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[* Expert system shell with automobile troubleshooting +/
code = 4000
DOMAINS
INSP = INNO*
COND = BNO*
RECO = RENC¥
HIST = RNO*
RNO, BNO, FNO, RENO, INNO = INTEGER
CATE = STRING
data_file = string
file = save file
slist = string*
flist = string*
flistl = string*
plist = string*
nlist = integer*

DATABASE  -rulebase
symptom(RNO,CATE,CATE,CATE,RECO,COND, INSP,data file)
inspec(INNO,STRING)
cause(BNO,STRING)
rec(RENO,STRING)
data_file(data-file)



DATABASE '-dynabase
accum(STRING)
accuik INTEGER)
accUm3(INTEGER)
accums(STRING)
accUmB<STRING)
accuia&< INTEGER)
accum|K INTEGER)
accumlG<INTEGER)
accuml7(INTEGER)
accum29(STRING)
accum30(STRINQ)
accum34(STRING)

DATABASE -dynabasel
accum7<STRING)
accuml2(INTEGER)
accum3L(INTEGER)
accum32(INTEGER)

DATABASE -dynabase2
accumI<STRING)
accum|O(STRING)

DATABASE  -dynabase3
accuml3(STRING)
accuml4(STRING)
accuml5(STRING)
aocum33(STRING)



include "tdoces.pro”
include “tpreds.pro”
include "longmenu.pro™
include "sioenu2.proM
include "lineceenu.pro”

PREDICATES

It Commands#/
title-go
update
updatel
update?
edit_kb
list
print
screen
changedir
[listd [1ST,string)
load-know
save_know
pick_dba(data file)
use file(data file)
erase
erasel
erase2
erasesd
proces(integer)
procesK integer)



choice* integer)
choicel(string)
choice2(integer)
endd(integer)

run

start

xinspec

sanswer

canswer

unable

otherp

otherc

othercl

noques

endcon

vna

wnal

ans

anc

ckey

lkey(char)

lkey1(char)
reverse(COND,COND)
reverse 1(CONI), COND, COND)
reverse2(INSP,INSP)
reverse3(INSP,INSP,INSP)
reverse4(RECO,RECO)
reverse5(RECO,RECO,RECO)
unique(STRINGLIST STRINGLIST)



un(STRINGLIST STRINGLIST STRINGLIST)
dele(string,STRINGLIST,STRINGLIST)

Iy Inferences mechanisms*/
title_gol
title_go2
process(integer,integer)
processl(char)
process2(char)
process3(char)
process4(char)
processb(char)
processG(char)
process7(char)
processB(char)
process9(char)
processlO(char)
processll(char)
response(char)
last(flist,symbol)
lastK nlist, integer)
show_sym(nlist)
show_con(COND)
show_conl(COND)
show_rec(RECO)
show_recl(RECO)
show_why(INSP)
shov_vhyl(COND)
show _file(data_file)



show filel(data_file)
show_inspec(nlist)

show _inspl(INSP)
show_print(STRINGLIST)
show_printi(STRINGLIST)
show_ans(integer)
check_sym(CATE plist)
check-insp(INSP)

check _inspl(INSP)
check(STRING,STRINGLIST)
com(integer,integer,integer)
comp(STRING,STRING)
comp3(CATE,STRING)
uniquel(nlist,nlist)
unique2(plist,plist)
uni(nlist,nlist,nlist)
un2(plist,plist,plist)
rev(nlist,nlist)
rev1(STRINGLIST, STRINGLIST)
check_pos4(string,STRINGLIST,integer)
new_list. (nlist, nlist, nlist)
new _listl(plist,plist,piist)
delel(integer,nlist,nlist)
dele2(string,piist,piist)
number(nlist,integer,integer)
numberKplist, integer, integer)
number2(INSP,integer,integer)
numbers(COND,integer,integer)
buildlist(string,STRINGLIST)



/¢Explanations*/

sub.cat(CATE,CATE,CATE)
shov_inst(INSP,string)
show_cont(COND string)
show_recd(RECO string)

shov_.rule (RNO,string)
show_inspt(INNO string)
shov_cond(BNO,string)
show_reco(RENO,string)
quest(CATE,integer,integer, CATE)

IV Update the knowledge  topict(string) +/
getrnr(RNO,RNO)
getbnr(BNO,BNO)
getenr (RENO, RENO)
getdnr(INNO,INNO)
readcon(COND)
readrec(RECO)
readinsp(INSP)
help
getcond(BNO,STRING)
getrec(RENO,STRING)
getinspec(INNO,STRING)
save_y(char,string,data_file)
append(STRINOLIST, STRINGLIST, STRINGLIST)
spec
change(STRING, STRING)
countstrs(STRING,STRING,STRING,STRING)
liaitlen(STRING,STRING)
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[* #anssnssnaan LS Operating Program #t########H i |
GOAL
makewindov<4,11,28,"",22,0,3,80,1,-1,"\20411851200118B1205\186"),
makevindov(5,15,94,"CREATE OR UPDATE KNOWMLEDGE BASE",0,0,24,80),
makevindov(7,31,28," AUTOMOBILE TROUBLESHOOTING",0,0,25,80,1,-1,
"\201\187\200\1B8\205\186"),
start.

clauses
start:-
makewindov<13,120,28, "AUTOMOTIVE EXPERT SYSTEM ",0,0,25,80,1,-1,
"\201118712001188\2051186™),

write("\n\n\t\t\t AUTOMOBILE TROUBLESHOOTING "),nl,nl,
write("\t\t\t VERSION  1.0"),nl.nl,

write("\t\t\t BY"),nl,nl

write("\t\t\t MR PRAYOOTH DUANGKLAI"),nl,nl,
write("\t\tvt ID.NO.C215556 *),nl,nl,

write("\t\t GRADUATE STUDENT OF MECHANICAL ENGINEERING™),nl,nl,
write("\t\t\t  CHULALONGKORN UNIVERSITY"),nl,nl,

write("\t\t ~ ADVISER  PROF.DR. VARIDDHI UNGBHAKORN"),nl,nl,
write("\t\t\t MARCH,14,1994") ,nl,nl,

write("\t\t\t Please Press ENTER"),nl,

field attr(20,43,5,206),

readin( ),

clearwindow,

run



run - retractall(_,dynabase3),disk(DISKI),
assert(accum33(DISKI),dynabases).repeat,
shiftwindow(7),clearwindow,shiftwindow(4) .clearwindow,

writo<"  Select option with Arrow Key or pross letter
to 'j’ for that Menu"),

menu(4,21,15,95,L"™A.
"B.

",

Select Knowledge Base",

Start Consultation™,

Inspect Knowledge Base",

Create Or Update Knowledge Base "
Erase Knowledge Base in memory",

Edit Knowledge Base",

Help Information”,

Change Knowledge Base Directory™,
Exit To DOS Shell",

Exit Expert System™],

"Select A Main Menu ftem™,1,CHOICE),
procés(CHOICE), endd< CHOICE), !.

I\ Process Choice”/
proces(O):-exit.

procés(l) -load_know.

proces(2):-title_go.

proces<3) -list,
proces(4) - pdate.
proces(b) -erase.
proces(6)i-edit_kb.
proces(7):-help
proces(8) changedlr
proces(9) -system (™
proces(10).

).
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endd(0).

endd(l0) -
shiftwindow(7),clearwindow,shiftwindow(4),clearwindow,
write("\t\t\t Please press 'y* or * "),
makewindow<11,116,27,"EXIT EXPERT SYSTEM",8,20,5,40),
clearwindow,write("\n\tAre you sures(y/n)?"),ckey,erase2,
removewindow<11,1), removewindow<13,1),removewindow(1,1),
removewindow(4, 1), clearwindow,exit.

[*H I Inference mechanism S|
title _go:-
assert(accuml4("\n\t ###### The details of consultation ######
\n"),dynabase3),title_gol.

title_gol:~ retractall(accum3l( ),dynabasel), /* ## 1 ## 4/
rétractail(accuml7(_),dynabase),
findall(Yl,accum7<Yl),MY), last(MY,Z),
findall(YX,symptom_,YX, XZ),
numberl(XZ,RZ,0),dele2(Z,XZ,YZ),numberl(YZ,ZR,0),

RZ < ZR,check _sym(Z,XZ) ,title go2.

title_gol - removewindow(14,1),removewindow(1,1),removewindowU),1),
shiftwindow(7),clearwindow,shiftwindow(4),clearwindow,
write("\t  Use ARRON KEY to find Option and Press ENTER to

select"),
findalI(X,; sy m ptom X Sym),
unique(Sym,Syp),revl(Syp,Symp),
longmenu<2,3,20,15,95,Symp,"Select A Problem ™ 1,0,
choice(C).
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choice(Y) *
findalKX, symptom(_, , , X Sym),
unique(Sym,Smp), revI(Smp,Syt), check _pos4(Mgoal,Syt,Y),
choicel(Mgoal).

choicel(Mgoal) - /* For link any problem file +/
clearwindow,symptom(_, ,MM,Mgoal FILE),M=" ",
rétractail(_,rulebase),use file(FILE),consult(FILE,rulebase),
title_gol.

choicel(Mgoal)
findall(YX,symptom(_, . ,YX, x2),
check_sym(Mgoal, XZ), removewindow(20,1),removevindov(6,1),
removewindow(14,1),
makewindow(14,14,26,"DISPLAY THE PROCEDURE OF CONSULTATION®,

0,0,4,80,1,-1,"\201.187\204\185\205\186" ),
write(" Your problem is \ Mgoal,""."),
concat<"==> Your problem is \n " /Mgoal,DT),
concat(DT,". "Wn " DX),
concat(DX,"\n==> You answered these question is/are™,MN),
assert(accuml4(DX),dynabase3),assert(accumlO(MN),dynabase?2),
inakewindow(6,14,26, "",3,0,19,80,1,-1,
"\20411851200118812051188"),
vrite(" Answer Questions by using CURSOR KEY and press ENTER
to select. "),

write("\n - "),
title_go2.
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title_go2i-
findall(XA,accum31(XA),XCL), uniquel(XCL,XCR), rev(XCR,XC),
show_sym(XC), clearwindow,endcon.

[* Symptoms management ####!  HtmHHHHHHHE 1

show_sym([]) - /* answer yes one and other no in a symptom #
findall(AB,accumll(AB),AC),AC ],
findall(DD,accum3(DD),AD),AD = ], retractall(_,dynabase),
findall(AA,aceuml2(AA),BB), lastl(BB,BA),
symptom(B- A, F | ), show file(FI),wnal,
response(Ans3),process3(Ans3).

show_sym( ]):- /* answer all yes */
findall(AB,aecumli(AB),AC), AC = ],
findall(XX,accum(XX),YY), mberKYY, 1111,0), 1l < 0,
findall(AA,accumI2(AA),BB), lastl(BB,BA),
symptom(BA,FI ) showfilei(FI).

show sym(cl):- /* answer yes and no or all no %
findall(WW,accumll<WW),\WJ),number(WJ,WN,0), WN <>0,
findalZ(VAN,accuml2(VAN),VN),lastl(VN,WA),
symptom(WA,CON,FI),number3(CON,CC,0),cc < 0,
show_file(FI), removewindow(18,1),write("\n\n\nin\ ") unable.

show syn(']) -  answer yes and no or all no to find system of

problem «*

findall(WW,accumll(WW),WJ), number(WJ,WN,0),WN <>0,
findall(VAN,accuml2(VAN), VN), lastl(VN,WA),
symptom(WA,CON,_, ),QN = ],write("\nVnin\inVn"),
unable.
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show_sym(tFXCILXC]) - P b
retractall(accuml(_).dynabase), removewindow(35,1),
number(LXC,LX, 0),assert(accum32(LX).dynabasel),
symptom(FXC, , ,Mgl,_, ,INS, ),asserta(accum7(Mgl).dynabasel),
assert(accum8(FXC), dynabase),assert(accuml2(FXC),dynabasel),
assert(accuml4(™\n\n==> You answered these question is/are”),

dynabase3),
check insp(INS),check-inspl(INS), findall(XB,accuml7(XB), INP),
retractall(accum3(_).dynabase),shov_inspec<INP),
rétractail(accuml7(_).dynabase),show_sym(LXC).

[* #i#####1 *# * Inspections management ###&#####] tyl
shov_inspec([]) - /* For linked from name of problems file (file have
no REC,CON,and INSPEC) */

findall(VEEaccuml2(VEE),NA), 1ast1(NA,YU),
symptom(YU,REC,CON,INP,FI),REC = [],CON = [],INP = ],
rétractail(_,rulebase),use file(FlI),
consult(FIl,rulebase), title_gol.

show_inspec( ]) - /* For find system of problem ¢/
findall(CU.accumIKCU) ,CP) ,CP = ],
findall(CX,accum(CX),CD),numberl(CD,DX,0),DX < 0,
findall(XX,accumI2(XX),YY), lastl(YY,ZZ),
symptom(ZZ,REC,CON,INP,FI),number2(INP,NN,0),NN < 0,
REC= ], QN = ],Fl © "" retractall(_,rulebase),
retractall(_,dynabase),use file(FI).consult(FI,rulebase),
title_gol.
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show _inspec([]):- /* For pass symptom have not CON,REC,FILINK ¢/
findall(CU,accuml1(CU),CP),CP = ¢ ,
findall(CX,accum(CX), CD),numberl(CD,DX, 0), DX < 0,
findalK XX,accumliM XX),YY), lastL(YY,ZZ),
symptom(ZZ,RFC,CON,INP,FI),number2 (INP,NN,0),NN < 0,
REC=n, CON=n,FI =

show _inspec<[]):-/* Ask problem with answer questions all yes again 4/
findall<WN,accumI7(WN),UN),UN =[],
findal1<CX,accurall(cx),CC),cc = Cl,
findall(VU,accuml2(VU),NU), lasti(NU,AW),
symptom (AW ,IP, ),number2(IP,FR,0),FR < 0,
Xinspec,canswer,sanswer.

show_inspec(fl) -/* symptom has all yes answered 4/
findall(CU,accumli(CU),CP),CP = [],removewindow<20,1) xinspec,

write("\n "),
write<"\n\n\t===> The probable cause(s) of this problem can be
obtained. <===")sanswer.

show _inspec(L1)/* symptom has no INSPEC (No question) +/
findall (CU, accum(CU), CP) ,CP = [],
finda.ll(CX,accumll(CX) ,CD) ,CD = n,
findall(XX,accumiz(XX),YY), lastl(YY,ZZ),
symptom(ZZ,INP, ), IN =],
write<"\n\ \t===> The probable cause(s) of this problem can

be obtained. <===")sanswer.

show _inspec([]) - /* For answers are yes and no . */
findall[(WN,accumll(WN),NW),number(NW,NP,0),NP < 0.

show_inspec(Cl):- /* For LINSPEC = [] for inspec answer "no"
findall(XX,accumll(XX), YY), YY = n,
findall (AA accum(AA),BB) BB = n.
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show _inspec([]) -/* For lust symptom has file link and answer

all yes */
findall(CU,accumll(CU),CP) ,CP = n,removewindow(20,l),
findall(CX,accufflI5(CX),CD),numberl(CD,DX,0),DX < 0,
findall<vU,accuml2(VU), NU), lastl(NU,AW),
symptom(AW,IP,ZR),ZR <
rétractail(accum29(_),dynabase),
show_why(IP),
findall(XD,accum29(XD), AS),
new_listl(CD,AS,DR),
unique2(DR,RE), numberL(RE,EX,0),
DX < EX
show file(ZR).

show_inspec([FINPILINPI) - /* For pass symptom when it has inspection

answered "no" ¢/
inspec(FINP, ),
findall(PB,accumi3(PB),PC), numberl(PC,DX,0), DX < 0,
findalK VU,accuml2 (VU), NU), lastl(NU,AW),
symptom (AW ,IP, ) rétractail(accum29(_),dynabase),
show_why(IP),findall(PD,accum29(PD),PS),new_listl(PC,PS,PR),
number!(PR,PW,0),unique2(PR,PE),numberl(PE,PX,0) PW <) PX
show_inspec(LINP).

show_inspec(CFINPILINPI) -

rétractail(accumll( ).dynabase), inspectFINP,INSP),

write("\n=> Is it true that \n\t "JINSP," ?:-"),

linemenu(22,15,10,¢"A.Yes ","B.No ","c.why ","D.Review"],
Reply),

process(FINP,Reply),!,show_inspec(LINP).



xinspec:
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findall(cx,accuml5(CX) ,CD) ,numberl(CD,DX,0) DX < 0,
findall(vu,accuml2<VU),NU), lasti(NU,AW),
symptom(AW, , , , ,CN,IP, ),number3(CN,HB,0),I1B < 0,
rétractai 1(accum29 () ,dynabase), show why (1P),
findall(XD,accum29(XD), AS), new_listl(CD,AS,DR),
uniqueE(DR,HE), numberl (RE,EX,0),DX = EX

sanswer:-

nakeuindow(34,15,26,"", 22,0,3,80),
write("\t< Press Any KEY to show the probable causes of
this problem >")readchar< ),
removewindow,findall(vu,accuml2(vu), NU), las11(NU, AW),
symptom(AW,MM, ,RE,CN, , ),clearwindow,
makewindow(39,15,0,"",4,1,17,78),
write(" Your problem come from " ,MM),
write("\ The probable cause(s) of this problem "),
write("\n "),
assert(accuml4(Mn="> The probable cause( ; of this
problem ") dynabase3),
show-Con(CN),write<"\ \ Recomendation(s) "),
write("\ "),
assert(accuml4(™\n-=>Recomendation(s) "),dynabased),
show_rec( HE) «
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canswer:-'
findall(VU,accumi2!VU),NU), lastl!NU,AW),
symptom AW IP, ), number2!IP,BN,0), BN < 0,
retractall(_,dynabase),clearwindow.
write!" => You answered these questions already  <=="),
write<"\ "),
show_inspl(IP),
write!. \n\t===> The probable cause(s) of this problem can be

obtained. <===" ).

[* S A Conditions Management ###HHH#HIHHEE 1 |

show _con(ClI) - I,

show_con([FCNDILCND]) -
cause(FCND,CON), write!"\ " CON),
assert(accum6!CON),dynabase),concat("\n + " ,CON,CO0),
assert(accuml4(CO),dynabase3),show_con(LCND).

show_inspl<[]) -
write!"\n ").
show_inspl(CFINSILINSI):-
inspec(FINS,INN), concat(TTM," i YES ",PDT), write(PDT),
assert(accuml4(PDT),dynabase3),show_inspl(LINS).

show_conl(Cl).
show_conl! CFCNDILCND]) -
cause(FCND,CON),write!"™\ * " CON),show_conl!LCND).
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Recoaendations Management *|

show_rec( ]):-

findall<DD,accum32(DD),DX), lastl(DX,XD),show_ans(XD).

show_rec([FRECILREC]):-

rec(FREC,REC),coneat("\n * " REC,RC),
assert(accuml4(RC),dynabase3),write("\n * " REC),
show._reo(LREC).

show_recl(n ).
show_recl(CFREC!LRECI)

rec(FREC,REC),concat("\n* " REC,RED),
assort(accura34(RED),dynabase),show_recl(LREC).

show_ans<0).
show_ans(XD) -

wna.:-

wnal:-

XD < 0,vna.

wnal,response(Ans3) , removewindow<61,1),process5(Ans3).

removewindow(35,1),

Biakewindow(35,15,2G,'",22,0,3,80), [* For answer obtained 4/
write("\t\t\t < Press 'y’ or * ’ >") removewindow<61,1),
makewindow<01,15,0, "",20,1,1,78),

writo("\t\t Do you want to know how the answer is obtained ?").
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[*¥ BRI Whys Management *rg ki gpekk et 4]
show why([]):-
assert(accum34(™\nConclusion for the cause of this problem
is/are™), dynabase).
show_why(CFINSILINS3)
inspec(FINS,IN),concat("\ * ", IN,INT),
assert(accum29(IN).dynabase), assert(accum30(INT),dynabase),
assert(accum34(INT),dynabase),show_why(LINS).

show_whyl(Cl) -
assert(accum30(™\n\_If it has symptom ") dynabase).
show_vhyl(CFCONILCON]) -
cause(FCON,SON), concat("Vi* **,SCN,SCR),
assert(accum30(SCR), dynabase), assert(accum34(SCR), dynabase),
show_whyl(LCON).

/* *«*»********»»«*#»*** Files Management Ky kkkky kkkkkykkkkkky ok */
show.fileC").
show file<FlI):-
rétractail(_,rulebase),use file(Fl),
consult(Fl,rulebase),title_gol.

show_filel(FI)
FI < ™" wnal”response(Ans3) ,process'J(Ans3).
show filel(""):-

wnal,response(Ans3),process3(Ans3).



[* ##4444444 Prevent redundant questioning #####ssss o/
[* IHfr Check for repeated symptoms ### +/
check_sym(_,Ci).
check_sym(flyl,[FXZILXZ.I)

comp3(Myl,FXZ), check_sym(Myl,LXZ).

comp3(Hyl,FXZ) -
Hyl = FXZ ,synptom(A, , ,FXZ,,
assert(accum31(A),dynabasel), fail.
comp3<_, ).

## Check repeated inspections ### 4/
check_insp( ]).  Find element is repeated in list |
check_insp< tFINSILINS]):-
inspect FINS, IN), findall(WD,accum!5(WD),ND), check(IN,ND),
check_insp(LINS).

check(._,n ).
check(IN,CFNDILND]) -
comp(IN,FND), check(IN,LND).

comp(IN,FND) -
IN = FND,inspec(FIN,IN),
assert(accuml6(FIN),dynabase),fail.
comp(_, ).



check _inspl([]). /4 Find element is not repeated in list 4/
cheek inspl<[FINSILINS]) -
findall( ,accuml6( ),NL),
number<NL,TX,0),delei(FINS,NL,R),
number(R,N,0),com(FINS, TX,N),
check_inspl(LINS).

com(FINS,TX,N) - /4 find number is not repeat in list for show
question 4/
TX = N,assert(accuml7(FINS),dynabase), fail.
com(_,_, ).

check_pos4(P,CP! ],1).
check _pos4(P,[ R],X):- 1,
N =X- I,check_pos4(P,R,N).

/4 tiimtftftmtmttttmmimd
delel(_,[].[]). 4 cut out repeated element in integerlist 4/
delel(H,CHITILR) -,

delel (11,T,R).
deleKTO, IT],[H!RD :-!,

delel(TO,T,R).

dele2(_,n,f]). /4 cut out repeated element in stringlist 4/
dele2(H,QHIT],R):-!,

dele2(H,T,R).
dele2(TO,CHIT],CHIR]):-!,

dele2(TO,T,R).



[* count element, of list from dynamic database (from accum) */
number( ],RS,RS).
number( -!1TNL],RS,Cnt)

NCnt = Cnt + 1, number(TNL,RS,NCnt).

[* count element of list from stringlist */
numberl(C],RS,RS).
numberl(C_ITNL],RS,Cnt) -

NCnt = Cnt + 1,numberL(TNL,RS,NCnt).

[* count element of INSPECTIONS from rulebase ¢/
number2(C],RS,RS).
number2( ..ITNIJ.RS,Cnt)

NCnt = Cnt  1,number2(TNL,RS,NCnt).

[* count element of CONDITIONS from rulebase +/
number3( ],RS,RS).
number3(t_ITNL], RS, Cnt) -

NCnt = Cnt + 1,numbers(TNL,RS,NCnt).

[* Remove duplicate elements and rearrange order from more to less

ina list */

uniqueHC], ]). /* For integerlist +/

uniquel(RX,RY) -
uni(RX,RY, 1).

uni( ],RZ,R2).

uni(CRAIRB],RY,RZ) :-
delel(RARB,RC),
uni(RC,RY,CRAIRZ]),!.
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unique2(C], 1). /* For stringlist */
unique2(RX,RY) :-
un2(RX,RY, ]).

un2( ],RZRZ).
un2(CRAIRB],RY,RZ):-
dele2(RA,RB,RC), un2(RC,RY, RAIRZ]), !.

[* Rearrange order of element in a list from less to more */
revl(C], ]). [* For stringlist
revKCFIL], ):- !,

revKL, TE), append (TE, [F], ).

rev([], 1). [* For integerlist 4/
rev(CFIL], ):- !,
rev(L,TE),new_list(TE,CF], ).

new_list( ],NWNV). /* List addition (append) for integerlist */
new_list(CXINWL1],NW2,CXINW3]):-
new_list(NWI,NW2 NW3).

nev_listl(C],NW,NW). /* List addition (append) for stringlist +/
new _listl(CX NtflJNW2,CXi  3]):-
nev_listl(NWI,NW2,NW3).

[* ### Converts a list into a string ## +/

buildlist(™", 1):- 1.

buildlisUStr, First!Tail]) -
free(Str),bound(First),build!ist(Rest, Tail),
concat(First,Rest,Str).



[4 ###sdt Answer Questions ###### 4/

process(FINP,1) -
write!" yes "), inspec(FINP, INSP),
assert(accum3(FINP),dynabase),concat("\n * ", INSP,AA),
concat!AA," i YES ", AB),assert(aecumio(AB>,dynabase2),
assert(accuml4!AB),dynabase3),!,
assert(accum(INSP),dynabase),!,
assert(accuml5(INSP),dynabase3),!.

process(FINP,2) -
write(" no "),inspec(FINP,INSP),
rétractail(accural( ),dynabase),concat( 4 ",INSP,BA),
concat!BA," :is NO ",BB),assert(accum10!BB),dynabase?),
assert(accuml4(BB), dynabase3),!,
assert(accumKFINP) jdynabase), !,
assert(accumlI3(INSP),dynabase3),!,
assert (accumlKFINP) ,dynabase), !.

process(FINP,3)
retractall(accum30( ),dynabase),
makewindow(37,14,26,"",21,0,4,80,1,-1,

"\2041185\200118812051186"),
write("\t 4 Use Cursor Key to find out why in next page ")
write!"\n\t  and press Esc to answer questions continue 4
makewindow(23,14,28,"Answer question when you ask why ?2.",
4,2,17,76),

findall(AB,accuml2(AB),WAN), [ast1(WAN,PA),
symptom!PA,_ . CON,INS, ), clearwindow,
concat("\n 4 Your problem come from " MMMX),
concat(MX," \n\ which its cause " ,MZ),
assert(accum30(Mz),dynabase), show_whyl(CON),show_why(INS),
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findall(ASD,accum30(ASD), TP),unique(TP,TPA), revI(TPA TPI),
buildlist(Str,TP1),
concat("\n Because | try to show that :\ " str,strn),
display(Strn).removewindow,removewindow* 37,1),
linemenu(22,15,10,¢" AYes ""B.No "/‘“cwhy "
"D.Review"],Reply),
process(FINP,Reply),!.
process(FINP,4)
makewindow(37,14,26,"",21,0,4,80,1,-1,
"\204\1851200118812051186"),
write*"\t * Use Cursor Key to return your answered in
next page"),
write("\n\t  and press Esc to answer questions continue *"),
makewindow(26,14,28,"Review your answered",1,2,20,76),
findall(ASD,accuml0(ASD),TP),unique(TP,TPA),revl(TPA,TPI),
show_printl(TPI), findall(XX,accumS(XX),XY),buildlist(strn,XY),
display(Strn), removewindow,removewindow(37,1),
linemenu(22,15,10,¢" AYes V'B.No V'c.why
"D.Review"],Reply),
process(FINP,Reply),!.

[* ====]=z==z==rz====” oMM SVMoozzzzz==AZ” = Az %

processi(’y’>:~
erasel, removewindow(41, 1),
print.
processi(’ ')
erase2, removewindow(41,1),
run. /* use run for go to main menu */



process2('y’):-
removewindow(40,1), retractall(_,dynabase),
findall(XX,accuml2(XX),XY),lastl(XY,ZI),
symptom (Z1,ZX),show file(ZX).
process2(’n’):-
removewindow(40,1),erasel,endcon,

process3(’y’):-
screen,removewindow(6,1), reiaovewindow< 35,1),
removewindow(39,1),
mukewindow(6,1 4 ,26,3, ,19,80,1,-1,

"\204\185\2001188\205\18G"),

noques.

process3('n’):-
removewindow!39,1),retractail(_,dynabase),clearwindow,
noques.

process4(’y’):-
retractall(_,dynabase),
findall (AX,accumi2(AX >Ntf), lastl(NW,WN),
symptom (W N, FILE),showfile(FILE).

process4(’ ’):- ans,makewindov(40,15,12,"",8,10,7,60),
write!"\n\n\t Do you want to consult other problems ?"),
response(Ans),process2(Ans).

processhb('y’):- screen,
removewindow(6,1), removewindow!35,1), removewindow!39,1),
makewindow< 6,14,26,"",3,0,19,80,1,-1,
"\204M8512001188\205\186" ), othercl.



processs('n’):-
removevindow(39,1),rétractail(_,dynabase),
removewindow(22,1),clearwindow,othercl.

process6(’y’):-
writeC’yes'"),
findall(AB,accuml2(AB>, WAN), last 1(WAN,PA),
symptom(PAF F , |
wrlte("\n\ \t\t  Your file name is " FF,"™"),

removewindow(50,1),makewindow(50, 15, 26,  22,0,3,80),

write("\t\t < Press any key to update knowledge base >")
readchar(_), removewindow(6,1), removewindow(61,1),erasez2,
removewindow( 14,1), removevindowUO, 1), removekindow( 50,1)

update2.
process6(’ )
erase3,removewindow< 40,1),otherp.

process8(’y’):-
removewindow(36,1),removewindow(6,1>,
makewindow(6,14,26,3,0,19,80,1,-1,
"\2041185\200118812051186"),
virite(" Answer Questions by using CURSCR KEY and
press ENTER to select.”),
write ("\n
processd(’'n’):-
removewindow(36,1),
erase3,otherp.
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process9(’y’):-
screen,removevindow(6,1),removevindow(35,1), removewindov(39,1),
makewindov(6,14,26,3,0,19,80,1,-1,
"\204\185\20011881205V188"),
otherc.
process9(’'n’):-
removewindov(39,1),clearwindow,otherc.

processlO(*y*):-
removewindow(40,1),
erase3,retractall(accuinl3( ) ,dynabase3),
findall(XX accum9(XX), XY),
last(XY,ZX), shov,file(ZX).
processl0('n’):-
removewindow(40,1),
erasel,endcon.

processli(’y’):-
removewindow(36,1), removewindow(6,1),
makewindow(6,14,26,3,0,19,80,1,-1,
"\2041185120011881205118G"),
write(" Answer Questions by using CURSCR KEY and
press ENTER to select. "™,
write("\n "r
retractall(_,dynabase),
findall(XX,accuml2(XX),XY),last1(XY,Z1),
symptom(Z | , z x ),show file(ZX).
processi(’n’):~
removewindow(36,1),erase3,otherp.
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[# Y9880008800888008880088800008800008880008880008880008800008880006 *|

unable;-

otherp;-

otherc:-

othercl:-

noques:-

removewindow(35,1),
makewindow< 35, 15,26,"",22,0,3,80),ans,
makewindow(40,15,0,"",17,1,4,78),
vrite(" Sorry,there is no recomendation /no more

database for consultation."),
write("\nVt\t Do you want to update my knowledge base ?:- "),
response(Ans),processii(Ans).

removewindow(6,1),

makewindow(6,14,26,3,0,19,80,1,-1,
"\2041185120011881205\186"),ans,

makewindow(40,15,12,"",8,10,7,60),

write("\n\.n\t Do you want to consult other problems ?"),

response(Ans), process 10(Ans).

ans,anc,
response(Ans2),processli(Ans2).

ans,anc,
response(Ans2),process8(Ans2).

ans,
makewindow(40,15,12,"",7,7,11,65),
write("\nin\t No question for this problem™),

write("\n\n\t Do you want to update my knowledge base ?:- "),
response(Ans),process6(Ans).



endcon:- ans,
makewindowUl, 15,12,"",7,10,9,60),
write("\nin\t END OF CONSULTATION"),

vrite("\n\n Do you want to print result of consultation 7"),

response(Ans7).processi(Ans7).

ans:-  removewindow(50,1),makewindow(50,15,0,"",23,1,1,78),
write("\n\t\t\t < Press 'y’ oor 7)),

anc:-  makewindow(36,15,12,a,5,7,70),/* For find other causes ¢/

write("\n\ Do you want to find other possible causes
for this problem 7").

last([Headl,Z) -
z = Head.
last(L _ITail],Z) -
last(Tail,Z).
lastl(CHead],Z):-
Z = Head.
lastl(C_iTaill,Z)
lastl(Tail,Z).

response(A)
readchar(A),lkeyl(A),!.
response(B)response(B).

lkeyl(A) - A=y’ 1,
lkeyl(A) - A=" "1,
lkeyl( ) - beep,beep,fail.
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[* Y90806080000008060806 Print, Result Management Y986080608000060880 %!
print:-
makewindow<27,15,12,"PRINT RESULT",1,3,20,74),clearwindov,
findall(XX,accuml4(XX),YZR), show_print(YZR),
write("\nin\ *** Detail of Consultation is Printed
already ***"),
write("\n\t\t Do you want to print again ?"),!,
response(Ans),processl(Ans).

show”prinUn ). "% For print result to printer */

show_print<CFYZILYZ]) -
writedevice(printer),write(FYZ),
writedevice(screen), write(FYZ), show_print(LYZ).

show_printl([])./* For review answer */
show_printl([FYZILYZI) -
assert(accums(FYZ),dynabase),show printi(LYZ).

99000000006 Show the answer is obtained to screen Y9800660806004 ¢ |

screen - rétractail(_,dynabase), removewindow(22,1),
removewindow(35,1), removewindow(39,1),
makewindow(22, 15, 26, ", 22,0, 3,80), clearwindow,
write("  \tPress Esc to continue"),
makewindow(2b,14,15,"", 1,2,20,7G), clearwindow,
findall(AB,accumI2(AB),WAN),last1(WAN,PA),
symptom(PA, ,MM,XX,REC,CON,INS, ), clearwindow,
concat(" When you ask problem " XX,MT),
concat(MT,"\nThen you accepted the symptom is/are ",NX),
assert(accum34(NX),dynabase),show_why(INS), show whyl(CON),
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concat("\nwhich it is in ",MMMN),
concat(MN,"\nRecomendation(s) ",MX),
assert(accum34(MX).dynabase),show_recl(REC),
findall(ASD,accum34(ASD),TP), unique(TP,TPA), revl(TPA, TPI),
buildlist(Str,TPI),display(Str), removewindow,
removewindow<6,1).

[* %00000060800606 List Rules  Explanation Mechanism %608060800008006 *1
list - erase2,
piek-dba(Data), consult(Data,rulebase),
shiftwindow(4),clearwindow,
write(" Use ARRON KEY move cursor to next page: And Press
Esc to Main Menu"),
makevindovO, 14,28, "INSPECT KNOMEDGE BASE" 0,0, 23,80,1,-1,
"\201\1B7\20411B5\205\186"),
findall(RNO,symptom (RNO,, LST),
[list(Lst,Str), !, display(Str),L

[list(n,""> -1,

Hist ([RNO!List], Str)
[list(List,Oldstr) ,show_rule(RNO,RNO St,r>,
concat(RNO_Str,Oldstr,Str).

show_rule(RNO,Strg)
symptom(RNO,FI,MM,Myl.RECM,CON, INSP,FILE),
str_int(RNO_str,RNO),concat("\t Symptom No. " ,RNO,str,Am),
concaUAm, " \n\t " A,
concat(Ax,"\nFile name " Ar),concat(Ar,FI,An),
concat(An,"\nProblem from " Anlx»,concat(Anl,MMAns),




concat(Ans,"VnProblem Name " Ansl),
concat(Ansi,My1,Ans2),
concat(Ans2,"\n\nQuestion is/are\ - " Ans3),
reverse2(INSP,INS), shov_inst(INS,ANT),
concat(Ans3,ANT,Ans4),
concat(An«4,"\n\nCauso is/are\n - " Ansb),
reverse(CON COND), show_cont (COND,CD), oone:at (Ans5, CD, Ansi)
concat (Ans6, "\n\.nRecomendation is/are\n - " Ans7),
reversed(RECM.REC), show_recd(REC,RE), concat(Ans7,RE,AnsB)
concat(Ans8,"\n\nFile conection  ",Ans9),
concat(Ans9,FILE,SS),concat(SS,"\n\n" strg>.

reverse(X,Y) -trace(off), /* For CONDITIONS List +/
reversent],X,Y).

reversel(Y,n,Y).
reversel(X1,[ IX2),Y) -reversel(tU!XI],X2,Y),trace(on).

reverse2(X,Y) -trace(off), /* For INSPECTIONS List */
reverse3([].x,Y).

reverse3(Y,[],Y).
everse3(XI,[ 'X2],Y) -reverse3(CU!X1],X2,Y),trace(on).

reverse4(X,Y) -trace(off), /* For RECOMENDS List +/
reverse5([],x,Y).
reverse5(Y,[],Y).

reverse5(XI, [IX21,Y) -reverse5([ ! XU,X2,Y),trace(on).
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show-instd]," ).
show_inst([INS],ANS):-
show_inspt(INS,ANS),!.

shov_inst([INS!REST],ANS):-
show_inspt(INS, Text),concat("\n - ".Text,Nstr),
shov_inst(REST,Next_ans),concat(Next_ans,Nstr,ANS).
show_inspt(INS, TEXT) -inspec(INS,TEXT).

show_cont([],"").

show_cont(CCOND],CD)
show_cond(COND,CD),!.

show_cont([ CONDIREST], CD) ;-
show_cond(COND, Text),concat<"\n - " Text,Nstr),
show_cont(REST,Next_ans>,concat(Next_ans,Nstr,CD).

show_cond(COND, TEXT):-cause(COND, TEXT).

shov_recd([]," ").

show_recd(CRECJ,RE) - shov_reco(REC,RE),!.

show_recd(CRECI REST], RE)
show_reco(REC, Text), concat<™\n - " Text,Nstr),

show_recd(REST,Next_ans),concat(Next_ans, Nstr, RE).
show_reco(REC,TEXT) r-rec (REC,TEXT).
sub_cat(Mgll,Mgl2,Lstr) -

concat(Mgll," ",str),
concat<Str,Mgl2,Lstr).
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[* Y9886800006000086 EDIT KNONLEDGE %86080080080080086 * |

edit_kb
erase2,pick_dba(Finame),file_str(Finame,Data),
shiftwindow<4).clearwindow,
write("\tress F10 to end editing or Esc to abort editing "),
makewindow(10,15,28,"EDIT KNOALEDGE BASE",0,0,23,80,1,-1,

"\201\18712041185\205\186">,

edit(Data.NewData), clearwindow,
makewindow(56,15,0,23,1,1,78).clearwindow,
write("\n\t\t\t < Dress 'y’ or ' ")),
makewindow(55,15,0,"",7,3,5,74),
write("\n\t Do you want to save the Knowledge Base (y/n)7 "),
beep,beep,retractall< ) cke.y,upper_lower('y’. Ansi),
save_y(Ansl.NewData.Finame),removewindow,removewindow(10,1),
removewindow(5B,1),erase2.

save_y(’'y’,D,Finame)5-
openwrite(save_file,Finame),writedevice(save file),
write(D),closefile(save file).

save y(' 7,-,-).

[* 9980080080086 HELP %00860000800880 */

help
file str("expert.hip" Help),shiftwindow(4).clearwindow,
write(" Use ARROW KEY move cursor to next page

And press Esc to Main Menu"),
makewindow(12,15,28,"HELP INFORMATION",0,0,23,80,1,-1,
"\201\1871204M85\2051180™),

display(Help).



/v User commands#/

load-know:-
erase2, removewindow(L,1),use_file("Sysfile"),
consult("Sysfile",rulebase),!,shiftwindow(4),clearwindow,
writeC Select system with Arrow Key or press letter

a’ to 'q’ for that Menu"),
findalKY,symptom(_, , Y . 2Y),
menu(2,20,15,95,ZY,"Automobile’s system for you consult",
1,CUD),

choice2(CUD).

choice2(C!ID) -
symptom (CHD,FI) rétractail(_,rulebase),
use file(FI),consult(FI,rulebase),
asserta(accum9(FI),dynabase2).

save_know - data_file(Data), bound(Data),!,
save(Data,rulebase),clearwindow,shiftwindow(7),clearwindow,
makewindow(18,116,79,"SAVE KNOALEDGE BASE",8,5,G,70),
clearwindow,
writef("\n\t\tYour % Knowledge Base has heen saved" ,Data),
write("\n < Please press any key to return to Create or

Update Menu >"),

readchar(_),removewindow.

save_know - shiftwindow(7),clearwindow,DISK(XM),
makewindow(64,11,28,"",22,0,3,80,1,-1,

"\204\185\200118B\205\18G"),

write("\n\tVt\tEnter File Name and Press ENTER™,
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makewindow(17,116,79,"SAVE KNOALEDGE BASE"5,8,15,64),

clearwindow,

makewindow(15,12,22,"Give A File Name",9,18,6,44),

write("\n  Enter File Name with Drive "XM" \ "),

readIn(Data), assert(data_file(Data)), removewindow,

save(Data,rulebase), clearwindow,removewindow(64,1),

writef("\n\n\n\n\n\t  Your % Knowledge Base has been saved",
Data),

write("\n < Please press any key to return to Create or
Update Menu >"),

readchar(-), removewindow(17,1).

pick.dba(Data)
makewindow(3,80,28,"SELECT KNOALEDGE BASE",0,0,23,80,1,-1,
"\201\18712041185120511867),

shiftwindow(4),clearwindow,

writer Use ARRON KEY to select KNOALEDGE BASE and press
ENTER to selection"),

makewindow(16,15,79,"PICK A KNOMEDGE BASE"5,8,14,64),

disk(DI) ,dir(DI,"*",Data), removewindow.

[* B0000800000000886 Erase Knowledge in Memory Y980600000080000000086 */
erase:-
erase2,shiftwindow(4),clearwindow,
write("\t\t Press any key to return to main menu. "),
makewindow< 30,48,126,"",8,10,7,60),clearwindow,

write("\n\n\t  Knowledge in Memory has been erased. "),
readchar( ).



erasel:- erased,retractall(_,dynabase?2).

erase2:- erasel,retractall(_,dynabase3).

erased:- rétractail rulebase),rétractai 1(_,dynabase),
retractall(_,dynabasel).

[* %60088006 Create or Update Knowledge Base %0060080000806 */
update:- /*erase2, TEST Erase */
repeat,clearwindow,removewindow(5,1),
makewindow(5,15,28,"CREATE (R UPDATE KNOALEDGE BASE",
0,0,23,80,1, -1, "\2011187\2041185\205M86" ),
shiftwindow(4), clearwindow,
write("\t  Select option with Arrow Key or press letter
2’ to e’
menu(6,27,15,95,C"A.Update Knowledge Base",
"B.Create Knowledge Base",
"c.Edit Knowledge base" "D.Save knowledge Base",
"E.Go to Main Menu"l, "Select option ", 1,CHOICE),
procesl(CHOICE).

procesl(l):- updatel.
procesl(2):- erase2,update2.
procesl(3) - edit_kb,erase2,update.
procesl(4):- save_know,erase2,update.
procesl(5):- erase2,run.
updatel:-

erase?,

pick_dba(Data),consult(Data,ru iehase),update.
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update2:- spec,
shiftwindow<4),clearwindow,removewindow)5,1),
write)" Keep pressing Enter to return to Main Menu or 7’
for help and press Enter"),
makewindow(5,15,28,"CREATE (R UPDATE KNOALEDGE BASE",
0,0,23,80,1,-1,"\201\187\20411851205\186"),
write("\nCreate or Update Knowledge
\n ")l
vrite("File name  "),nlnl,
write("Problem from  ")nlnl,
write("Problem Name *),nl,nl,
cursor(3,12),readIn(FILI),FILL><, limitlen(FILI,FIL2),
quest(FIL2,1,18,FIL),cursor(5,15),readIn(KATI),KATLX"",
limitlen(KATI,KAT2), quest(KAT2,1,18,KAT), cursor(7,15),
readIn(SUBI), SUBLX"" imitlen(SUBI,SUB2),
quest(SUB2,3,18,SUB),
readinsp<INSP), readcon(CON), readrec(REC),
writeC'VnFile Link (USE UPPERCASE) ") readIn(Filink),
upper.lower(File,Filink),getrnr(l,RNO), clearwindow,
assert<symptom(RNO,FIL,KAT,SUB,REC,CON,INSP, File)),
removewindow,update?.
update2:- clearwindow,shiftwindow(4),clearwindow,
write("\t\t\t < Press 'y’ or "7 )"),
makewindow(54,15,0,"",7,3,5,74),
write("\n\n\t\tDo you want to SAVE this Knowledge Base 7"),
beep, beep, response)Ans), removewindow,process7(Ans).
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quest!Q, X,Y,Q2):- Q = "?" shiftwindow<4), clearwindow,

write!"\t\t\t  Press any key to continue "),
makewindow!29,15,28,"CREATE CR UPDATE KNOWLEDGE BASE",
0,0,23,80,1,-1,"\201\1B7\204\185\205V186"),

write("\n\nThis is an example of how to create knowledge b
ase with the problems"),

write!"\n\t’Engine problem’ "),nl,nl,

write(" File name  fuel "),nl,

write!"  Problem from  fuel system "),nl,

write!" Problem name engine backfiles"),nl,

write!" question  explode from carburetor "),nl,

write!" question overheating "> nl,

write!" cause lean mixture "),nl,

write!" recomendation adjust carburetor to correct

mixture "),nl,
write!" file link ignition "),readchar! ),removewindow,
update2,cursor(X,Y),readin(Q2>.

quest(Q &,-, Q).

spec:-

Spec.

getrnr!1,RNO), RNO > 30,! shiftwindow(4),clearwindow,

write!"\t\t\t < Press 'y’ or "7 >"),

makewindow(53,15,0,"",8,3,10,74),

write!"\n\n\t\t\t This file is very big."),

write!"\n\n Please create new file which relations to this
file,if it is possible. "),

write!"\n\ \t\tDo you want to SAVE this Knowledge Base 7"),

beep,beep,response! Ans),removewindow,process7(Ans).



process7('y’):-
removewindow(53,1),save_know,updat
process7(’ ") - removewindov(53,1),update.

append([3,LfL).
append(c1TL13,L2,[11L33)1-
append(LI,L2,L3).

unique(C3,C3).
unique(X,Y) - un(X,Y,C3).

un([],Z,2).
un([A!B3,Y,Z):-
dele(A,B,C),un(C,Y,CAIZ3),!.

dele(_,[].[1).
dele(X,ex IL3,M) -
dele(X,L,M).
dele<X,CYiL3,[Y!IM3):-
dele(X,L,M).
limitlen(X,X1):-
str_len(X,L),
L<71,!,X1=X.
limitlen(X,XI):-

frontstr(70,X,XI,),!.



I* 0000000000806 Update the knowledge base YOOOIIIIINIDDNG
getrnr(N,N) -not(symptom (N, , , , )) !
getrnr(N,NI) -H=N+lgetrnr(H,NI).

getbnr(N,N) -not(cause(N, )), !.

getbnr(N,NI):-H=N+l,getbnr(H,NI).

getenr<N,N) -not(rec(N, )>, .

getenr(N,NI) -H=N+l,getcnr(H,NI).

getdnr(N,N) -not(inspec(N, )),!.
getdnr(N,NI):-H=N+l,getdnr(H,NI).

readcon( [BNOIR] ):-
shiftwindow<4), clearwindow,
write("\t\tKeep pressing Enter to return to Main Menu"),
shiftwindow(5),write("cause: "), readIn(COND), COND XT,
change(COND,CONDI), getcond(BNO,CONDI),readeon( R ).
readcon( [] ).

readrec(cRENO!R])
shiftwindow(4).clearwindow,
write("\t\tKeep pressing Enter to return to Main Menu"),
skiftwindow(5),write("recomendation : ") readIn(REC),

RECX"" ! ,change(REC,RECL), getrec(RENO,RECI) , readrec( R)
readrec( n ).



readinsp([ INNOIR]) - shiftwindow(4),clearuindow,
write("\t\tkeep pressing Enter to return to Main Menu"),
shiftwindov(5),write("question ~ "),readIn(INPC),INPC><""
change*INPC,INPCI),getinspec(INNO,INPCI),readinsp< R ).
readinsp( [] ).

getcond(BNO,COND) -cause(BNO,COND), !.
getcond(BNO,COND):-getbnr(I,BNO), assert< cause(BNO,COND) ).

getrec<RENOREC) -rec(RENOREC), !.
getrec(RENOREC) -getcnr(1,RENO), assert* rec(RENO,REC) ).

getinspec(INNO,INSP):-inspec<INNO,INSP), !.
getinspecdNNO, INSP) :-getdnr( 1, INNO), assert( inspec(INNO, INSP) )

changed, XI)
fronttokend, "not",_),str_len(X,L),L<70,! XI=X.
changed,X1)
fronttokend, "not", ), !, frontstr<62,X,X2,X3),
countstrs(X,X2,X3,X1).
change*X XI):-
str_len(X,L),L<=58,! X1=X.
change(X,XI) -,
frontstr(58,X,X2,X3), countstrs(X,X2,X3,X1).

countstrs(X1,X2,X3,X4)
fronttoken(X3,X10,X11),concat(X2,X10,X12),
concat(X12,X11,X13),str,,len(XI,L1),str_len(X13,L13),
LDL13, !, concat*X2," \ " X5),concat (X5,X3,X4).
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countstrs(,_,X2,X3,X4)
fronttoken(X3,X5,X6), concat(X2,X5,X7),concat(X7," \ " X8),
str_len(X6,L6),L6 > 58,frontstr(58,X6,X9,X10),
fronttoken(X10,X1,X12),concat(X8,X9,X13),concat<X13 XII,X14),
concat(X14,"\n" X15),concat(X15X12,X4).
countstrs(_,X2,X3,X4)!,
fronttoken(X3,X5,XG), concat(X2,X5X7),concat(X7," \n", X8),
concat(X8,X6,X4).

/4 Change Knowledge bases Directory ####it#sastting 4/
changedir
disk (D ISKI),shiftwindow(4), clearwindow,
write("\t Use Format " DISKI" or press Esc to return
to main menu."),
makewindow(19,23,22,"Change Knowledge Bases Directory",
8,10,7,60),
write("\n\t Current Directory " ,DISKY),
write<"\n\t change to New Directory "),readIn(DISK),
upper_lower(DISK2,DISK),disk(DISK2), removewindow.

[4 %868668888800M ek File in Disk %B6086006080086086 4l
use_fiie(X)
existfile(X),!.
use file(X) -
disk(Y), clearwindow,makewindow(33,116,79,"",8,8,6,64),
clearwindow,write("\n  Please insert diskette with file " x,
"in drive ")Y),
write!"\n\t\t and press ENTER to continue "),
readln(_), removewindow.



[* %800886 Prevent to Press KEY is not specificated 998066084

ckey:-

readchar(A), Ikey(A).

lkey(A) - A=ly’, 1.
lkey.(A) - A="Y\ 1,
lkey(A):- A=" "1, fail.
lkey(A):- A="N",! fail,
lkey(_ ):- beep,beep,ckey.
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[* %6080006080008000080086 End Of Program %9080608000080008000080084 | |
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' A ta ff )
htp(( 2

«

1. Engine Problem is a “engine has rough idle”

2. Fuel system Problem is a “engine has rough idle"
if the engine operating normally under all other conditions,
then the cause is improper idle speed and fuel mixture a
djustments.
Recommendation “Adjust idle speed and fuel mixture to
specification.”

3. Fuel system Problem is a "engine has rough idle"
if the engine operating normally under all other conditions
and altering idle speed and fuel mixture adjustments does not
seem to help,then the idle circuit is clogged.
Recommendation "clean idle circuit".



0 « « File name, Problem from,

Problem name, Questions, Causes, Recommendations, File link

symptom 1

symptom 1

via ENGINE
File name engine
Problem from  engine problem
Problem Name  engine has rough idle
question
cause
recommendation
file link FUEL

ta a AUEL
File name fuel
Problem from  fuel system
Problem Name  engine has rough idle

question the engine operating normally under all
other conditions

cause improper idle speed and fuel mixture
adjustments.

recommendation: Adjust idle speed and fuel mixture to
specification.
file link

133
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symptom 2 1File name fuel
Problem from  fuel system
Problem Name  engine has rough idle

question 1 the engine operating normally under
all other conditions
question 2 altering idle speed and fuel mixture
adjustments does not seem to help
cause the idle circuit is clogged.
recommendation  Clean idle circuit.
file link
9 I(
« | 8 "l o«
« I ') ENGINE 1
FUEL 2 3
I «
1.1.1 Ihf 1.1
1.12 Enter 1.2
1.1.3 D (. Create Or Update Knowledge Base)M
I( Enter Create Or Update
Knowledge Base 1.3
1.1.4 B (B. Create Knowledge Base) I(«
'(( Enter (( 1.4
1.1.5 engine Enter engine problem
Enter engine has rough idle Enter ~ Entertn question
Enter cause  Enter recommendation fuel )

Enter 1.4



1 AUTOMOTIVE EXIGER!" SYSTH«l

AUTOMOBILE TROUBLESHOOTING

VERSION 1.0
BY
MR. PRAYOOTH DUANGKLAI
ID.NO.C215566
GRADUATE STUDENT OE MECHANICAL ENGINEERING
CHULALUNGKORN UNIVERSI'TY
ADVISER  PROF.DR. VARIDDHI UNGBHAKOHN

MARCH,1994

Please Preua ENTER

«AUTOMOBILE TROUBLESHOarINC-

I HSelect A Main Menu Item -
A. Select Knowledge Baye
H. Start Consultation
c. Inspect Knowledge Baye
1). Create Or Update Knowledge Baye
E. Eruae Knowledge Baye in memory
F. Edit Knowledge Baye
G. Help Information
H. Change Knowledge Base Directory
I. Exit To DOS Shell
J. Exit Expert System

l Select option with Arrow Key or press letter ’a’ to ’'j’ for that Menu

e 7.2 | )

200 0



CREATE

OR UPDATE KNOWLEDGE BAS&

—-Select option -

Ujxtate Knowledge Base
Create Knowledge Base
Edit Knowledge base
Stwe knowledge Base
Cio to Main Menu

Select option with Arrow Key or press letter

lri 7.3

-CREATE OR UPDATE KNOWLEDGE BASE-

Create or Update Knowledge
File name
Problem from

Probleia Naiue

Keep pressing Enter to return

1.4 .

to Main Menu or '?’ for help and press Enter

raa

«

1

a

1

to

«
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1.5

BAIT
DRIVE
EUELI
IGNIT
LIGHT
MI'OH
STEER
2
WHEEL 1

Use ARROW KEY to select KNOWLEDGE BASE and press ENTER to selectior

1.6

1 AUTOMOBILE TROUBLESHOOTING

1 SAVE KNOWLEDGE BASE

Enter File

Enter File Name and

«

Give A File

Name

Naine W ith Drive A:\

ITesa ENTER

fl

1 SELECT KNOWLEDGE UASH>

1 PICK A KNOWLEDGE BASE-

BRAKE
EMIS
FUEL2
IGNITL
LIGHT1
START
STEER1
SYSFILE

CLuICI
ENGINE
FUEIX
JGNIT2
L1GHT2
STARTL

TEST

cooL
FUEL
ami
IGNIT3
LUB
START?2
SUS1
WHEEL

137
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1--INSPECT KNOWLEDGE BAS1>
Symptom No. 1

File nuive  fuel
Problem from : fuel system
Problem Name : engine lias rough idle

jQuestion ialare
- the engine operating normally under all other conditions

Cause isfare
Improper idle Bpeed and fuel mixture adjustments.

jKecommendntion iu/aro
I - Adjust idle spued and idle spued fuel mixture to uiMicificution

Ipile collection
Symptom No. 2

File name  fuel
Problem from . fuel system

Use AUIiiQW KEY move cursor to next page: Anil Press Esc to Main Menu

1.1 '

e e s EDIT KNOWLEDGE UASE-——— —
Line | Coi 1 Indent Insert

symptomd,"fuel","fuel system","engine ha rough idle" [L],[L].,[2]."")
symptom! 2, "fuel" ,"fuel system" "engine lias rough! idle",12],[2J,il,2],"")
symptom!3, "fuel™ "fuel system","engine lias rough idle", [3] [3],13].,"")

inspectl,"the engine operating normally under all Ollier conditions")
inspec!2,"altering idle speed and mixture adjustments does not seem to \n help
inspectd "roughi idle combined with other engine operating troubles,such \ as
caused,"Improper idle speed and fuel mixture adjustments.")

cause(2,"The idle circuit is clogged.")

cause!3 ,"Intake vacuum leak.")

rec(l,"Adjust idle speed and idle speed fuel mixture to ajiecification")
rec(2,"Clean idle circuit.")

rec(3,"Check manifold(Carburetor mounting,any connections to manifold \ and V
data_J'ile( "fuel")

[hresa Flo to end editing or Esc to abort editing

1.8 | '
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1.1.6 Enter » "Do you
want to save knowledge base ? " if "y 1.5
1.1.7 »ll »
» » » » englne »
B:\engine »  Enter » «  ENGINE »
) 1.3 ( » » 1.1.6 » »
1 f"D" (D. Save knowledge base) «» o« D
73 Enter » 117 ) » )
» FUEL
1.1.4 » 1.1.7 »
» » 2 RE
« « «
12 » « C. Inspect Knowledge
Base » ! ‘ma 1.6 » » REL  «»
I FUEL »  Enter MK » FUEL
1.1
» » ' « »
« 2« « « y
» » »
« «
1.2 » « y o«

« « « » » » o« FUEL



File name
Problem from
Problem name
question

cause
recommendation

File link

flo »V

« «K
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fuel

fuel system

engine has rough idle

rough idle combined with other
engine operating troubles such as
lack of power, missing, overheating
and so on

Intake vacuum leak.

Check manifold,carburetor mounting,
any connections to manifold and
vacuum advance.Repair defective
parts.

mil » tu «
' HUEL

D. Create Or Update Knowledge Base

1.3

«FUEL

FUEL
F. Edit Knowledge Base

131

1.3.2

A Update knowledge base
1.6 FUEL

«

FUEL

FUEL Enter



1 1.3.3 « «
(Word, processor)
1.3.4 F10
« " y « '
€« «
€« « « «
€« « ' («

1.8

symptom(No., "file name", "problem from","problem name",

CNo.of recommendations], CNo.of causes],
CNo.of questions], "file link™)

Recommendations Causes

« « «

questions

inspec(No.of question,"question")
cause(No.of cause,"cause")
rec(No.of recommendation,"recommendation”)

« «

D? «0 ENGINE « « 1

« « 3 «

'IilS « «

€« «

« «

«

«

« «

FUEL

«

«e
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«

« !

«
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2.1 A Select Knowledge Base 1.2
{ (
1.9
Enter I
2.2 B. Start Consultation
\ (P 2.1
7.10 {( i Enter
2.3 {
1.11
2.4 {  "yes"
fuel system problem
FUEL 1.11
2.5 {  "no"
{(
2.6 { “why"
7.12 "Esc” '
2.1 {(
"Review" 1.13
"Esc”
2.8 {  "yes"
T
gy g
2.9 {(
"y 7.16
"Esc" "
2.10 (
( "
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.......................... 1=— ~—AUTOMOBILE TROUBLESIIOOTING ---rmerermem-

— Automobile’a ayatem for you consult—
Engine Problems

Mechanical purta ayatem

Euel system

Lubricating system

.Cooling ayatem

Exhaust arid Emission Control systems
Jdgnition system

Starting Problems

Battery and Ciiurging systems
Clutch Problems

Gearbox Problems

Drive line system

Steering system

Brake system

Suspension system

Wheel and Tires systems

Body Electrical system

Teat

O W >

mOT OO =Z=Z2r X — I xmM

Select system with Arrow Key or press letter 'a’ to «I* for that Menu

W79 Im 2 * A\

. — AUTOMOBILE TROUBLESHOOTING-——

Select A Problem
engine does not crank

engine crunks slowly but doeB not start

engine cranks normally but does not start

engine backfires but fails to start

engine starts but fails to keep running

engine has rough idle

engine runs but misses steadily at all speeds
engine runs but misses interm ittently at all speeds
engine runs but misses at high speed only

engine runs but misses at idle only

engine misses erratically at all speeds

engine hesibates or lias poor acceleration

engine 'runs on’ when switched off

engine overheats

Use ARROW KEY to find Option and Press ENTER to select

7.10 fl nm



. DISPLAY 'l1111 PROCEDURE OE CONSULTATION-
Your problem s
‘engine iuxy rough idle*.

Answer Questions by using CURSOR KEY (And press ENTER to select.

=> Is it true that

the engine operating normally under all other conditions ?:- no
=> Is it true tliat

rough idle combined with other engine operating troubles,such
las lack of powermissing,overheating and so on no
= Is it true that

the tiu'O ttle valve shaft is loose ?:-

A.Yes .No C.Why D .Review
4 5 -‘ [ TR 7 .

zlm 7.11 ?iilﬂ’mu’d'ﬂ\m‘lll'\lllW'rm'l’d'lH’lk:ﬂ'v]hﬂﬂﬂx!ﬁi]@lll”i’l'l
-DISPLAY THE PROCEDURE OP CONSULTATION”

Your problem is
‘engine has rough idle™.

Answer question when you ask Why ? .-
Because | try to show that

* Your problem come from fuel system,

which its cause

* Air leak through the throttle valve shaft to engine causing

the mixture too lean.

If it has symptom
* the Uirottle valve shaft is loose

* Use Cursor Key to find out why in next page
and press Esc to answer questions continue *

7.12 ' "Why"
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-DISPLAY THE PROCEDURE OE CONSULTATION-
-------- REVIEW YOUT anSw ered -
==> Your problem is
‘engine iias rough idle.’

:=> You answered theae question ialare
* the engine operating normally under all other conditions :ia NO

* rough idle comhbined with other engine operating troubles,such
as lack of powerImissing,overheating and so on is NO

* Use Cursor Key to return your answered in next page
and press Esc to answer questions continue *

7.13 | @  "Review"

- DISPLAY THE PROCEDURE OF CONSULTATION-
Your problem is
‘engine has rough idle’.

Answer Questions by using CURSOR KEY and press ENTER to select.

=> Is it true that

the engine operating normally under all other conditions ?:- no
=> Is it true that

rough idle comhbined with other engine operating troubles,such
as lack of l«jwer,missing,overheating und so on ? - no
=> Is it true that

tile throttle valve shaft is loose ? - yea

===> Tile probable cauae(s) of this problem can be obtained. <===

< I*ress Any KEY to show the probable causes of this problem >

7.14 ft LN |
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*DISPLAY THE PROCEDURE OF CONSULTATI0N-

Your problem s
‘engine has rough idle’,

Your problem come from fuel system
The probable cause(s) of this problem

* Air leak tlirough the throttle valve shuft to engine causing

the mixture too lean.

Recommendation(s)

* Replace or repair the throttle valve shaft.

Do you want to know how the answer

< Press 'y' or 71>

1.15 '

is

obtained ?

-DISPLAY THE PROCEDURE OF CONSULTATION-

When you ask problem engine lias rough idle
Then you accepted the symptom is/are
* the throttle valve shaft is loose
Conclusion for the cause of this problem is/are

* Air leak through the throttle valve siiaft to engine causing

the mixture too lean.

which it is in fuel system
Recommendation(8):

* Replace or repair the throttle valve shaft.

Press Esc to continue

7.16

"how
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DISPLAY THE PROCEDURK OF CONSULTATION-

Your problem ib
‘engine has rough idle".

=>
=

as
=>

=>

I's

I's

it

it

lack

I's

I's

it

it

true that

the engine operating normally under all other conditions ?:- no
true that

rough idle combined with other engine operating troubles Isuch
of powerlIniissing,overheuting and so on ? - no

true that

the throttle valve shaft is loose ?:- no

true tiiat

engine has a PCV valve ? - no

Sorry,there is no recommendation /no more database for consultation.

Do you want to update my knowledge base ?:-

P ¢

< Press or ' >

y

1.17 ;
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BAIT
BRAKE
CLUTCH
Q0L
DRIVE
EMIS
ENGINE

FUEL, FUELL, FUEL2

GEAR

IGNIT, IGNITL, IGNIT2, IGNIT3

LIGHT, LIGHTL, LIGHT2

LUB
VEH

START, STARTL, START2

STEER, STEERI
, SUSY,
WHEEL, WHEELL

2

fl.l

« « «

au € « I

Battery and Charging Systems
Brake System

Clutch System

Cooling System

Drive line Systems

Exhaust & Emission Control Systems
Engine Problems

Fuel System

Gearhox System

lgnition System

Body Electrical Systems
Lubricating System
Mechanical parts Systems
Starting System

Steering System

Suspension System

Wheel and Tires Systems

« N I

b



a BATT

Symptom 1 File batt

Symptom 2

Symptom 3

battery and charging systems problem

is a 'charge warning lamp does not come on when ignition
switch turned to ON

If check fuse or contact in the charge warning lamp
circuit.it is blown or bad contact,

then No current from battery to charge warning lamp.
Recommendation(s)

Repair or replace fuse or contact.

File batt

battery and charging systems problem

IS a 'charge warning lamp does not come on when ignition
switch turned to ON'

If check regulator connectors,it is loose or faulty,
then Excessive voltage drop at regulator connectors.
Recommendation(s)

Repair regulator connectors.

File batt

battery and charging systems problem

i a ’charge warning lamp does not come on when ignition
switch turned to ON

150

If measure voltage at terminal N of the alternator.it had

voltage,

then A short-circuit in the positive diodes of the
alternator.

Recommendation( )

Replace the positive diodes of the alternator.
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Symptom 4 ' File batt
battery and charging systems problem
i a ’charge warning lamp does not come on when ignition
switch turned to ON
If ground terminal L of the regulator,the charge lamp
comes on,
then Defective regulator.
Recommendation( )
Replace regulator,

Symptom 5 File batt
battery and charging systems problem
IS a 'charge warning lamp does not come on when ignition
switch turned to ON
If the regulator is normal operated,
then Burnt out bulb or fualty wire harness of charge
warning lamp.
Recommendation( )
Replace the bulb or repair the wiring harness.

Symptom & File batt
battery and charging systems problem

i a 'charge warning lamp does not go out after engine
starts’

If check alternator drive belt,it squeals or loose,
then The alternator is not generating electricity due
drive belt is sliped.

Recommendation(s)

Adjust or replace the alternator drive belt.



Symptom 7'

Symptom 8

152

File batt

battery and charging systems problem

IS a ’charge warning lamp does not go out after engine
starts’

If check voltage at IG terminal of regulator.it is no or
low voltage,

then Blown 1G fuse or bad fuse contact.

Recommendation( )

Replace 1G fuse or repair fuse contact.

File batt

battery and charging systems problem

IS a ’charge warning lamp does not go out after engine
starts’

If check voltage at terminal B of alternator,the voltage
is over 15V

and check voltage at terminal Nof alternator,the voltage
IS normal,

then Defective regulator.

Recommendation(s)

Repair or replace regulator.
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Symptom 9 " File batt
battery and charging systems problem
IS a 'charge warning lamp does not go out after engine
starts’
If check voltage at terminal B of alternator,the voltage
is over 15V
and check voltage at terminal N of the regulator connector,
it is no voltage,
then Open in the neutral circuit of the alternator.
Recommendation( )
Repair or replace alternator.
File Link

Symptom 10 File batt
batery and charging systems problem
IS a ’charge warning lamp does not go out after engine
starts’
If check voltage at terminal B of alternator,the voltage
is lower than 13 V
and check the field voltage at terminal F of the regulator
connector,the voltage is corrected,
then Broken coil in the rotor or faulty brush contact in
the alternator.
Recommendation(s)
Repair or replace the alternator.
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Symptom \\ File batt
battery and charging systems problem
is a 'charge warning lamp does not go out after engine
starts’
If check battery voltage at the IG terminal of regulator
connector,the voltage is normal,
then The regulator does not supply voltage to
the alternator.
Recommendation(s)
Repair or replace regulator.

Symptom 12 File batt
battery and charging systems problem
i a ’charge warning lamp does not go out after engine
starts’
If check the voltage at the end of the wire harness
between the ignition switch and the IG terminal of
requlator connector,no voltage indicates,
then A damage to the wire harness between the ignition
switch and regulator connector.
Recommendation(s)

Repair wire harness.
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Symptom 13 File batt
battery and charging systems problem
is a 'charge warning lamp lights faintly when engine
IS running’
If check fuse or contact in the charge warning lamp
circuit,it is blown or bad contact,
then There is reverse current from terminal L of the
requlator via the charge warning lamp due to blown fuse
or fuse contact.
Recommendation(s) :
Repair or replace fuse or fuse contact.

Symptom 14 File batt
battery and charging systems problem
Is a 'charge warning lamp lights faintly when engine is
running’
If check internal resistance of the ignition switch,there
IS much contact resistance in the ignition switch,
then There is reverse current from terminal L of the
requlator via the charge warning lamp due to excessive
resistance in the ignition switch.
Recommendation(s)
Repair or replace the ignition switch.



Symptom 15

Symptom 16
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File batt

battery and charging systems problem

Is a 'charge warning lamp lights faintly when engine is
running’

If check contact at each connector of the wire harness,
there is much resistance in the wiring harness,

then There is reverse current from terminal L of the
requlator via the charge warning lamp due to excessive
resistance at the contact connector of the wire harness.
Recommendation(s)

Repair the contact connector of the wire harness.

File batt

battery and charging systems problem

Is a 'charge warning lamp sometimes comes on while engine
IS running’

If lightly tap the alternator and regulator connector,the
charge warning lamp blinks,

then The connector terminals are not making proper contact
due to vibration,the current to the terminals will be

interrupted,so the alternator will not be able to generate
power.

Recommendation( )

Repair the alternator and regulator connector terminals to
proper contact.



Syiptom 17

Symptom 18
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File batt

battery and charging systems problem

IS a "charge warning lamp sometimes comes on while engine
IS running’

If check the contact condition of each point of the
regulator and resistance between each terminalthere is
excessive resistance,

then Defective regulator.

Recommendation( )

Repair or replace the regulator.

File batt

battery and charging systems problem

IS a 'charge warning lamp sometimes comes on while engine
IS running’

If check the contact condition of the brushes and the slip
rings,the brushes are worn over limit,

then Field current to the rotor will be interrupt,and the
alternator will not be able to generate power due to poor
brushes contact.

Recommendation(s)

Replace the brushes.



a BRAKE
Symptom 1

Symptom 2

File brake

brake system problem

Is a 'too much pedal travel before brakes operate’

If excessive brake pedal free play,

then Master-cylinder push-rod has excessive clearance.
Recomendation(s)

Adjust push rod clearance.

File brake

brake system problem

IS a 'too much pedal travel before brakes operate’

If after check and/or adjusted brake pedal free play the
problem stills happen,

then The brake shoes are excessively worn.
Recomendation(s)

Replace the brake shoes and adjust the brakes.
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aCLUTCH

Symptom 1 File clutch
clutch system problem
Is a "clutch slips while engaged’
If the clutch-pedal is insufficient free travel,
then Improper clutch-linkage adjustment.
Recommendation(s)
Adjust free travel to manufacturer’s specification.

Symptom 2 File clutch
clutch system problem
is a 'clutch slips while engaged’
If the pedal free travel is correct and the clutch still
slips while engaged,
then Broken or weak pressure springs.
Worn friction-disk facings.
Binding of clutch release mechanism.
Grease or oil on disk facings.
Recommendation( )
The clutch must be removed from the car so that it can be
disassembled and examined.
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Symptom 3 'File clutch

Symptom 4

clutch system problem

is a 'clutch grabs or chatters while engaging’

If the clutch linkage is free and operating in normal
fashion,

then Oil or gum on the pressure plate, friction-disk, or
flywheel facings.

Binding of release mechanism or friction-disk hub on clutch
shaft.

Broken disk facing, springs, or pressure plate.

Loose drive-line mechanisms (shaft bushings, universal
joint, or coupling).

Recommendation(s)

Removing the clutch from the car so that it can be
disassembled and examined.

File clutch

clutch system problem

Is a 'clutch spins or drags while disengaged’

If the clutch-pedal is excessive free travel,

then Full pedal movement will not fully release the clutch.
Recommendation(s)

Adjust free travel to manufacturer’s specification and try
clutch again.
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Symptom 5 ' File clutch

Symptom 6

clutch system problem

Is a 'clutch spins or drags while disengaged’

If pedal free travel is correct and the clutch still drags
or spins while disengaged,

then Warped or distorted friction disk or pressure plate.
Loose friction-disk facings.

Friction-disk hub binding on clutch shaft.

Improper release-lever adjustment (on clutch with this type
of adjustment).

No grease in transmission.

Recommendation(s)

The clutch must be removed from the car, disassembled, and
examined so that the trouble can be found.

File clutch

clutch system problem

is a 'clutch-pedal pulsation’

then Improper alignment of transmission with engine.
Pressure plate out of alignment.

Release levers (on adjustable type) not evenly adjusted.
Flywheel not seated on crankshaft flange or flange bent.
Recommendation(s)

Correct alignment and adjust, repair or replace defective
parts.
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Symptom 7 1File clutch
clutch system problem
is a 'rapid friction-disk-facing wear’
If the driver usually keeps his foot on the clutch pedal,
partly depressing it (called ’'riding’ the clutch),
then The clutch slips due to riding the clutch.
Recommendation(s)
Change driving habits.

Symptom 8 File clutch
clutch system problem
is a ’rapid friction-disk-facing wear’
IF the driver is not riding the clutch'out it still rapid
wears, N
then Improper pedal-linkage adjustment.
Weak or broken pressure springs.
Warped pressure plate or friction disk.
Rough flywheel or friction disk.
Recommendation( )
Adjust the pedal-linkage.
The clutch must be removed from the car, disassembed, and
examined so that the trouble can be found.
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Symptom 9 File clutch
clutch system problem
is a clutch noises’
If the noise is heard with the clutch engaged,
Friction-disk hub loose on clutch shaft.
Friction-disk springs broken or weak.
Misalignment to transmission and engine.
Recommendationg)
Removal and disassembly of the clutch units involved so
that the parts can be adjusted or replaced.

Symptom 10 File clutch
clutch system problem
is a "clutch noises’
If the noise is heard with the clutch disengaged,
then Throw-out bearing that i3 worn, binding, or
inadequately fubricated.
Adjustable-type release levers out of adjustment so that
they rub against hub.
Clutch-shaft pilot bearing in crankshaft that is worn or
inadequately lubricated.
Retracting spring (on diaphragm-spring clutch) that is
worn so that it rattles.
Recommendation(s)
Removal and disassembly of the clutch units involved so
that the parts can be adjusted or replaced.



cool
Symptom 1

Symptom 2

Symptom 3
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File cool

cooling system problem

IS a “engine warms up slowly’

If by squeezing the upper hose immediately after starting
a cold,you should be felt the coolant flow through the
upper hose,

then The thermostat is missing or stuck-open.
Recommendation( )
Install the proper thermostat for your particular engine.

File cool

cooling system problem

Is a "engine warms up slowly’

If cover the front of the radiator core until the engine
temperature is at least normal,the gauge still reads 'Cold’
or light is still brightness,

then Defective temperature gauge or temperature sending
switch.

Recommendation( )

Check electrical circuits.Repair as required.

File cool

cooling system problem

IS a 'engine overheats’

If the coolant level in the reservior is always found to be
lower than LON line,

then Leakage in the cooling system.

Recommendation(s)

Check for leak and repair as nessary.
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Symptom 4 File cool

Symptom 5

cooling system problem

is a 'engine overheats’

If the fan turns improperly

and the fan belt is noisy,

then Fan belt looses or missing.
Recommendation( )

Adjust or replace the fan belt.

File cool

cooling system problem

IS a 'engine overheats’

If there are leaves,insects or dirt on radiator or air
conditioner condenser,

then Air does not cool water (Radiator or air conditioner
condenser obstructed).

Recommendation( )

Clean radiator or air conditioner condenser.



Symptom 6

Symptom 7

166

File cool
cooling system problem

is a 'engine overheats’
If the engine overheats without the radiator becoming
normally warm

and the fan belt is properly tightened,

then The thermostat does not open normally,blocking
circulation of coolant.

The thermostat is installed backwards usually cannot open.
Recommendation(s)

Test.Replace it if necessary.

Install the thermostat in correct position.

File cool

cooling system problem

IS a 'engine overheats’

If the water is always overflow through the overflow
tube(s) or vent,

then Defective or wrong radiator pressure cap.
Recommendation! )

Check that the radiator cap’s rubber seal and pressure-test
the radiator cap and replace it necessary.
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Symptom 8 File cool
cooling system problem
is a ’engine overheats’
If the fan belt is properly tightened
and the fan turns improperly when engine is hot,
then Fan-drive clutch defective.
Recommendation(s)
Test.Replace it if necessary.

Symptom 9 File cool
cooling system problem
IS a ’engine overheats’
If water pressure from water pump is too low
(form pressure testing),
then Water pump faulty.
Recommendation(s)
Repair or replace water pump.

Symptom 10 File cool
cooling system problem
IS a ’engine overheats’
If the vehicle has been driven too long in a low gear,
then Water does not cool propery.
Recommendation(s)
Check driving habits or driving conditions.
File Link IGNIT
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Symptom 11 File cool
cooling system problem
Is a 'repeated loss of coolant’
If coolant loss through the overflow tube or vent while
engine is normal temperature,
then The radiator pressure cap or gasket defective.
Recommendation( )
Inspect,wash and pressure test.Replace if cap will not hold
pressure.

Symptom 12 File cool
cooling system problem
IS a 'repeated loss of coolant’
If check cooling system,you should be observed coolant
leakage (rust stains usually show where),
then Coolant leak due to loose or damage cooling system
parts as observed.
Recommendation(s)
Inspect hoses,connections,gaskets,core plugs,drain plugs,
water pump,.expansion tank and hose,radiator.Repair or
replace as required.
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Symptom 13 File cool
cooling system problem
is a 'repeated loss of coolant’
If the engine emitting clouds of white exhaust smoke,
then The coolant leaks into some other part of the engine.
Recommendation(s)
Check head-bolt torque.
Dissemble engine as necessary,check for blown head gasket,
cracked \ head or block.



via DRIVE

Symptom 1 File drive

Symptom 2

drive line systems problem

is a 'knock in drive line,clunking noise’

If clunking noise when car is operated under floating
condition at 16 km/h in high gear or neutral,

then Worn or damaged universal joints.

Side-gear hub counterbore in differential worn oversize.

Recomendation( )
Replace the universal joints.

Replace differential case and/or side gears as required.

File drive

drive line systems problem

IS a 'ping, snap, or click in drive line’

If usually occurs on initial load application after
transmission has been put in gear either forward or
reverse,

then Loose bushing bolts in upper or lower control arm.
Loose companion flange.

Recomendation(s)

Tighten bolts to specified torque.
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Remove companion flange, turn 180 degree from its original

position, lubricate splines, and tighten pinion nut to
specified torque.



a EMIS

Symptom 1 File emis

Symptom 2

exhaust and emission control systems problem
is a ’engine has rough idle’

If engine has a PCV valve

and engine is frequent stalling or loping (speeding up
and slowing down),

then The PCV valve is stuck open or a clogged PCV air
filter.

Recommendation(s)

Replace the PCV valve or the PCV air filter.

File emis

exhaust and emission control systems problem

IS a 'engine has rough idle’

If engine has a PCV valve

and after install new PCV valve the loping or rough idl
persists,

then Restrictions in the PCV valve lines,
Recommendation(s)

Replace the PCV valve lines.

File Link  MECH



172

Symptom 3 File entis
exhaust and emission control systems problem
IS a ’engine hesitates or has poor acceleration’
If the engine has EGR valve,
then The EGR valve is stuck open or opens too soon,it
will admit too much exhaust gas to the engine
cynlinders and cause weak combustion.
Recommendation(s)
Check,clean the ECR valve.



a ENGINE

Symptom 1

Symptom 2

Symptom 3

Symptom 4
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File engine

engine problem

IS a ’engine does not crank’

File Link  START

File engine

engine problem

is a ‘engine cranks slowly but does not start’
File Link  START

File engine

engine problem

is ft "engine cranks normally but does not start’

if no or weak spark at all spark plug wires when spark test.
File Link IONIT

File engine

engine problem

is a 'engine cranks normally but does not start’

if the fuel can not be seen squirting into carburetor throat
while pumping throttle linkage.

File Link FUEL



Symptom 5

Symptom 6

Symptom 7

Symptom 8

Symptom 9

File engine

engine problem

Is a 'engine cranks normally but does not start

if check the ignition system and fuel systems,they are
properly operated.

File Link M

File engine

engine problem

Is a 'engine backfires but fails to start’
File Link  IGNIT")

File engine

engine problem

Is a 'engine starts but fails to keep running*
File Link IGNIT

File engine

engine problem

IS a 'engine has rough idle’
File Link FUEL

File engine

engine problem

IS a ’engine runs but misses steadily at all speeds’
File Link IGNIT
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Symptom 10 File engine
engine problem

IS ’engine runs but misses intermittently at all speeds’
File Link IGNIT

Symptom 11 File engine
engine problem
IS a ’engine runs but misses at high speed only’
File Link IGNIT

Symptom 12 File engine
engine problem
IS a 'engine runs but misses at idle only*
File Link : IGNIT"

Symptom 13 File engine
engine problem
IS a ‘engine misses erratically at all speeds’
File Link  FUEL

Symptom 14 File engine
engine problem
IS a 'engine hesitates or has poor acceleration’
File Link  FUEL

Symptom 15 File engine
engine problem
IS a 'engine 'runs on’ when switched off’
File Link  FUEL



Symptom 16 File engine
engine problem
IS a ’engine overheats’
File Link QOCL



Via FUEL

Symptom 1

Symptom 2

Symptom 3

Symptom 4

File fuel

fuel system problem

is a ’engine cranks normally but does not start’
if engine does not start at all conditions.

File Link  FUELL

File fuel

fuel system problem

is a ’engine cranks normally but does not start’
if engine does not start when it is hot.

File Link  FUEL2

File fuel

fuel system problem

is a ’engine cranks normally but does not start’
If engine does not start when it is cold.

File fuel

fuel system problem

is a ’engine cranks normally but does not start’
if engine does not start when it is cold and
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the choke valve does not close far enough for the ambient

temperature,

then the air-fuel mixture will not be rich enough to start

the engine.
Recommendation( )
Adjust or repair choke system.
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Symptom 5 File fuel
fuel system problem
is a 'engine cranks normally but does not start’
if engine does not start when it is cold
and the choke valve close too far
and the engine to stall immediately after starting,
then the mixture too rich to start the engine (this is
called overchoking).
Recommendation(s)
Adjust or repair choke system.

Symptom 6 File fuel
fuel system problem
IS a "engine cranks normally but does not start’")
if engine does not start when it is cold
and the idle speed too low with engine warmed up,
then the fast idle will not be able to be correctly
adjusted.
Recommendation(s)
Adjust fast idle speed.
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Symptom 7 File fuel

Symptom 8

fuel system problem

is a ’engine cranks normally but does not start’

if engine does not start when it is cold

and before starting engine depress the accelerator pedal
slightly and release it,the choke does not close,

then the automatic choke does not operate.
Recommendation(s)

Repair or replace the automatic choke.

File Link  MiCH

File fuel

fuel system problem

IS a ’engine starts but fails to keep running’

if there is insufficient fuel supply to the carburetor,
then no fuel,fuel line clogged or fuel pump faulty.
Recommendation(s)

Check fuel in tank,fuel line and fuel pump.

File Link  MECH



Symptom 9

Symptom 10
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File fuel

fuel system problem

IS a ’engine hesitates or has poor acceleration’

if the caburetor fuel float level is at normal level

(see from sight glass)

and gasoline does not spurt out from the acceleration
nozzle (check by opening the throttle valve),

then accelerator pump faulty or accelerator linkage out of
adjustment.

Recommendation(s)

Repair or replace accelerator pump,or check full throttle
in the car is also full throttle at the carburator. Adjust
as necessary.

File Link ' FUEL2

File fuel

fuel system problem

IS a ’engine has rough idle’

if the engine operating normally under all other
conditions,

then improper idle speed and fuel mixture adjustments.
Recomaendation(s)

Adjust idle speed and idle speed fuel mixture to
specification.
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Symptom 11 File fuel

Symptom 12

fuel system problem

IS a 'engine has rough idle’

if the engine operating normally under all other conditions
and altering idle speed and mixture adjustments does not
seem to help,

then the idle circuit is clogged.

Recommendation( )

Clean idle circuit.

File fuel

fuel system problem

IS a ’engine has rough idle’

if rough idle combined with other engine operating
troubles,such as lack of power,missing,overheating and so
on,

then Intake vacuum leak.

Recommendations)

Check manifold,carburetor mounting,any connections to
manifold and vacuum advance.
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Symptom 13 File fuel
fuel system problem
is a ’engine runs but misses at idle only’
if the problem exist after carburetor’s idle mixture is
adjusted,
then carburetor’s idle mixture is improperly adjusted.
Recommendation(s)
Readjust the carburetor’s idle mixture according to the
manufacturer’s specifications.
File Link  FUELL

Symptom 14 File fuel
fuel system problem
IS a ’engine runs but misses at high speed only’
if check the fuel pump pressure,its pressure is not within
manufacturer’s specifications,
then the fuel pump pressure is erratic,
Recommendation(s)
Replace the fuel pump.
File Link  FUEL2

Symptom 15 File fuel
fuel system problem
IS a "engine misses erratically at all speeds’
If engine coughs and splutters irregularly often backfiring,
then there may be dirt or water in the fuel system.
Recommendation( )
Clean out the fuel system.
File Link  FUEL2
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Symptom 16 File fuel

Symptom 17

fuel system problem

IS a ’engine has rough idle’

if the throttle valve shaft is loose,

then air leak through the throttle valve shaft to engine
causing the mixture too lean.

Recommendation(s)

Replace or repair the throttle valve shaft.

File Link IGNIT

File fuel

fuel system problem

IS a ‘engine 'runs on’ when switched off’

if the carburetor has a fuel cut solenoid valve

and the engine has smooth idle

and the fuel cut solenoid valve does not a click when
connecting and disconnecting the valve terminal to battery
terminal,

then the fuel cut solenoid valve is stuck opened.
Recommendation(s)

Replace or repair the fuel cut solenoid valve.
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FUEL1

Symptom 1 File fuell
fuel system problem
is a 'engine cranks normally but does not start’
If it has fuel in fuel tank but the fuel can not be seen
squirting into carburetor throat while pumping throttle
linkage
and engine does not start at all conditions
and the gasoline will not be visible through the sight
glass when operate the acceleration pump is not the
presence of gasoline in the float chamber
and disconnect the carburetor’s inlet hose and crank
the engine then see that gasoline is coming out of the hose,
then no gasoline in float chamber due to the needle valve
Is sticking to the seat or the needle valve strainer is
clogged up.
Recommendation(s)
Clean or replace needle valve set or strainer.
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Symptom 2 File fuell

Symptom 3

fuel system problem

is a ’engine cranks normally but does not start’

If it has fuel in fuel tank but the fuel can not be seen
squirting into carburetor throat while pumping throttle
linkage

and engine does not start at all conditions

and when crank engine the gasoline is not coming out of
the carburetor’s inlet hose

and the fuel level in the fuel filter is not rise

and when operate the acceleration pump is not the presence
of gasoline in the float chamber,

then fuel pump malfunction,

Recommendation”)

Repair or replace fuel pump.

File fuell

fuel system problem

IS a ’engine cranks normally but does not start’

If it has fuel in fuel tank but the fuel can not be seen
squirting into carburetor throat while pumping throttle
linkage

and engine does not start at all conditions

and fuel pump operating normally

and the fuel level in the fuel filter is rise

and when operate the acceleration pump is not the presence
of gasoline in the float chamber,

then fuel filter is clogged.

Recommendation( )

Replace the fuel filter.
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Symptom 4 File fuell
fuel system problem
IS a 'engine cranks normally but does not start’
If engine does not start at all conditions
and float level gasoline in float chamber is corrected
and the primary or secondary throttle valve are open when
the engine is started,
then the air-fuel mixture will be too lean due throttle
valve does not close.
Recommendation(s)
Repair or replace.

Symptom 5 File fuell
fuel system problem
is a ’engine cranks normally but does not start’
If engine does not start at all conditions
and float level gasoline in float chamber is corrected
and the throttle valve shaft is loose,
then air leak through the throttle valve shaft to engine
causing the mixture too lean.
Recommendation( )
Replace or repair throttle valve shaft.
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Symptom B File fuell
fuel system problem
is a ’engine cranks normally but does not start’
If engine does not start at all conditions
and float level gasoline in float chamber is corrected
and the carburetor has fuel cut solenoid valve
and you do not feel a click from the soleniod valve when
connecting and disconnecting the valve terminal to battery
terminal,
then Fuel cut solenoid valve is not open.
Recommendation(s)
Replace fuel cut solenoid valve.

Symptom 7 File fuell
fuel system problem
IS a ’engine cranks normally but does not start’
If engine does not start at all conditions
and float level gasoline in float chamber is corrected
and the throttle valve and fuel cut solenoid valve are
normal,
then primary low speed circuit is clogged.
Recommendation(s)
Repair (clean).



Symptom 8 File fuell

Symptom 9

File

Link

fuel system problem

is a 'engine runs but misses at idle only’

If altering the idle mixture adjustment does not seem to
help,

then There are restrictions in the idle fuel system of
the carburetor.

Recommendations )

Remove,disassemble and clean out the carburetor.

File fuell

fuel system problem

is a 'engine cranks normally but does not start’

[f engine does not start at all conditions

and the gasoline vill not be visible through the sight
glass

and when operate the acceleration pump is presence of

gasoline in the float chamber,
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then A foreign particle has gotten between the needle valve

and seat,jamming the valve open causing overflowing.
Recommendation(s)

Lightly tap the air horn over the needle valve with grip
screwdriver to losens the particle.

Clean the needle valve and the valve seat.

MECH

of



a FUEL2

Symptom 1

Symptom 2

File fuel2

fuel system problem

is a 'engine cranks normally but does not start’
[f engine does not start when it is hot

and choke closed when engine is hot,

then The carburetor flooding is due to overchoking.

Recommendation( )

Check choke system.

File fuel2
fuel system problem
is a 'engine cranks normally but does not start’

If engine does not start when it is hot

and choke is proper operated and a strong odor of fuel

present after engine is stopped,

then The carburetor flooding is due to fuel percolation.

Recommendation(s)

Open the throttle wide and crank the engine to exhaust

the rich gases.

Insulated the carburetor from the heat of the engine.

File Link 1 MECH

189



Symptom

Symptom 4

Symptom 5
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File fuel2

fuel system problem

is a 'engine runs but misses at high speed only’

If the fuel pump pressure and float level are normal,
then Carburetor's power valve or passages are clogged or
damaged.

Recommendation(s)

Disassemble carburetor and clean or replace the necessary

components.

File fuel2

fuel system problem

is a 'engine misses erratically at all speeds’
If check fuel filter,it is clogged,

then Inssuffient fuel to carburetor.
Recommendation(s)

Replace the fuel filter.

File fuel2

fuel system problem

is a 'engine misses erratically at all speeds’

If check carburetor float level.it is higher than normal
level,

then The fuel is erratic flow to engine cylinders.
Recommendation(s)

Teadjust the carburetor float level according to the

manufacturer's specifications.



Symptom 6

File fuel2

fuel system problem

is a 'engine hesitates or has poor acceleration’

If the carburetor float level setting is low,

then Insufficient fuel for accelerating.
Recommendation( )

Readjust the carburetor float level setting according to
the menufacturer’s specifications.

File Link IGNIT
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» GEAR

Symptom 1

Symptom 2

Symptom 3

File gear

gearbox system problem

i a ’'gear noises’

If excessive noise in any one gear position,

then Defective gears or bearings that are loaded in that
gear position.

Recommendation®)

Removal and disassembly of the gearbox involved so that

the parts can be repaired.

File gear

gearbox system problem

is a 'gear noises’

[f humming or growling during the time that the gears
under load,

then Worn, chipped, rough, or cracked gears.

Recommendation(s)
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Removal and disassembly the gearbox then replace the gears.

File gear
gearbox system problem

is a 'gear noises’

If gear-grinding noise during engagement(car not moving),

then Engine idling too fast.
Recommendation(s)

Adjust as required.
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Symptom 4 File gear
gearbox system problem
IS a ’'gear noises’
[f grinding noise during gear changes,
then Clutch not operating correctly.
Synchromesh worn.
Worn gearbox bearings.
Recommendations)
Inspect and correct the clutch.
Removal and disassembly of the gearbox involved so that

the parts can be repaired.

Symptom 5 File gear
gearbox system problem
is a 'gear noises’
I[f gear noisy in forward gears,
then Lubricant level is low.
Gearbox misaligned.
Gearbox internal component( ) worn, broken or damaged.
Recommendation( )
Add the lubricant in corrects level,
Align and tighten bolts.

Repair or replace defective parts.



Symptom 6 File gear
gearbox system problem
is a 'gear noises'’
[f gearbox noisy in reverse,
then Reverse idler-gear or shaft worn or damaged.
Recommendation(s)

Replace defective part(s).

Symptom 7 File gear
gearbox system problem
is a 'gear noises’
[f gear lever rattles or makes buzzing noise,
then Gear-stick loose.
Gear-stick damper loose or missing.
Gear-stick ball and socket over-lubricated.
Remote-control linkage worn.
Recommendation(s)
Check and tighten gear-stick.
Check, tighten or replace gear-stick damper.
Remove, dry ball and socket, lubricate sparingly and
replace.

Fit new parts as necessary.



Symptom 8

Symptom 9
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File gear

gearbox system problem

is a "hard gear shifting’

If the shift lever moves hard in all gears,

then Insufficient lubrication of linkages, excessive
tension on shifter rail or shift springs.

Sliding gears tight on shaft splines, bent shifter fork,
scored synchronizing cone or drums, or improper linkage
adjustments.

Failure of clutch to release fully.

Recommendation(s)

Lubricate linkages, check and adjust or replace springs.
Removal and disassembly of the gearbox involved so that
the parts can be adjusted or repaired or reeplaced.

Check and repair the clutch.

File gear

gearbox system problem

is a 'hard gear shifting’

If gear clashing when shifting into second or high,
then Failure of the synchronizing mechanism because of
a broken spring, end play, or defective cone surfaces.
The clutch may not be releasing fully.
Recommendation(s)

Check and replace defective parts.

Check and repair the clutch.
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Symptom 10 File gear
gearbox system problem
is a "hard gear shifting’
If gear clashing when shifting into first and/or reverse
position,
then The clutch may not be releasing fully.
Recommendation(s)

Check and repair the clutch.

Symptom 11 File gear
gearbox system problem
is a 'failure of gears to stay in mesh’
If the gears slip out of high,
then Misalignment between the engine and the gearbox.
Excessive mainshaft end play, worn bearings.
Insufficient spring tension on the gearshift-lever detent
ball notch or worn notch.
Damaged or poor fit of sliding sleeve or synchronizing
unit in gearbox main gear, or improperly adjusted linkage.
Recommendation(s)
Correct the gearbox alignment,
Removal and disassembly of the gearbox involved so that the

parts can be adjusted, repaired or replaced.



Symptom 12

Symptom 13
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File gear

gearbox system problem

is a 'failure of gears to stay in mesh’

If the gears slip out of second,

then Abnormal gear clearance or end play of main shaft,
worn gear teeth.

Defective fit of sliding sleeve or synchronizing unit in
second-gear or on main shaft.

Improperly adjusted linkages.

Recommendation(s)

Removal and disassembly of the gearbox involved so that

the parts can be adjusted, repaired or replaced.

File gear

gearbox system problem

is a 'failure of gears to stay in mesh’

[f the gears slip out of low or reverse,

then Loose fit of sliding sleeve and low-speed gear on main
shaft, excessive countershaft end play.

Improperly adjusted linkages.

Recommendation(s)

Removal and disassembly of the gearbox involved so that

the parts can be adjusted, repaired or replaced.



» IGNI1T

Symptom 1
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File ignit

ignition system problei

is a 'engine cranks noraally but does not start’

if no or weak spark is observed from coil out wire (when
spark test),

then the ignition priaary circuit is defective.

Recommendation( )

Check ignition switch,low tension wires,ballast resistor,
contact braker point for shorted or defective,clean,repair
or replace.

Check condenser with condenser test,replace if it is fualty.
Check ignition coil for open or shorted,replace.

Check contact braker for shorts or missing insulation
between moving arm and baseplate,replace if it is shorts.
Check ignition module for open,grounded loose,or corroded,
or defective,repair or replace.

Check reluctor or pickup coil for defective,replace.



Symptom 2

Symptom 3
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File ignit

ignition system problea

is a 'engine cranks normally but does not start*

if no or weak spark is observed from all or any spark plug
wires (when spark test),

then the ignition secondary circuit is defective.
Recommendation(s)

Check distributor cap towers and/or terminals,carbon brush,
if they are corroded or eroded,replace.

Check distributor rotor,if it is cracked,replace.

Check spark plug wires,if it is crack pr deterioration,

replace.

File ignit

ignition system prohlem

is a 'engine cranks normally but does not start’

if the engine is wet due to it has been raining or the car
has just heen washed,

then the high tension wires being shorted through
condensation or damp.

Recommendation(s)

Remove the distributor cap and dry it out.

Wipe all spark plug cables dry and off the coil primary
cable.

Wipe all moisture from the distributor terminal housing,

cap,coil,spark plugs and spark plug wires.
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Symptom 4 File ignit
ignition system problem
is a 'engine cranks normally but does not start’
if engine is misfired,
then Defective or dirty spark plugs or incorrect ignition
timing or secondary cables not connected in firing order.
Recommendation( )
Check spark plug gap and adjust to recommended
specifications \nor clean spark plugs.
Adjust ignition timing or reconnect firing order.

File Link FUEL

Symptom 5 File ignit
ignition system problem
is a 'engine backfires but fails to start’
if the car has just heen washed or it has been raining,
then the high tension wires being shorted.
Recommendation( )
Wipe all dust and moisture from the exterior of
the distributor,coil,spark plugs,and spark plug wires and

again attempt to start the engine.

Symptom 6 File ignit
ignition system problem
is a 'engine backfires but fails to start’
if the car has just been washed or it has been raining and
check interior of distributor cap,it is wet,
then high-voltage leakage between terminals.
Recommendation( )

Dry the interior of distributor cap and rotor.



Symptom 7

Symptom 8

Symptom 9
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File ignit

ignition system problem

is a 'engine backfires but fails to start’

if the problem is existed after the spark plug wires are
removed and installed,

then the spark plug wires go to incorrect spark plugs.
Recommendation(s)

Reconnect the spark plug wires correctly.

File ignit

ignition system problem

is a 'engine backfires but fails to start’

if check distributor cap and rotor,they are cracked or
shorted,

then the high-voltage surge jumps from it normal path to
nearby terminal or spark plug wire causing the wrong spark

plug to fire.
Recommendation(s)

Replace deflective parts.

File ignit

ignition system problem

is a 'engine starts but fails to keep running’

if unsatisfactory spark is being delivered to the spark
plugs,

then defective in ignition system.

Recommendation(s)

Check to find defective parts and repair or replace.

File Link FUEL
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Symptom 10 File ignit
ignition system problem
is a 'engine has rough idle’
if the engine operating normally under all other
conditions
and idle speed and mixture are proper adjustments,
then fouled or improperly gapped spark plugs.
Recommendation( )

Clean and adjust spark plug gaps or replace spark plugs.

Symptom 11 File ignit
ignition system problem
is a 'engine has rough idle’
if rough idle combined with other engine operating
troubles,such as lack of power,missing,overheating and
S0 0N
and no leak in intake system,
then contact-breaker points incorrectly set or worn.
Loose connections in the ignition primary circuit.
Recommendation(s)
Clean and adjust (or replace) breaker points.
Tighten all connections in the ignition primary circuit,

including the condenser ground connection.



Symptom 12

Symptom 13

Symptom 14

Symptom 15
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File ignit

ignition system problem

is a 'engine has rough idle’

if rough idle combined with other engine operating
troubles,such as lack of power,missing,overheating and
S0 on

and altering contact-breaker points and tighten all
connections does not seem help,

then Incorrect ignition timing.

Recommendation(s)

Adjust ignition timing to specification.

File Link EMIS

File ignit
ignition system problem
is a 'engine runs but misses steadily at all speeds’

File Link IGNITL1")

File ignit
ignition system problem

is a 'engine runs but misses intermittently at all speeds’

File Link IGNIT?2

File ignit
ignition system problem
is a 'engine runs but misses at high speed only’

File Link IGNIT3
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Symptom 16 File ignit
ignition system problem
is a 'engine runs but misses at idle only’

File Link IGNIT1

Symptom 17 File ignit
ignition system problem
is a 'engine hesitates or has poor acceleration’
if the engine backfires while its accelerated,
then the ignition timing is set too late,i.e.,"retard".
Incorrect distributor automatic advance.
Recommendation(s)
Readjust ignition timing to manufacturer's specifications.
Replace worn or damaged parts.Adjust engine timing to
specifications. Remove restriction or carry out repair,or
tighten connections in vacuum line.

File Link IGNIT3

Symptom 18 File ignit
ignition system problem

is a 'engine overheats’

[f the cooling system is properly operated

and the engine has poor acceleration,

then Retard ignition timing.

Recommendation(s)

Adjust ignition timimg to meet the manufacturer’s

specifications.



IGNIT1
Symptom 1

Symptom 2

File ignitl

ignition system problem

is a 'engine runs but misses steadily at all speeds’
[f check the rpm drop as each spark plug wire is
disconnected, no rpm drop when a particular spark plug
wire is disconnected,

then The particular spark plug is defective.
Recommendation( )

Replace the defective spark plug.

File ignitl

ignition system problem

is a 'engine runs but misses steadily at all speeds’

If check the resistance of each spark plug wire,it is
abnormal resistance,

then Speck plug wires are broken,cracked or otherwise
defective.

Recommendation(s)

Replace those wires which do not meet the manufacturer’

specifications.
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Symptom 3 File ignitl
ignition system problem
Is a ’engine runs but misses steadily at all speeds’
If inspect distributor cap,it is cracks,burned or eroded
terminals, corrosion in the sockets or evidence of carbon
tracking,
then The distributor cap is chipped,cracked or otherwise
defective.
Recommendation(s)

Replace or repair distrbutor cap as necessary.

Symptom 4 File ignitl
ignition system problem
is a 'engine runs but misses at idle only’
[f check contact points gap,it is smaller than
specification,
then The ignition contact points are incorrectly set.
Recommendation( )
Readjust the gap and check it with a dwell meter,as

specification.

Symptom 5 File ignitl
ignition system problem
is a 'engine runs but misses at idle only’
If check condition of distributor's shaft,distributor
cam and rubbing block,they are loose or worn,
then Incorrect ignition timing due to worn distributor’s
shaft bushing or the distributor cam and rubbing block.
Recommendations )

Replace the bushing or the cam and breaker points unit.
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Syaptoa 6 File ignitl
ignition system problem
is a 'engine runs but misses at idle only’
I[f the contact points,distributor's shaft,distributor
cam and rubbing block are proper condition,
then Ignition system has a faulty coil or condenser.
Recommendation(s)
Check the coil and condenser with an electrical tester and
replace the necessary defective parts.

File Link FUEL



208

IONIT2

Symptom 1 File ignit.2
ignition system problem
is a 'engine runs but misses intermittently at all speeds’
If inspect the breaker contacts points,they are dirty or
corroded,
then Excessive the contact points resistance.
Recommendation(s)

Clean or replace the contact points as necessary.

Symptom 2 File ignit2
ignition system problem
is a 'engine runs but misses intermittently at all speeds’
[f the breaker contact points are corroded rapidly,
then The distributor's condenser has excessive condenser
resistance, output capacity,or leakage.
Recommendation( )
Check it with a condenser tester.Make sure that all the
connections are tight.Replace the condenser if it s

defective.



Symptom 3

Symptom 4
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File ignit2

ignition system problem

is a 'engine runs but misses intermittently at all speeds’
[f check voltage drop across the primary resistance wire

or ballast resistor with voltmeter,it is abnormal voltage
drop,

then The ignition coil's primary winding shows evidence of
worn insulation or broken strands,and the coil's terminals
are loose or corroded.

Recommendation(s)

Replace defective units if not within manufacturer's

specifications.

File ignit2

ignition system problem

is a 'engine runs but misses intermittently at all speeds’
[f proper ignition primary circuit,

then lIgnition coil is defective.

Recommendation(s)

Check the coil with a coil tester and replace it if it is

defective.
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a IGNIT3

Symptom 1 File ignit3
ignition system problem
Is a 'engine runs but misses at high speed only’
If check condition of spark plugs,they are abnormal,
then Spark plugs are fouled or incorrectly gapped.
Recommendation”)
Clean and regap the spark plugs as necessary.

File Link FUEL

Symptom 2 File ignit3
ignition system problem
is a 'engine hesitates or has poor acceleration’
If the engine misfires while its accelerated,
then Spark plugs are fouled or incorrectly gapped.
Recommendation(s)
Clean and regap the spark plugs to menufacturer’s

specification.

Symptom 3 File ignit3
ignition system problem
is a 'engine hesitates or has poor acceleration’
If altering the spark plugs do not seem to help,
then The distributor's contact points are dirty or pitted.
Recommendatiou(s)
Clean the contact points as necessary and regap to
manufacturer's specifications.

File Link EMIS



LIGHT

Symptom 1

Symptom 2

211

File light

body electical system problem

is a "head lamps do not light for both high and low beams’
I'f after check and corrected fusible link,this problem can
bhe eliminated,

then Head lamps are open circuit due defective fusible link.
Recommendation(s)

Replace fusible link.

File Link LIGLIT2

File light

hody electrical system problem

is a "high beam cannot be switched to low beam or vice
versa’

['f conduct continuity test across the combination switch,
the head lamps will light,

then Defective combination switch.

Recommendation(s)

Replace combination switch.



Symptom 3

Symptom 4

Symptom 5
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File light

body electrical system problem

is a '"high beam cannot be switched to low bheam or vice
versa'

I[f conduct continuity test across the light relay,the head
lamps will Tlight,

then Defective light relay.

Recommendation(s)

Check light relay for proper operation and replace if

necessary.

File light

body electrical system problem

is a 'head lamps dim’

If the head lamps will bright while increased engine speed,
then Partly discharged or defective battery.
Recommendation( )

Measure specific gravity of electrolyte and recharge or
replace battery if necessary.

File Link LIGIIT?2

File light

hody electrical system problem

is a "head lamp lights on only one side’

If after check and corrected the head lamp connection,the
head lamp light,

then Loose head lamp connection.

Recommendation(s)

Repair and/or tighten head lump connection.



Symptom 6

Symptom 7

Symptom 8

File light
body electrical system problem

is a '"turn signal lamps do not operate’

If after check and corrected fuse,turn signal lamps will

normal operate,

then Burnt fuse.
Recommendation(s)
Replace fuse.

File Link LIGHT?2

File Tlight

body electrical system problem

is a 'flashing cycle is too slow or too fast (Pilot
does not go out)’

If the problem exists after replace new bulbs,

then Bulbs of wattage other than that specified is being

used.
Recommendation(s)
Replace with one specified.

File Link LIGHT?2

File Tlight

body electrical system problem

is a 'flashing cycle is irregular’

I[f flashing cycle is normal after replace new bulbs,
then Burnt bulbs.

Recommendation(s)

Check and replace defective bulb with one specified.

File Link  LIGHT2



Symptom ) File light
hody electrical system problem
is a 'the stoplights remain on’
If after check and corrected stoplight switch,the
stoplights will normal operate,
then The stoplight switch is improperly adjusted or
defective.
Recommendation(s)
Adjust or replace the stoplight switch as required.

File Link LIGHT2

Symptom 10 File light
bhody electrical system problem
is a 'the stoplights do not go on’
If after check and corrected fuse,the stoplights will
normal operate,
then A fuse may be blown out.
Recommendation(s)
Replace the fuse using one of correct ampere rating.

File Link LIGHT2

Symptom 11 File light
bhody electrical system problem
is a '"horn does not operate’
[f head lamps dim,
then Discharged battery.
Recommendation( )
Recharge or replace battery.

File Link LIGHT?2
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Symptom 12 File light
bhody electrical system problem
is a "horn sounds continuously’
[f when the lead wire is disconnected from horn relay ' '
terminal ,horn stops to sound,
then Short-circuited horn button and/or horn button lead

wire.
Recommendation(s)

Repair horn button or its its wiring.

Symptom 13 File light
bhody electrical system problem
is a "horn sounds continuously’
[f when the lead wire is disconnected from horn relay 'H’
terminal ,horn stops to sound,
then Defective horn relay.
Recommendation(s)

Replace horn relay.

Symptom 14 File light
body electrical system problem
is a "horn reduced volume and/or tone quality’
[f after check and corrected connector contact
(fuse,relay,horn and/or horn button),horn sound is normal,
then Loose or poor connector contact.
Recommendation(s)

Repair connector contact.
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Symptom 15 File light
body electrical system problem
is a "horn reduced volume and/or tone quality’
[f horn sounds abnormal when "B’ and 'H' horn relay
terminals are connected with a test lead,
then Defective horn.
Recommendation(s)

Repair or replace horn.

Symptom 16 File light
body electrical system problem
is a 'windshield wipers do not operate’
If windshield wipers will operate when connected test lead
across the wiper fuse,
then The wiper fuse is blown.
Recommendation(s)
Replace the fuse with one of correct ampere rating.

File Link LIQIIT2

Symptom 17 File light
body electrical system problem
is a 'windshield wiper operating speed is too slow’
If the head lamps dim,
then Low source voltage.
Recommendations)

Recharged or replace battery if necessary.



Symptom 18

Symptom 19
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File light

body electrical system problem

is a 'windshield wiper operating speed is too slow’
If the wiper operating speed i3 normal when conduct
continuity test the wipe switch,

then Improper wiper switch contact.
Recommendation(s)

Repair or replace the wiper switch.

File Link LIOHT?2

File light

body electrical system problem

is a 'windshield washer does not operate’

I[f windshield washer will operate when connected pump
motor terminal to battery with test lead,

then The windshield washer switch or the wiring or
connectors are fulty.

Recommendation(s)

Replace the windshield washer switch.

Check all the connectors to make sure that they are
clean and tight.

Check the wiring for open or short circuiting.



Symptom 20

File light

bhody electrical system problem

is a 'windshield washer does not operate’

[f the windshield washer pump does not operate,
then The windshield washer pump is defective.
Recommendation(s)

Replace the windshield washer pump.

File Link LIGHT1

18
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lula LIGHT1
Symptom 1 File lightl
body electrical system problem
IS a 'windshield washer does not operate’
If windshield washer will operate after check and
corrected the fluid level in the reservoir,
then The fluid level in the reservoir is low.
Recommendation(s)
Add fluid into reservoir as required to bring up the level.

Symptom 2 File lightl
body electrical system problem
IS a 'windshield washer does not operate’
If windshield washer will operate when check and corrected
the hose leading to the nozzles and the nozzles,
then The hose leading to the nozzles are disconnected or
damaged.
The nozzles are clogged.
Recommendation(s)
Reconnect or replace thr hoses as required.
Clean out the nozzles or replace them.



I*la LIGHT2
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Symptom 1 File light2

Symptom 2

Symptom 3

body electrical system problem

is a "head lamps do not light for both high and low beams’
If after check and corrected head lamps connection,this
problem can be eliminated,

then Loose connection or open circuit,

Recommendation(s)

Check wiring and/or repair connection,

File light2

body electrical system problem

IS a "head lamps do not light for both high and low beams’
If conduct continuity test across the combination switch,
the head lamps will light,

then Defective combination switch.

Recommendation(s)

Replace combination switch.

File light2

body electrical system problem

is a "head lamps do not light for both high and low beams’
If after added ground,the head lamps will light,

then Defective light relay.

Recommendations)

Check light relay for proper operation and replace if
necessary.



221

Symptom 4 File light2
body electrical system problem
is a “head lamps do not light for both high and low beams’
If after added ground,the head lamps will light,
then No ground.
Recommendation(s)
Clean and tighten ground terminal,

Symptom 5 File iight2
body electrical system problem
Is a "head lamps dim’
If after check and corrected ground and connection,the
head lamps will bright,
then Poor ground or loose connection,
Recommendation( )
Clean and/or tighten.

Symptom 6 File light2
body electrical system problem
is a "head lamps dim’
If the voltage at head lamp terminals is less than 1213
Volts while increased engine speed,
then Defective charging system.
Recommendation(s)
Check and correct charging system for proper operation.
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Symptom 7 File light2
body electrical system problem
I a 'turn signal lamps do not operate’
If after check and corrected wiring connection,the turn
signals normal operate,
then Loose connection or open circuit,
Recommendation( )
Check wiring and/or repair connection.

Symptom 8 File light2
body electrical system problem
IS a 'turn signal lamps do not operate’
If after check and corrected flasher unit,the turn signals
will normal operate,
then Defective flasher unit.
Recommendation(s)
Replace flasher unit.

Symptom 9 File light2
body electrical system problem
IS a 'turn signal lamps do not operate’
If after conduct continuity test turn signal lamps across
turn signal switch,the turn signal lamps will normal
operate,
then Defective turn signal switch.
Recommendation(s)
Repair or replace turn signal switch.
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Symptom 10 File light2

body electrical system problem

is a ’flashing cycle is too slow or too fast (Pilot lamp
does not go out)’

If flashing cycle is normal after replace new bulbs,
then Burnt bulbs.
Recommendation( )
Check and replace defective bulb with one specified.

Symptom 11 File light2
body electrical system problem
is a 'flashing cycle is too slow or too fast (Pilot lamp
does not go out)’
If after check and corrected the wiring connection,
flashing cycle is normal,
then Loose connection.
Recommendation(s)
Check wiring and/or repair connection,

Symptom 12 File light2
body electrical system problem
is a 'flashing cycle is too slow or too fast (Pilot lamp
does not go out)’
If after check and corrected flasher unit,the flashing
cycle will normal operate,
then Defective flasher unit.
Recommendation(s) :
Replace flasher unit.
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Symptom 13 File light2
body electrical system problem
Is a 'flashing cycle is irregular’
If after check and corrected the wiring connection,
flashing cycle is normal,
then Loose connection.
Recoamendation(s)
Check wiring and/or repair connection,

Symptom 14 File light2
body electrical system problem
is a 'flashing cycle is irregular’
If the problem exists after replace new bulbs,
then Bulbs of wattage other than that specified is being
used.
Recommendation(s)
Replace with one specified.

Symptom 15 File light?2
body electrical system problem
Is a 'the stoplights remain on’
If after check and corrected wiring for grounds,the
stoplight will normal operate,
then The wiring is faulty.
Recommendation”)
Check the wiring in the affected circuit for grounds,and
correct as necessary.



225

Symptom 16 File light2
body electrical system problem
is a 'the stoplights do not go on’
If after check and replace the bulbs,the stoplights go on,
then The bulbs are burned out.
Recommendation( )
Replace the bulbs using correct type replacement bulbs.

Symptom 17 File light2
body electrical system problem
Is a "the stoplights do not go on’
If after conduct continuity test across the stoplight
switch,the stoplights go on,
then The stoplight switch is improperly adjusted or
defective.
Recommendation(s)
Adjust or replace the switch as required.

Symptom 18 File light2
body electrical system problem
is a 'the stoplights do not go on’
If after check and corrected wiring connection,the
stoplights go on,
then Loose connection or open circuit.
Recommendation( )
Check the connectors to make sure that they are clean and
tight.
Check wiring in affected circuit for opens or grounds.



226

Symptom 19 File light2
body electrical system problem
IS a “horn does not operate*
If after check und corrected fuse,horn sounds,
then Burnt fuse.

Recommendation(s)
Replace the fuse using one of correct ampere rating.

Symptom 20 File light?2
body electrical system problem
IS a "horn does not operate’
If horn sounds when horn relay ’ * terminal is grounded,
then Faulty horn button contact.
Recommendation(s)
Repair horn button.

Symptom 21 File light2
body electrical system problem
is a “horn does not operate’
If horn sounds when ’B’ and *H' horn relay terminals are
connected with a test lead,
then Defective from horn relay.
Recommendation(s) :
Replace horn relay.



Symptom 22

Symptom 23

Symptom 24
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File light2

body electrical system problem

IS a ’horn does not operate’

If horn sounds after check and corrected horn and wiring
connection,

then Defective horn or loose horn terminal connection.
Recommendation(s)

Correct horn terminal connection or replace horn.

File light2

body electrical system problem

IS a 'windshield wipers do not operate’

If after check and corrected wiring and connectors,the
windshield wipers will normal operate,

then Faulty wiring or connectors.

Recommendation( )

Check all the connectors to make sure that they are clean
and tight;

Check the wiring for open or short circuiting.

File light2

body electrical system problem

i a 'windshield wipers do not operate*

If windshield wipers will operate when check and corrected
the wiper switch,

then The wiper switch is faulty.

Recommendation(s) :

Replace the wiper switch.



Symptom 25

Symptom 26

Symptom 27
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File light2

body electrical system problem

I a 'windshield wipers do not operate’

If the wipers will not operate when connected the wiper
motor terminal to battery with lead test,

then The wiper motor is faulty.

Recommendation(s)

Repair or replace the wiper motor,

File light2

body electrical system problem

IS a 'windshield wipers do not operate’

If the wiper motor will turn when the wiper link is
disconnected,

then Foreign materials interrupt the movement of link
mechanism.

Seized or rusted am shaft.

Recommendation(s)

Remove the foreign materials.

Lubricate or replace arm shaft.

File light2

body electrical system problem

IS a 'windshield wiper operating speed is too slow’
If humming occurs on motor in arm operating cycle,
then Seized arm shaft and/or link mechanism.
Recommendations )

Lubricate or replace
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Symptom 20 File light2
body electrical system problem
IS a 'windshield wiper operating speed is too slow’
If with arm raised,excessive current still flow to wiper
motor,
then Short-circuit of motor armature.
Seized wiper motor shaft.
Recommendation(s)
Replace wiper motor.
Rplace wiper motor or lubricate hearing with engine oil.

Symptom 29 File light2
body electrical system problem
IS a 'windshield wiper operating speed is too slow’
If windshield wiper stops by lightly holding with hand,
then Worn wiper motor brush.
Recommendation(s)
Replace wiper motor,

Symptom 30 File light2
body electrical system problem
IS a 'windshield wiper operating speed is too slow’
If wiper operating speed is normal when raise arm and
windshield wiper with out applying load,
then Windshield wiper blade sticks on windshield glass.
Recommendation(s)
Clean windshield glass and/or replace wiper blade.
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Symptom 1

Symptom 2
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File lub

lubricating system problem

IS a ’'engine uses too much oil (excessive oil consumption)’
If blue-gray smoke from exhaust when accelerate the engine
after operating idle speed for short time,

then The oil is getting into the combustion chamber past
the valve \ guides and the piston rings and it burns.
Recommendation( )

The engine will require a teardown and overhual to replace
and repair the valve guides and piston rings.

File lub

lubricating system problem

IS a ’engine uses too much oil (excessive oil consumption)’
If have oil spots under the engine of a parked car,

then The oil leak from a loose fitting or filter,or from

a gasket or seal that fails.

Recommendation(s)

Clean engine thoroughly.Run engine (hot) and look for leaks.
Replace or tighten gaskets as necessary.
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Symptoi 3 File lub

Symptom 4

Symptom 5

lubricating system problem

IS a 'engine uses too much oil (excessive oil consumption)’
If have oil spots under the engine of a parked car and
check pev valve,it is stuck closed,

then Oil leak through gaskets and seals due to excessive
crankcase pressure.

Recommendation( )

Replace PCV valve.

File lub

lubrictaing system problem

Is a 'oil-pressure light or gauge shows low pressure’
If check the level of the oil in the oil pan to use the
dipstick,the oil level under low line,

then Low oil level.

Reeommendation(s)

Add oil to correct level.

File lub

lubricating system problem

Is a oil-pressure light or gauge shows low pressure’

If check condition of oil,it is contaminated or contains
gasoline,

then Oil excessively thin because of dilution,poor quality,
or improper grade.

Recommendation(s)

Drain and refill crankcase with recommended oil.
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Symptom 6 File lub

Symptom 7

Symptom 8

lubricating system problem

IS a "oil-pressure light or gauge shows low pressure’

If substitute a good oil-pressure sending unit or gauge,
the light or gauge reads normally,

then Defective oil-pressure sending unit or inaccurate
gauge.

Recommendation(s)

Inspect and replace the oil-pressure sending unit or gauge.

File lub

lubricating system problem

Is a ’oil-pressure light or gauge shows low pressure’

If check oil pressure with oil-pressure gauge while running
engine,the oil pressure is lower than normal,

then A weak or broken relief-valve spring, and

A worn oil pump, and

A broken or cracked or an obstruction in the oil line.
Recommendation( )

Check,repair or replace the defective parts.

File lub

lubricating system problem

is a 'oil-pressure light or gauge shows low pressure’
If noise from the main,rod, or camshaft bearings,

then Excessive main,rod, or camshaft hearing clearance.
Recommendation(s)

Measure bearing clearances,repair as necessary.
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» MECH

Symptom 1 File mech
mechanical parts system problem
IS a ’engine cranks normally but does not start’
If check compression all cylinders with copression test
gauge,the compression is extremely low,
then Compression is leaked through damage engine parts
such as piston rings,valves,head gasket.
Recommendation( )
Determine cause of low compression by perfroming
a compression test with compression tester and correct as
necessary.

Symptom 2 File mech
mechanical parts system problem
IS a 'engine starts but fails to keep running’
If ignition and fuel systems are proper operated,
then Leaking valves and valves sticking or with incorrect
clearances and then broken or weak valve springs and then
worn guides and leaking cylinder gasket and leak past
piston rings,scored cyinder bores.
Recommendation(s)
Repair or replace the defective parts.
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Symptom 3 File mech

Symptom 4

mechanical parts system problem

is a ’engine has rough idle’

If rough idle combined with other engine operating
troubles,such as lack of power,missing,overheating and so
on and check engine compression,it is lower than normal,
then Poor valve to valve seat contact.

Failure of cylinder head gasket.

Recommendation( )

Regrinding or replace valve and valve seat.

Replace cylinder head gasket.

File mech

mechanical parts system problem

IS a ’engine has rough idle’

If rough idle combined with other engine operating troubles,
such as lack of power,missing,overheating and so on and
check valve clearance,it is too tight,

then Leak through valves.

Recommendation(s)

Adjust valve clearance to specification.
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Symptom 1

Symptom 2

Symptom 3

Symptom 4
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File start
starting system problem

is a ’engine does not crank’
If the starting motor does not spin.
File Link  STARTL

File start

starting system problem

IS a ’engine does not crank’

If the starting motor spins and drive pinion engages with
flywheel ring gear,

then The starting motor overrunning clutch is slipping.
Recommendation(s) :

Repair or replace the overrunning clutch.

File start

starting system problem

IS a 'engine does not crank’

If the starting motor spins and the pinion gear is rotates,
making unusual rapsing noise,

then Damage or worn the pinion or ring gear.
Recommendation(s)

Replace the gear.

File start
starting system problem

Is a 'engine cranks slowly but does not start’
File Link  START2
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Symptom 5 File start
starting system problem
is a ’'unusual noises’
If high-pitched whine during cranking (before engine
fires),
then Too much clearance hetween the overrunning-clutch
pinion and ring gear.
Recommendation( )
Adjusting the clearance between pinion and ring gear
according to the manufacturer’s specifications.

Symptom 6 File start
starting system problem
IS a 'unusual noises’
If high-pitched whine during after engine fires as key is
released,
then Too little clearance between the overrunning-clutch
pinion and ring gear.
Recommendation(s)
Adjusting the clearance between pinion and ring gear
according to the manufacturer’s specifications.
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Symptom 7 File start

Symptom 8

starting system problem

is a 'unusual noises’

If loud, whoop,buzzing,or siren sound after engine fires but
while starter is engaged-sounds like a siren if engine is
rewed,

then Defective overrunning clutch.

Recommendation(s)

Replace overrunning clutch.

File start

starting system problem

IS a ‘unusual noises’

If Rumble,growl,or knock as starter is coasting to a stop
after engine starts,

then Bent or unbalanced armature.

Recommendation(s)

Replace armature.
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» START1

Symptom 1 File startl
starting system problem
is a ’engine does not crank’
If the starting motor does not spin
and the solenoid plunger to repeatedly pull in and release
(making a clattering noise),
then Insufficient voltage is being applied to the starting
motor or defective starter solenoid.
Recommendation®) :
Check battery terminal voltage, while starting,if the
voltage below 9.B Voltrecharge or replace the battery.
Check for stains or corroded battery terminal,cables or
loose connections as well.
Check starter solenoid for damaged hold-in coil,improper
hold-in coil grounding.

Symptom 2 File startl
starting system problem
IS a 'engine does not crank’
If the starting motor does not spin
and the solenoid plunger does not pull in(not loud click),
then Starting circuit is opened.
Recommendation( )
Check ignition switch,the wiring between battery and
solenoid switch terminal and repair or replace any
defective components,
Check the starter solenoid and repair or replace,if its
defective.



Symptom 3 File startl
starting system problem
is a ’engine does not crank’
If the starting motor does not spin
and the solenoid plunger pulls in (a loud click) but
nothing else happens,
then Short or open circuit in the starting motor.
The pinion gear jammed in flywheel ring gear.
Seized engine or water in cylinder,
Recommendation(s)
Repair or replace starting motor.
Free the pinion gear.
Check engine to find trouble.



START2

Symptom 1

Symptom 2

Symptom 3
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File start2

starting system problem

IS a ’engine cranks slowly but does not start’

If check battery voltage before starting,the voltage is
lower than normal,

then Battery low in charge.

Recommendation( )

Charge battery and check charging system.

File start2

starting system problem

is a 'engine cranks slowly but does not start’

If battery cables or connections are abnormal hot while
starting engine,

then Corroded battery cables or loose connections, or bad
engine-to-chassis earth strap, or undersize battery cables.
Recommendation(s)

Clean battery connections or replace battery cables and
earth strap. Tighten battery and starter-motor connections.

File start2

starting system problem

IS a 'engine cranks slowly but does not start’

If this problem exists after change engine oil,

then Incorrect viscosity of engine oil.

Recommendation(s)

Drain crankcase and refill with proper-viscosity engine oil
and change oil filter if necessary.
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Symptom 4 File start2

Symptom 5

starting system problem

IS a ’engine cranks slowly but does not start’

If the engine can not be turned easily with a socket and
wrench at the engine crankshaft pulley,

then Problem in mechanical parts such as a broken or seized
piston ring or bearing.

Recommendation(s)

Disassembly engine to find causes of rotational resistance
and repair.

File start2

starting system problem

is a ’engine cranks slowly but does not start’

If check starting motor when it removed from engine,it
spins at normal speed,

then Defective in starting motor.

Recommendation(s)

Check solenoid contact,repair or replace if necessary.
Check the brushes and the commutator,repair or replace if
necessary.

Check for slipping if the starter overrunning-clutch,
replace if necessary.

check for shorting into starting motor,repair or replace if
necessary.



STEER
Symptom 1

Symptom 2

Symptom 3

File steer

steering system problem

is a ’car hard to steer’

If car is used manual steering

and check steering linkage,it is excessive friction,
then steering linkage is dry.

Recommendation( )

Lubricate linkage.

File steer

steering system problem

is a ’car hard to steer’

If car is used power steering

and check power steering belt,it is to loosen,
then Power steering belt slips.
Recommendation( )

Tighten or replace belt.

File steer

steering system problem

IS a 'poor steering wheel return’

If check steering gear,it is excessive friction,
then Steering gear misadjusted or low oil level.
Recommendation( )

Have steering gear adjusted or lubricated.



Symptom 4 File steer
steering system problem
IS a 'poor steering wheel return’
If check steering linkage,it is excessive friction,
then steering linkage is dry.
Kecommendation(s) :
Lubricate linkage.

Symptom 5 File steer
steering system problem
IS a ’car hard to steer’
If car is used power steering
and check steering gear,it is excessive friction,
then Steering gear misadjusted or low oil level.
Recommendation( )
Have steering gear adjusted or lubricated,

Symptom 6 File steer
steering system problem
is a "loud squeal in steering’
If car is used power steering
and check power steering belt,it is to loosen,
then Power steering belt slips.
Recommendation( )
Tighten or replace belt.



Symptom 7

Symptom 8

Symptom )
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File steer

steering system problem

IS a 'grinding noise in steering’

If car is used power steering

and check power steering fluid level,it is too low,

then Lack power steering fluid for properly operation.
Recommendation(s)

Check and corrected for fluid leakage, add power steering
fluid for proper level.

File steer

steering system problem

IS a 'car hard to steer’

If car is used power steering

and check power steering fluid level.it is too low,

then Lack power steering fluid for properly operation.
Recommendation( )

Check and corrected for fluid leakage, add power steering
fluid for proper level.

File steer

steering system problem

Is a 'car hard to steer’

If car is used power steering

and check power steering pump pressure,it is low pressure
while power steering belt and fluid level are normal,
then Power steering pump faulty.

Recommendation(s)

Have pump tested and repair.
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Symptom 10 File steer

Symptom 11

Symptom 12

steering system problem

IS a ’steering wheel surges or jerks’

If car is used power steering

and check power steering pump pressure,it is low pressure
while power steering belt and fluid level are normal,
then Power steering pump faulty.

Recommendation(s)

Have pump tested and repair.

File steer

steering system problem

IS a ’steering wheel surges or jerks*
If car is used power steering

and check steering linkage,it is loose,
then Steering linkage is loose or worn,
Recommendation( )

Tighten or replace steering linkage.

File steer

steering system problem

is a 'car pulls to one side when in motion’
If check steering linkage,it is loose,

then Steering linkage is loose or worn,
Recommendation(s)

Tighten or replace steering linkage.



Symptom 13 File steer

Symptom 14

Symptom 15

steering system problem

IS a 'car pulls to one side when in motion’

If check steering gear,it is excessive friction,
then Steering gear misadjusted or low oil level.
Recommendation( )

Have steering gear adjusted or lubricated.

File steer

steering system problem

IS a 'car wanders from side to side’

If check steering linkage,it is loose,
then Steering linkage is loose or worn.
Recommendation( ) :

Tighten or replace steering linkage.

File steer

steering system problem

IS a 'car wanders from side to side’

If check steering gear,it is excessive friction,
then Steering gear misadjusted or low oil level.
Recommendation( )

Have steering gear adjusted or lubricated.



Symptom 16 File steer

Symptom 17

Symptom 18

steering system problem

is a ’'front wheels shimmy’

If check tie rod ends,they are loosen,
then Tie rod ends are worn,
Recommendation(s)

Have tie rod ends replace.

File steer

steering system problem

is a 'front wheels shimmy’

If check steering linkage,it is loose,
then Steering linkage is loose or worn.
Recommendation(s)

Tighten or replace steering linkage.

File steer

steering system problem

is a 'front wheels shimmy’

If check steering gear,it is excessive friction
then Steering gear misadjusted or low oil level
Recommendation s)

liave steering gear adjusted or lubricated.



Symptoa 19

Symptom 20

Symptom 21

File steer

steering systee problem

IS @ "uneven tire wear’

If check steering linkage.it is loose,
then Steering linkage is loose or worn.
Recomaendation(s)

Tighten or replace steering linkage.
File Link  STEERL

File steer

steering system problem

IS a ’'steering wheel shimmies’

If check steering linkage,it is loose,
then Steering linkage is loose or worn.
Recommendation(s)

Tighten or replace steering linkage.
File Link  STEERL

File steer

steering system problem

is a 'play or looseness in steering’
If check steering linkage,it is loose,
then Steering linkage is loose or worn.
Recommendation(s)

Tighten or replace steering linkage.
File Link  STEERL



Symptom 22 File steer
steering system problem
Is a ’'steering wheel kicks back’
If check steering linkage,it is loose,
then Steering linkage is loose or worn.
Recommendation( )
Tighten or replace steering linkage.

Symptom 23 File steer
steering system problem
IS a "noise in front end’
If check steering linkage,it is loose,
then Steering linkage is loose or worn.
Recommendation(s)
Tighten or replace steering linkage.

Symptom 24 File steer
steering system problem
is a 'non-parallel wheel tracking (crabbing)’
If check steering gear,it is excessive friction
then Steering gear misadjusted or low oil level
Recommendation(s)

Have steering gear adjusted or lubricated.
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Symptom 25 File steer
steering system problem
IS a ’steering erratic when brakes are applied’
If check steering linkage.it is loose,
then Steering linkage is loose or worn.
RecomBiendation(s)
Tighten or replace steering linkage.



STEERL
Symptom 1

Symptom 2

Symptom 3

File steerl

steering system problem

is a 'uneven tire wear’

If check tie rod ends,they are loosen,
then Tie rod end3 are worn.
Recommendation(s)

Have tie rod ends replace.

File steerl

steering system problem

IS a 'steering wheel shimmies’

If check tie rod ends,they are loosen,
then Tie rod ends are worn.
Recommendation( )

Have tie rod ends replace.

File steerl

steering system problem

is a 'play or looseness in steering’

If check steering gear,it is excessive friction
then Steering gear misadjusted or low oil level
Recommendfttion(s)

Have steering gear adjusted or lubricated.
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Symptom 4 File steerl
steering system problem
Is a 'play or looseness in steering’
If check tie rod ends,they are loosen,
then Tie rod ends are worn,
Recommendation”)
Have tie rod ends replace.



»

Symptom 1

Symptom 2

Symptom 3
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File

suspension system problem

Is a 'car pulls to one side when in motion’

If check condition of suspension arms,they are damaged,
then Car is misaligned due to suspension arms are damaged.
Recommendation( )

Repair suspension arms.

File

suspension system problem

is a "car pulls to one side when in motion’

If check condition of springs or leafs,they are sagging or
broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

Recommendation(s)

Have new or helper springs or leafs installed.

File Link 2

File

suspension system problem

IS a 'car wanders from side to side’

If check condition of shock absorbers, they are abnormal
operation,

then Shock absorbers are worn,

Recommendation( )

Replace shock absorbers.
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Symptom 4 File

Symptom 5

Symptom 6

suspension system problem

is a 'car wanders from side to side’

If cbeck condition of suspension arms,they are damaged,
then Car is misaligned due to suspension arms are damaged.
Recommendation(s)

Repair suspension arms,

File Link 2

File

suspension system problem

IS a 'uneven tire wear’

If check condition of rear-axle housing,it is bent,

then Car is misaligned due to the rear-axle housing is bent.
Recommendation( )

Have rear-axle housing checked and repaired.

File

suspension system problem

IS a ‘uneven tire wear’

If check condition of tire,it is abnormaled,
then Bump or blister on tire.
Recommendation(s)

Replace faulty tire.

File Link 2
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Symptom 7 File
suspension problem
IS a 'rapid or excessive tire wear’
If check condition of suspension arms,they are damaged,
then Car is misaligned due to suspension arms are damaged.
Recommendation(s)
Repair suspension arms,

Symptom 8 File
suspension problem
IS a 'rapid or excessive tire wear’
If check condition of shock absorbers,they are abnormal
operation,
then Shock absorbers are worn.
Recommendation( )
Replace shock absorbers.
File Link 2

Symptom 9 File
suspension system problem
IS a 'wear on one sides of tires (scuffing) ’
If check condition of suspension arms,they are damaged,

then Car is misaligned due to suspension arms are damaged.
Recommendation( )

Repair suspension arms.



Symptom 10

Symptom 11

Symptom 12

Symptom 13
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File

suspension system problem

Is a 'car hard to steer’

If check condition of suspension arms,they are damaged,
then Car is misaligned due to suspension arms are damaged.
Recommendation(s)

Repair suspension arms.

File

suspension system problem

IS a 'car hard to steer’

If check condition of frame or underbody,it is bent,
then Car is misalighed due to frame or underbody is
misaligned.

Recommendation(s) i

Have frame and underbody checked and realigned.

File Link  SUSI

File
suspension system problem

IS a 'poor steering wheel return’
File Link  SUSL

File

suspension system problem

IS a 'heavy thumps on rough roads’

If check condition of suspension arms,they are damaged,

then Car is misaligned due to suspension arms are damaged.
Recommendation( )

Repair suspension arms,



Symptom 14

Symptom 15

Symptom 16
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File

suspension system problem

IS a "heavy thumps on rough roads’

If check condition of springs or leafs,they are sagging
or broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

Recomnendation(s)
Have new or helper springs or leafs installed.
File Link 2

File

suspension systea problem

IS a 'body leans or sways when car corners’

If extra weight on the car,

then Car is overloaded.

Recommendation( )

Remove extra weight from the car or install heavier shocks

File

suspension system problem

IS a 'body leans or sways when car corners’

If check condition of suspension arms,they are damaged,
then Car is misaligned due to suspension arms are damaged.
Recommendation(s)

Repair suspension arms.

File Link 2



Symptom 17

Symptom 18

Symptom 19
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File

suspension system problem

is a "front wheel shimmy’

If check condition of springs or leafs,they are sagging
or broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

Recommendation( )

Have new or helper springs or leafs installed.

File
suspension system problem
is a 'front wheel shimmy’

If check condition of sway bar and bushings,they are
loose,

then Car is misaligned due to loose sway bar,worn bushings
Recommendation(s)

Tighten or replace loose or worn parts.

File Link : 2

File

suspension system problem

is a 'non-parallel wheel tracking (crabbing)’

If check condition of springs or leafs,they are sagging

or broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

Recommendation(s)

Have new or helper springs or leafs installed.



Symptom 20

Symptom 21

Symptom 22

Symptom 23
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File

suspension systeB probleB

IS a ’steering erratic when brakes are applied’

If check condition of springs or leafs,they are sagging

or broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

RecoBBendation(s)

Have new or helper springs or leafs installed.

File

suspension system problem

is a 'noise in front end’

If check condition of springs or leafs,they are sagging
or broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

Recommendation( )

Have new or helper springs or leafs installed.

File
suspension system problem

IS a 'suspension bottoms out on bumps’
File Link  SUSL

File
suspension system problem

IS a 'car vibrates at high speeds’
File Link  SUSL



Symptom 24

Symptom 25

Symptom 26

Symptom 27

File
suspension system problem

IS a 'wheel thumps’
File Link  SUSL

File

suspension system problem

IS a ’'steering wheel shimmies’
File Link  SUSL

File
suspension system  problem

Is a 'play or looseness in steering’
File Link 1 SUSL

File
suspension system problem

IS a 'ride too hard or too soft’
File Link UusL
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» SUSL
Symptom 1

Symptom 2

Symptom 3

File susl

suspension system problem

is a ’car hard to steer’

If check condition of ball joints,they are binding
then Defective ball joints.

Recommendation(s)

Grease or replace ball joints,

File susl

suspension system problem

is a 'car hard to steer’

If the front end used MacPherson strut,
then MacPherson strut bearing is worn.
Recommendation(s)

Replace worn parts.

File susl

suspension system problem

IS a 'poor steering wheel return’

If check condition of ball joints,they are binding
then Defective ball joints.

Recommendation( )

Grease of replace ball joints,
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Symptom 4 File susl
suspension system problem
IS a 'noise in front end’
If the front end used MacPherson strut,
then MacPherson strut bearing is worn.
Recommendation( )
Replace worn parts.

Symptom 5 File susl
suspension system problem
IS @ 'suspension bottoms out on bumps’
If check condition of springs,they are sagging or broken,
then The springs are sagging or broken.
Recommendation( )
Have new or helper springs installed.

Symptom 6 File susl
suspension system problem
IS a ’suspension bottoms out on bumps’
If extra weight on the car,
then Car is overloaded.
Recommendation(s)
Remove extra weight from the car or install heavier shocks.
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Symptom 7 File susl
suspension system problem
IS a 'suspension bottoms out on bumps’
If check condition of shock absorbers,they are abnormal,
then Shock absorbers are worn,
Recommendation(s)
Replace shock absorbers.

Symptom 6 File susl
suspension system problem
I a "car vibrates at high speeds*
If check condition of tire,it is abnormal condition,
then Bump or blister on tire.
Recommendation(s)
Replace faulty tire.

Symptom 9 File susl
suspension system problem
IS a 'wheel thumps’
If check condition of tire,it is abnormal condition,
then Bump or blister on tire.
Recommendation! )
Replace faulty tire.
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Symptom 10 File suai

Symptom 11

Symptom 12

suspension system problem

Is a 'car vibratos at high speeds’
If check condition of shock ahsorbers,they are abnormal,
then Shock absorbers are worn.

Recommendation( )
Replace shock absorbers,

File susl

suspension system problem

IS a 'wheel thumps’

If check condition of shock absorbers*they are abnormal,
then Shock absorbers are worn.

Recommendation(s)

Replace shock absorbers.

File susl

suspension system problem

IS a "steering wheel shimmies’

If check condition of ball joints,they are loosed,
then Ball joints are worn,

Recommendation(s)

Have ball joints replaced.
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Syaptoa 13 File susl

Symptom 14

suspension system problea
Is a 'play or looseness in steering’

If check condition of ball joints,they are loosed,
then Ball joints are worn.

Recommendation™)

Have ball joints replaced.

File susl

suspension system problem

IS a 'ride too hard or too soft’

If check condition of shock absorbers,they are abnormal,
then Shock absorbers are worn.

Recommendation( )

Replace shock absorbers.
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Symptom 1 Frite 2

Symptom 2

Symptom 3

suspension system problem

Is a 'car pulls to one side when in motion’

If check condition of sway bar and bushings,they are loose,
then Car is misaligned due to loose sway bar,worn bushings.
Recommendation(s)

Tighten or replace loose or worn parts.

File 2

suspension system problem

Is a 'car pulls to one side when in motion’

If check condition of frame or underbody,it is bent,
then Car is misalighed due to frame or underbody is
misaligned.

Recommendation(s)

Have frame and underbody checked and realigned.

File 2

suspension system problem

is a 'car pulls to one side when in motion’

If check condition of ball joints,they are looses,
then Car is misalighed due to ball joints are worn.
Recommendation(s)

Have ball joints replaced.
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Symptom 4 File 2

Symptom 5

Symptom 6

suspension system problem
IS a 'car wanders from side to side’

If check condition of springs or leafs,they are sagging or
broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

Recommendation(s)

Have new or helper springs or leafs installed.

File 2

suspension system problem

IS a 'car wanders from side to side’

If check condition of sway bar and bushings,they are loose,
then Car is misaligned due to loose sway bar,worn bushings.
Recommendation(s)

Tighten or replace loose or worn parts.

File 2

suspension system problem

I a 'car wanders from side to side’

If check condition of ball joints,they are looses,
then Car is misalighed due to ball joints are worn.
Recommendation(s)

Have ball joints replaced.
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Symptom 7 File 2

Symptom 8

Symptom 9

suspension system problem

IS a 'uneven tire wear’

If check condition of suspension arms,they are damaged,
then Car is misaligned due to suspension arms are damaged.
Recommendation(s)

Repair suspension arms,

File 2

suspension system problem

IS a 'uneven tire wear’

If check condition of frame or underbody,it is bent,
then Car is misalighed due to frame or underbody is
misaligned.

Recommendation(s)

Have frame and underbody checked and realigned.

File 2

suspension system problem

IS a 'uneven tire wear’

If check condition of ball joints,they are looses,
then Car is misalighed due to ball joints are worn,
Recommendation(s)

Have ball joints replaced.
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Symptom 10 File 2
suspension system problem
IS a 'uneven tire wear’
If check condition of shock absorbers,they are abnormal
operation,
then Shock absorbers are worn.
Recommendation(s) :
Replace shock absorbers.

Symptom 11 File 2
suspension system problem
I a 'car hard to steer’
If check condition of springs or leafs,they are sagging
or broken,
then Car is misaligned due to springs or leafs are sagging
or broken.
Recommendation( )
Have new or helper springs or leafs installed.

Symptom 12 File 2
suspension system problem
IS a ’heavy thumps on rough roads’
If check condition of ball joints,they are looses,
then Car is misaligned due to ball joints are worn.
Recommendation(s)
Have ball joints replaced.



Symptom 13

Symptom 14

Symptom 15
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File sus2

suspension system problem

IS a “heavy thumps on rough roads’

If check condition of shock absorbers,they are abnormal
operation,

then Shock absorbers are worn.

Recommendation(s)

Replace shock absorbers.

File 2

suspension system problem

IS a "body leans or sways when car corners’

If check condition of sway bar and bushings,they are
loose,

then Car is misaligned due to loose sway bar,worn
bushings.

Recommendation(s)

Tighten or replace loose or worn parts.

File 2

suspension system problem

IS a 'body leans or sways when car corners’

If check condition of springs or leafs,they are sagging
or broken,

then Car is misaligned due to springs or leafs are sagging
or broken.

Recommendation(s)

Have new or helper springs or leafs installed.



Symptom 16

Symptom 17

Symptom 18
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File 2

suspension system problem

IS a 'body leans or sways when car corners’

If check condition of shock absorbers,they are abnormal
operation,

then Shock absorbers are worn.

Recommendation(s)

Replace shock absorbers.

File SUS2

suspension system problem

Is a 'front wheel shimmy’

If check condition of ball joints,they are looses,
then Car is misalighed due to ball joints are worn,
Recommendation(s)

Have ball joints replaced.

File 2

suspension system problem

IS a 'front wheel shimmy’

If check condition of shock absorbers,they are abnormal
operation,

then Shock absorbers are worn.

Recommendations)

Replace shock absorbers.
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Symptom 19 File 2

Symptom 20

Symptom 21

suspension system problem

is a 'non-parallel wheel tracking (crabbing)’

If check condition of rear-axle housing,it is bent,
then Car is misaligned due to the rear-axle housing is
bent.

Recommendation(s)

Have rear-axle housing checked and repaired.

File 2

suspension system problem

Is a 'non-parallel wheel tracking (crabbing)’

If check condition of frame or underbody,it is bent,
then Car is misalighed due to frame or underbody is
misaligned.

Recommendation( )

Have frame and underbody checked and realigned.

File 2

suspension system problem

IS a ’steering erratic when brakes are applied’

If check condition of frame or underbody,it is bent,

then Car is misalighed due to frame or underbody is
misaligned.

Recommendation( )
Have frame and underbody checked and realigned.
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Symptom 22 File 2
suspension system problem
IS a 'noise in front end’
If check condition of shock absorbers,they are abnormal
operation,
then Shock absorbers are worn.
Recommendation(s)
Replace shock absorbers.
File Link  SUSL



a WHEL
Symptom 1 Fite wheel

wheel and tire system problem

is a 'abnormal tire wear*

If tire rapid wear at shoulders,

then Under-inflation or lack of rotation.
Recommendation( )

Adjust pressure to specifications when tires are cool

Symptom 2 File wheel
wheel and tire system problem
i a "abnormal tire wear’
If tire rapid wear at center,
then Over-inflation or lack of rotation.
Recommendation(s)
Adjust pressure to specifications when tires are cool

Symptom 3 File wheel
wheel and tire system problem
IS a 'abnormal tire wear’
If tire cracked treads,
then Under-inflation or excessive speed.
Recommendation(s)
Adjust pressure to specifications when tires are cool



Symptom 4 File wheel
wheel and tire system problem

is a 'abnormal tire wear’

If tire wear on one side,

then Excessive camber,
Recommendation(s)

Adjust camber to specification.

Symptom 5 File wheel
wheel and tire system problem
Is a 'abnormal tire wear’
If tire feathered edge,
then Incorrect toe.
Recommendation(s)
Adjust toe-in to specification.

Symptom 6 File wheel
wheel and tire system problem
is a "abnormal tire wear’
If tire bald spots,
then Unbalanced wheel or tire defect.
Recommendation(s)
dynamic or static balance wheels.
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Symptom 7 File wheel

Symptom 8

Symptom 9

wheel and. tire system problem

is a 'abnormal tire wear’

If tire scalloped wear,

then Lack of rotation of tires or worn or out of alignment
suspension.

Recommendation(s)

Rotate tires and inspect suspension.

File wheel

wheel and tire system problem

is a 'car pulls to one side when in motion’

If check tire pressure,the tire pressure is improper to
specification,

then The tire pressure is low or uneven.

Recommendation(s)

Inflate all tires properly.
File Link WHEELL

File wheel

wheel and tire system problem

Is a 'car wanders from side to side’

If check tire pressure,the tire pressure is improper to
specification,

then The tire pressure is low or uneven.
Recommendation(s)

Inflate all tires properly.

File Link WHEEL1



Synptom 10

Symptom 11

Symptom 12
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File wheel

wheel and tire system problem

Is a 'car vibrates at high speeds’

If check tire pressure,the tire pressure is improper to
specification,

then The tire pressure is low or uneven.
Recommendation(s)

Inflate all tires properly.

File Link WHEELL

File wheel

wheel and tire system problem

is a 'front wheels shimmy’

If check tire pressurethe tire pressure is improper to
specification,

then The tire pressure is low or uneven.

Recommendation*s)

Inflate all tires properly.
File Link WHELL

File wheel

wheel and tire system problem

IS a "uneven tire wear’

If check tire pressurethe tire pressure is improper to
specification,

then The tire pressure is low or uneven.
Recommendation(s) :

Inflate all tires properly.

File Link  WHEELL
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Symptom 13 File wheel
wheel and tire system problem
IS a "rapid or excessive tire wear’
If check tire pressure,the tire pressure is improper to
specification,
then The tire pressure is low or uneven.

Recommendation(s)
Inflate all tires properly.
File Link  VHEELL

Symptom 14 File wheel
wheel and tire system problem
IS a 'car hard to steer’
If check tire pressure,the tire pressure is improper to
specification,
then The tire pressure is low or uneven.

Recommendation(s)
Inflate all tires properly.
File Link WHEL

Symptom 15 File wheel
wheel and tire system problem
IS a “heavy thumps on rough roads’
If check tire pressurethe tire pressure is improper to
specification,
then The tire pressure is low or uneven.
Recommendation(s)
Inflate all tires properly.
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Symptom 16 File wheel
wheel and tire system problem
IS a ’body leans or sways when car corners’
If check tire pressure,the tire pressure is improper to
specification,
then The tire pressure is low or uneven.
Recommendation(s)
Inflate all tires properly.

Symptom 17 File wheel
wheel and tire system problem
IS a "ride too hard or too soft’
If check tire pressure,the tire pressure is improper to
specification,
then The tire pressure is low or uneven.
Recommendation(s)
Inflate all tires properly.

Symptom 18 File wheel
wheel and tire system problem
Is a 'wear on sides of tires (scuffing)’
If check tire pressure,the tire pressure is improper to
specification,
then The tire pressure is low or uneven.
Recommendation(s)
Inflate all tires properly.

File Link WHEEL1



Symptom 19 File wheel

Symptom 20

Symptom 21

wheel and tire system problem

I a ’'steering wheel shimmies’

If check front wheel bearings,they are loosed,

then Loose or worn front wheel bearings.
Recommendation( )

Adjust,if possible,or replace all front wheel bearings

File wheel

wheel and tire system problem

Is a 'play or looseness in steering’

If check front wheel bearings,they are loosed,

then Loose or worn front wheel bearings.
Recommendation(s)

Adjust,if possible,or replace all front wheel bearings

File wheel

wheel and tire system problem

IS a ’steering erratic when brakes are applies’
If check front wheel bearings,they are loosed,
then Loose or worn front wheel bearings.
Recommendation(s)

Adjust,if possible,or replace all front wheel bearings.

File Link WHEHLL
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Symptom 22 File wheel
wheel and tire system problem
IS a 'noise in front end’
If check front wheel bearings,they are loosed,
then Loose or worn front wheel bearings.
Recommendations)
Adjust,if possible,or replace all front wheel bearings

Symptom 23 File wheel
wheel and tire system problem
IS a 'poor steering wheel return’
If check front end,it is misaligned,
then The front end alignment is incorrect.
Recommendation(s)
Align the front end.

Symptom 24 File wheel
wheel and tire system problem
IS a 'wheel thumps’
If check condition of tires,they are abnormal,
then Bump or blister on tires.
Recommendation(s)
Replace faulty tires.



WHEELL
Symptom 1

Symptom 2

Symptom 3

File wheell

wheel and tire system problem

IS a 'car wanders from side to side’

If check front wheel bearings,they are loosed,

then Loose or worn front wheel bearings.
Recommendation(s)

Adjust,if possible,or replace all front wheel bearings.

File wheell

wheel and tire system problem

IS a 'car vibrates at high speeds’

If check wheels and tires for balance,they are out of
balance,

then The wheels or tires are out of balance.
Recommendation(s)

Balance all wheels and tires statically and dynamically.

File wheell

wheel and tire system problem

is a 'front wheels shimmy’

If check front wheel bearings,they are loosed,

then Loose or worn front wheel bearings.
Recommendation(s)

Adjust,if possible,or replace all front wheel bearings.
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Symptom 4 File wheell
wheel and tire system problem
IS a 'uneven tire wear’
If check front wheel bearings,they are loosed,
then Loose or worn front wheel bearings.
Recommendation( )
Adjust,if possible,or replace all front wheel bearings.

Symptom 5 File wheell
wheel and tire system problem
IS a 'rapid or excessive tire wear’
If check front end,it is misaligned,
then The front end alignment is incorrect.
Recommendation( )
Align the front end.

Symptom 6 File wheell
wheel and tire system problem
Is a 'car hard to steer’
If check front end.it is misaligned,
then The front end alignment is incorrect.

Recommendation(s)
Align the front end.



Symptom 7

Symptom 8

Symptom 9

File vhocll

wheel and tire system problem

IS a 'wear on sides of tires (scuffing)’
If check front end,it is misaligned,

then The front end alignment is incorrect.
Recommendation(s)

Align the front end.

File wheell

wheel and tire system problem

IS a 'steering erratic when brakes are applies’

If check front wheel bearings,they are loosed,

then Loose or worn front wheel bearings.
Recommendation(s)

Adjust,if possible,or replace all front wheel bearings

File wheell

wheel and tire system problem

IS a 'car pulls to one side when in motion’

If check front wheel bearings,they are loosed,

then Loose or worn front wheel bearings.
Recommendation(s)

Adjust,if possible,or replace all front wheel bearings
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Symptom 10 File wheell
wheel and tire system problem
Is a 'car pulls to one side when in motion’
If check front end,it is misaligned,
then The front end alignment is incorrect.
Recommendation(s)
Align the front end.

Symptom 11 File wheell
wheel and tire system problem
IS a 'car pulls to one side when in motion’
If the problem is existed after change new tire,
then Dissimilar tires.
Recommendation*s)
Install same-type tires on all wheels.

Symptom 12 File wheell
wheel and tire system problem
Is a 'car wanders from side to side’
If check front end,it is misaligned,
then The front end alignment is incorrect.
Recommendation*s)
Align the front end.



Symptom 13

Symptom 14

Symptom 15

File wheell

wheel and tire system problem

Is a 'front wheels shimmy’

If check front end,it is misaligned,

then The front end alignment is incorrect.
Recommendation(s)

Align the front end.

File wheell

wheel and tire system problem

IS a "uneven tire wear’

If check front end.it is misaligned,

then The front end alignment is incorrect.
Recommendation(s)

Align the front end.

File wheell
wheel and tire system problem

IS a ’steering erratic when brakes are applies’

If check front end,it is misaligned,

then The front end alignment is incorrect.
Recommendation( )

Align the front end.
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Symptom 16

Symptom 17

Symptom 18

File vheell

wheel and tire system problem
IS a 'front wheels shimmy '’

If uneven tire wear,

then The tires are out of round.
Recommendation(s)

Replace all worn tires.

File wheell

wheel and tire system problem

Is a 'front wheel shimmy’

If the problem is existed after change new tire,
then Dissimilar tires.

Recommendation(s)

Install same-type tires on all wheels.

File wheell

wheel and tire system problem

Is a 'front wheel shimmy’

If check wheels and tires for balance,they are out of
balance,

then The wheels or tires are out of balance.
Recommendation(s)

Balance all wheels and tires statically and dynamically.
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Symptom 19 File wheell

Symptom 20

Symptom 21

wheel and tire system problem

IS a 'uneven tire wear’

If check wheels and tires for balance,they are out of
balance,

then The wheels or tires are out of balance.
Recommendation(s)

Balance all wheels and tires statically and dynamically

File wheell

wheel and tire system problem

IS a 'rapid or excessive tire wear’

If check wheels and tires for balance,they are out of
balance,

then The wheels or tires are out of balance.
Recommendation(s)

Balance all wheels and tires statically and dynamically

File wheell

wheel and tire system problem

Is a "car pulls to one side when in motion’
If brake drums or discs are very hot,

then Brakes are dragging or grabbing.
Recommendation(s)

Adjust or repair brakes.



Symptom 22 File wheell

Symptom 23

Symptom 24

wheel and tire system problem

IS a ’'steering erratic when brakes are applies’
If brake drums or discs are very hot,

then Brakes are dragging or grabbhing.
Recommendation(s)

Adjust or repair brakes.

File wheell

wheel and tire system problem

IS a 'rapid or excessive tire wear’

If sudden start and improper speed due to rapid
acceleration or improper brake aplication,

then Hard driving.

Recommendation( )

Install tires suited to driving habits and road
conditions,

File wheell

wheel and tire system problem

is a "wear on sides of tires (scuffing)’
If driving high speed on curve,

then Excessive speed on turns.
Recommendation”)

Modify driving or install heavy-duty suspension parts
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SYSFILE
Symptom 1 File sysfile
engine problem
is a 'A.Engine Problems’
File Link  ENGINE

Symptom 2 File sysfile
engine problem
IS a 'B.Mechanical parts system’
File Link  MCH

Symptom 3 File sysfile
engine problem
is a 'C.Fuel system’
File Link FUEL

Symptom 4 File sysfile
engine problem
is a 'D.Lubricating system’
File Link LUB

Symptom 5 File sysfile
engine problem
is a 'E.Cooling system’
File Link Q0L



Symptom 6 File sysfile
engine problem
is a 'F.Exhaust and Emission Control systems’
File Link  EMIS

Symptom 7 File sysfile
engine electrical systems problem
is a 'G.Ignition system’
File Link IGNIT

Symptom 8 File sysfile
engine electrical systems problem
IS a "H.Starting Problems’
File Link  START

Symptom 9 File sysfile
engine electrical systems problem
is a 'l.Battery and charging systems’
File Link  BATT

Symptom 10 File sysfile
power transmission systems problem
is a "J.Clutch Problems’
File Link  CLUTCH

Symptom 11 File sysfile
power transmission systems problem
is a "K.Gearbox Problems’
File Link GEAR



Symptom

Symptom

Symptom

Symptom

Symptom

Symptom

12

13

14

15

16

17

File sysfile

power transmission systems problem
Is a 'L.Drive line system’

File Link DRIVE

File sysfile

suspension and vehicle control systems problem
IS a 'M.Steering system’

File Link  STEER

File sysfile

suspension and vehicle control systems problem
IS 'N.Brake system’

File Link BRAKE

File sysfile

suspension and vehicle control systems problem
Is a ’0.Suspension system’

File Link

File sysfile

suspension and vehicle control systems problem
IS @ 'p.Wheel and Tires systems’

File Link WHEL

File sysfile

body electrical system problem
is a 'Q.Body Electrical system’
File Link  LICHT
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Symptom 18 File sysfile
test problem
is a 'R.Test*
File Link  TEST



a ¢ R» |/ a «] liltnthmtih
Ivla TEST
Symptom 1 File test
test problem
Is a "animal’
If mammal

Symptom 2

Symptom 3

and carnivore
and tawny color
and black spots,
then Cheetah.

File test

test problem

IS a 'animal’

If mammal

and carnivore

and tawny color
and black stripes,
then Tiger.

File test

test problem
Is a 'animal’
If mammal

and ungulate
and long neck
and long legs
and dark spots,
then Giraffe.

7 » 118 a
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Symptom 4 File test
test problem
IS a "animal’
I mammal
and ungulate
and black

and white stripes,
then Zebra.

Symptom 5 File test
test problem
Is a 'animal’
If bird
and not fly
and long neck
and long legs
and black
and while color,
then Ostrich.

Symptom 6 File test
test problem
IS a "animal’
If bird
and not fly
and does swim
and black
and white color,
then Penguin.



Symptom 7

Symptom 8

Symptom 9

File test

test problem

IS a "animal’
If bird

and fly well
and black color,
then Crow.

File test

test problem

is a 'fruit’

If grows on tree

and round shape

and does not grow in the Deep South
and color is red or yellow,

then Apple.

File test

test problem

Is a 'fruit’

If grows on vine

and smull in size

and color varies

and vine does not have thorns
and can be used to make wine,
then Grape.



Symptom 10

Symptom 11

Symptom 12
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File test

test problem

is a 'fruit’

If grows on tree

and round shape

and cannot grow in the North
and color is orange,

then Orange.

File test

test problem

Is a 'fruit’

If grows on cane

and the cane have thorns
and color is red,

then Raspberry.

File be3t

test problem

is a 'disease’

If runny nose and harsh, hacking cough

and brownnish-pink rash, first on scalp and neck and then
body

and high, fast-rising temperature

and bloodshot eyes

and conjunctivitis(inflamed eye membrane)

and rosy colored skin areas with white spots inside
of cheek

and intolerance to light,

then Measles.
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Symptom 13 File lest
test problem
Is a 'disease’
If runny nose
and slight temperature

and light rosy colored rash, first on face and neck,then
body

and stiffjoints

and swollen lymph nodes behind ear

and sore throat,

then German Measles.

Symptom 14 File test
test problem
is a 'disease’
If temperature and chills
and strong body aches
and harsh, hacking cough
and weakness
and severe headache
and vomiting
and diarrhea
and conjunctivitis
and runny nose
and sore throat
and sneezing,
thon Flu.
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Symptom 15 File test
test problem
Is a 'disease’
If sore throat
and runny nose
and sneezing
and moderate headache
and moderate cough,
then Common Cold.
>
Symptom 16 File test
test problem
is a 'disease’
If runny nose
and coughs, the whooping air intake
and loss of appetite
and light, hacking cough at first
and sneezing,
then Whooping Cough.

Symptom 17 File test
test problem
Is a 'disease’
If high, fast rising temperature
and severe headache
and vomiting
and rash-small purplish or reddish spots on body
and intolerance to light
then Meningitis.
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