q brake. 

No ahnormal noise or pulsation 
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PARKING BRAKE SYSTEM -·. 

1. CHECK PARKING BRAKE PULL 

With the parking brake lever in the release con­

dition, and while driving straight at low speed, 

check that the vehicle coasts smoothly when the 

transmission is shifted to neutral. 

·' . 

2. CHECK PARKING BRAKE EFFORT 

(a) Check that the lever has the proper travel. . 

(b) On a safe incline, check that the vehicle is ·! 
held securely with only the parking brake ! 
applied. 

CLUTCH SYSTEM 

1. CHECK CLUTCH PEDAL FEELING 

(a) With the engine stopped, check that there is 

no abnormal noise or catching when the 

clutch pedal is operated. 

' (b) . With the engine idling, check that there is no 

1

. 

abnormal noise or vibration (pulsation) when 

the clutch pedal is operated. . 1 

2. CHECK RELEASING OF CLUTCH 

(a) During shifting of gears while driving, check 
I 

that there is no grinding' of gears. ' : 

(b) Put chocks under the wheels and apply the 

parking brake fully. 
• ! 

(c ) With the engine idling, depress the.clutch pe· i 

dal fully and check that there is no grinding i 
of gears when the transmission is shifted into ! 
re verse. 

...... 
·.i'! 
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2 4 ® 

1 3 ® 

hH 
2 4 R 

,,, 
•'' . ··~.~ ... . ' . ' ..... 

• 
·~ ......... _ .• )0. _,_ _ _ 

Straight line position 

(d) After the check in (c), ond in the sa1:0e state, 

release the clutch pedal gradually and checll 

that there is adequate stroke until just.before J 

the clutch engages (at this time. the engine's i 
condiotion will change). 

3. CHECK FOR CLUTCH SLIPPAGE 

(a) Check that the vehicle starts moving smooth· 

ly w ithout abnormal vibration of the body 

when starting out in 1st gear. 

(b) Put chocks under the wheels and apply the 

parking brake fully. 

(c) Shift to the top gear (4.th or 5th gear), then 

while gradually increasing the engine's speed, 

gradually release the clutch pedal. CheeR that 

the engine stops when the c lutch engages. 

[

IMPORTANT I 

The engil)e's speed should not be too t1igh . 

Thi~ chock should not be repeuted again and 

agam. 
- - - ---- - -
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STEERING SYSTEM 

1. CHECK STEERING WHEEL FREEPLA Y 

2. CHECK STRAIGHT LINE POSITION OF 
STEERING WHEEL 

While driving straight on a level paved road. check 

that the steering wheel is in the straight ahead 

position. 



Vehicle should travel in a straight line. 

Vehicle should turn smoothly. 

No shimmy, shakH or Hutter 

. _ --~ 

3. CHECK STRAIGHT LINE CHARACTERISTICS 

While driving straight on a flat paved road and 

check that the vehicle travels in a straight line 

without frequent corrections to the steering 

wheel. 

• 

4 . CHECK CONTROLLABILITY 

(a) Check that the vehicle turns smoothly when 

the steering wheel is turned to the right and 

the left during driving, end that the steering 

wheel returns to virtually the straight line po· 

sltion naturally when the steering force is 

lightened. 

56 

(bl Check that there is no abnormal noise or 

catching during the above check. 

5. CHECK FOR SHIMMY, SHAKE AND FLUTTER 

Check that there is no shimmy, shake, flutter, etc. 

in the steering wheel or in the body during driving . 



Transmission should shift up or shift down 
automatically. 

No shock, jerk or slipping. 
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\ --· · .. ----- ·· 
AUTOMATIC TRANSIIi'IISSION 

1 . CHECK UP-SHIFT AND DOWN-SHIFT 
OPERATIONS . 

Check that the transmission shifts up. or shifts 

down automatically while driving in the · .. 2 .. and 

"0" ranges . 

2. CHECK FOR SHOCK, JERKING AND 
SUPPING 

Check that thoro is any shock, jerking and slip· 

ping when starting out, during driving and while 

shifting gears. 

. ' 
VIBRATION AND ABNORMAL NOISE 

Check for vibration and abnormal noise from the 

engine. drive train, suspension system, steering 

system, brake system and body while the vehicle 

is in motion. 
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QQN ~c;o lECHNICAI;..fi'JIIDMef- . : . , 
AUTOMOl'I\IE TECHNOLOGY. ~f#/Aiffl@r. 

MAKATICITY 

CAR PREVEHfiVE MAIHTEHAHCE CHiCKioi$T. 

CUSTOM~R'S I DRIVER'S ~: ~=~·~~----­
VEfiiCI.E TYPE /lv10DEL : 

I f (;{·I!O.Qo: iiOifiS ICI Check ; OK ~ good cond~kin; TRV\L { TiQhton; R&"I<K.G; ltlSp&tl &.c.orrecA; A6d/ adjust: L~~~ic:tte) 

FINDINGS FIHDJN.~S 
OK TRIAL OK T.R IAL 

I BAlTER'/ e G .AS I FUEL SYSTEM 
01 : 2: 3 :4 : 5 : 0 D D CJ fu~f 61er, tank, ines D q 
0 Vlsuallnsptclion 0 0 D Fuel/ feed pump 0 D 

D Carburetor I Injection pump D CJ 
2 LIGtrrs 

r.:J Horns t:::J CJ 9 AIR· CON SYSTEM 
C:J Park & Plate ighls CJ 0 CJ Compressor D D 
[:.J Head ighls CJ Condenser D CJ 

C:J Loltlb~am D CJ D Hoses 0 CJ 
[::J lligh beam 0 D D Receiver I Dryer CJ CJ 

r::J Si~l ighls 
Fronl 0 L 0 R CJ 0 t 0 SUSPENSlON SYSTEM 
Rear CJL O R CJ CJ CJ Shock Absorber D CJ 

r-::1 Taa tghls CJ c :J CJ Springs CJ C J 
0 Slop lghls CJ C1 0 Joints CJ D 
0 Reverse lghls 0 t:::l 

H STEERlNO SYSTEM 
3 OiUFl UD CJ Propeler Shafts &Joints CJ CJ 

0 Er:yir.e D [:=) D: Drive Shafts.& J.oints D CJ 
D Brake L...J CJ CJ Wheel Ai9nment D CJ 
D t'.trt~ .Transmission 0 CJ 
D Ckllch 0 CJ 12 EHG!NECO~N1SI.E\£C~ 
D Steering pump D D D VaM! Clearance D CJ 

Cl Exhaust Manifold CJ CJ 
4 WATER ,vW'i:RS&WASHi!RS CJ Engine Timing CJ D 

C J Waler I Coolanl D 0 CJ Slarling Sy.tem CJ D 
0 Washer D CJ Cl I9Jlllion System 0 CJ 
C.! Wiper CJ CJ p Charging Syslem CJ D 
[:.J Windshield & M<rors CJ CJ CJ EFI System 0 CJ ' 

5 BELTS, IW.Al<F.S. Bot. TS & BODY !3 Soroty & Syst•ms Tosl 
C] Wator pump bel D CJ CJ SafelyBeks CJ D. 
0 Alle,nato~ beft 0 0 0 Head Restraint D D 
D Compressor bel Cl CJ D AU Bag 0 D 
D Brakes·( r & R) 9 CJ CJ Roa.dTost 0 D 
CJ Bols CJ . CJ Road Test Remark<: 
0 Body C:l CJ 

6 AIR : TIRE PRESSURE CJ CJ Others~ Needed 1 Remarts.: 
0 Alr flier 0 CJ 
0 Alr (lire pressure ) CJ CJ 
D Tire condhlon D CJ 

7 YOU [.AS DRIVER) 
D Vision CJ CJ 
D Emotion D D 
C::J Touch CJ D 
C l Hearing D 0 
CJ Smel CJ 0 

Prepared By: 
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DON BOSCO n:CHNICAL INSl'ITUTE 
P.O. BOX Commercial Center 
City of Mak~tti 1200 
Tel Nos.: 892 - 0101 to I 0 

DESCIUPTION 
Tr.is c.odr£·~ >s d~signed i or H>gh School Graduates, College Students, Car 

Lr.thu~ia~t~ and o;tlerB wtK> ;;re ini<>HlStO:l<l in acqwring knowledge and skills in Automot1ve 
·l.;.clonology Tne ai'PrC<JCh is one-on-one II'.Struction and only 5 to 10 particular per course. 

SCHEDULE 
Mond<.oy to Fri(lay 1'..00 pm to 8:00 prn 

DURATION 
3 w~81u; {45 hours) 

Pi<Of:,·RAM COST • 
Php 5 000.00 i mod .. de + 200.00 registraijon ree 

COURSES OFFERED 
Module 1 

;·foodule 2 

Module 3 

iviodule4 

Mooufc 5 

Module 6 

Module 7 

: BJ\SIC ENGINE SERVICING 
This course deals with engine construction and operation of gasoline 
"ngine. ~une-~;p procedures. preventive maintenance and trouble 
Sil OOtlf,g 

:ADVANCED ENGINE SERVICING 
TillS courst: deals W>lh eng1ne overhaul1ng, prevent1ve maintenance. 
troubleshoo<ing and servicing. Pre~·equisite is Module 1 

: DIESEL ENGINE SERVICING 
flus course dea!s with the construchon and operation of 
riiaS(d en~J •ne. tune·up procedures, preventove 
rnaintena11ce, trouble shoohng and calibration. 
: AUTOMOTIVE ELECTRICAL SERVICING 

This course deals wl lh tile construction and operation. preventive 
1 nllintenance, tfouble sheeting and serv1cing of electrical system cf a 
passenger and comm&rcial vehicles. 

: POWER TRAIN AND CHASSIS SERVICING 
Th1s course cleats with the construction and operation, troubleshooting. 
serv;cmg and prevent1ve maintenance of the power train and Chassis 
syst:~m 

: CAR AIR-CON SERVICING 
This cqurse deals with the construction aM operation, troubleshooting, 
servici;og ar:>d prevenli•le maintenance oi 
car aircond:tioning unils. 

: ELECTRONIC FUEL INJECTION 
Th!S course deals witr the construction and operation, troubleshooting. 
servicing and preventi·:e maintenance or 
electronic fu,~ l injection engines. 

Hjl~ I"·JlORE INFORMATION PLEASE SEE OR CALL 
llllr. Bernie Dulva 
Shop Head 
Automotive Technology 
Teiaphone no.- 892-01-0"1 to 09 local 309 
·rel!Fax no. 
Collptlone no. 

:ZOOJ 
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