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ภาคผนวก



ภา«ผนวก ท

โปรแกรมของระบบผูเส์ชวใf าญที่ฑำกาวววัท

/ *  Expert  system s h e l l  w i th  autom obi le  t r o u b l e s h o o t i n g  ♦  /
code = 4000
DOMAINS

INSP = INNO*
COND = BNO*
RECO = RENO*
HIST = RNO*
RNO, BNO, FNO, RENO, INNO = INTEGER
CATE = STRING
d a t a _ f i l e  = s t r i n g
f i l e  = s a v e _ f i l e
s l i s t  = s t r i n g *
f l i s t  = s t r i n g *
f l i s t l  = s t r i n g *
p l i s t  = s t r i n g *
n l i s t  = i n t e g e r *

DATABASE - r u l e b a s e
symptom(RNO,CATE,CATE,CATE,RECO,COND,INSP,data_f i l e )
inspec(INNO,STRING)
cause(BNO,STRING)
rec(RENO,STRING)
d a t a _ f  i l e ( d a t a - f i l e )



DATABASE ' -dynabase  
accum(STRING) 
a c c u i K  INTEGER) 
accum3(INTEGER) 
accum5(STRING) 
accum6<STRING) 
accuia&< INTEGER) 
accum lK INTEGER) 
accumlG<INTEGER) 
accuml7(INTEGER) 
accum29(STRING) 
accum30(STRINQ) 
accum34(STRING)

DATABASE -d y n a b a s e l  
accum7<STRING) 
accuml2(INTEGER) 
accum31(INTEGER) 
accum32(INTEGER)

DATABASE -dynabase2  
accum9<STRING) 
accumlO(STRING)

DATABASE -dynabase3
accuml3 (STRING) 
accumI4(STRING) 
accuml5(STRING)
aocum33(STRING)



in clu d e "tdoœs.pro" 
in c lu d e  "tpreds.pro"  
in clu d e "longmenu.pro" 
in c lu d e  "sioenu2.proM 
in clu d e "lineœenu.pro"

PREDICATES
/♦ Commands#/

t i t l e - g o
update
updatel
update2
edit_kb
l i s t
p r in t
screen
changedir
l l i s t d I I S T ,s t r in g )
load-know
save_know
pick_dba(data_f i l e )
u se_f i le (d a ta _ f  i l e )
erase
e r a se l
erase2
erase3
p ro cès( in te g e r )  
p rocesK  in teg er )



choice* in teg er )
c h o ic e l( s t r in g )
c h o ic e 2 (in te g e r )
en d d (in teger)
run
s ta r t
x inspec
sanswer
canswer
unable
otherp
otherc
o th erc l
noques
endcon
vna
wnal
ans
anc
ckey
lk ey(ch ar)
1key1 (char)  
r e v e r s e ( COND,COND) 
re v e r s e  1 ( CONI), COND, COND) 
r e v e r s e 2 ( INSP,INSP) 
r e v e r s e 3 ( INSP,INSP,INSP)  
reverse4(RECO,RECO) 
r e v e r s e 5 ( RECO,RECO,RECO) 
unique(STRINGLIST,STRINGLIST)



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

/♦ Inferences mechanisms*/ 
t i t l e _ g o l  
t i t le _ g o 2
p r o c e s s ( in te g e r ,in te g e r )
p ro cess l(ch a r)
p rocess2(ch ar)
p rocess3(ch ar)
p rocess4(ch ar)
p rocess5(ch ar)
processG (char)
p rocess7(ch ar)
processB (char)
p rocess9(ch ar)
processlO (char)
p r o c e s s ll(c h a r )
response(ch ar)
la s t ( f l i s t ,s y m b o l )
l a s t K n l i s t ,  in teg er )
show _sym (nlist)
show_con(COND)
show_conl(COND)
show_rec(RECO)
show_recl(RECO)
show_why(INSP)
shov_vhyl(COND)
s h o w _ f ile (d a ta _ f ile )



s h o w _ f ile l (d a ta _ f i le )
sh ow _in sp ec (n l i s t )
show_inspl(INSP)
show_print(STRINGLIST)
show_printi(STRINGLIST)
show _ans(integer)
check_sym(CATE,plist)
check-insp(IN SP)
check_inspl(IN SP)
check(STRING,STRINGLIST)
c o m (in te g e r ,in te g e r ,in te g e r )
comp(STRING,STRING)
comp3(CATE,STRING)
u n iq u e l ( n l i s t ,n l i s t )
u n iq u e 2 ( p l is t ,p l i s t )
u n i ( n l i s t , n l i s t , n l i s t )
u n 2 ( p l i s t ,p l i s t ,p l i s t )
r e v ( n l i s t ,n l i s t )
r e v 1 ( STRINGLIST, STRINGLIST)
check_pos4( string,STRING LIST,integer)
new _list. (n l i s t ,  n l i s t ,  n l i s t )
n e w _ l i s t l ( p l i s t , p l i s t , p i i s t )
d e l e l ( i n t e g e r , n l i s t ,n l i s t )
d e l e 2 ( s t r i n g ,p i i s t ,p i i s t )
n u m b e r (n lis t ,in te g e r ,in te g e r )
n u m b erK p list, in te g e r , in teg er )
num ber2(IN SP ,in teger,in teger)
num bers(CO ND,integer,integer)
b u i l d l i s t (string,STRINGLIST)



/♦Explanations*/

s u b .c a t (CATE,CATE,CATE) 
sh o v _ in st(IN S P ,str in g )  
show_cont(COND,string) 
show_recd(RECO,string) 
shov_.ru le  (RNO, s tr in g )  
show _inspt(IN N O ,string) 
shov_cond(BNO,string) 
show_reco(RENO,string) 
quest(CA TE,integer,integer,C ATE)

/♦ Update th e knowledge ะ to p ic t ( s t r in g )  ♦ / 
getrnr(RNO,RNO) 
getbnr(BNO,BNO) 
get cn r (RENO, RENO) 
g etd n r( INNO,INNO) 
readcon(COND) 
readrec(RECO) 
readinsp(INSP) 
help
getcond(BNO,STRING)
getrec(RENO,STRING)
getinspec(INNO,STRING)
s a v e _ y (c h a r ,s tr in g ,d a ta _ f i le )
append(STRINOLIST, STRINGLIST, STRINGLIST)
spec
change(STRING, STRING)
countstrs(STRING,STRING,STRING,STRING)
liaitlen(STRING,STRING)
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/ *  #############1####### Operat ing Program ############# 1แแแแแ##### ♦ / 
GOAL

makewindov<4,1 1 , 2 8 , " " ,  2 2 , 0 , 3 , 8 0 , 1 , - 1 , " \ 2 0 4 \ 1 8 5 \ 2 0 0 \ 1 8 B \ 2 0 5 \ 1 8 6 " ) ,  
m a k e v in d o v (5 ,1 5 , 9 4 , "CREATE OR UPDATE KNOWLEDGE BASE",0 , 0 , 2 4 , 8 0 ) ,  
makevindov( 7 , 3 1 , 2 8 , " AUTOMOBILE TROUBLESHOOTING", 0 , 0 , 2 5 , 8 0 , 1 , - 1 ,  

" \ 2 0 1 \ 1 8 7 \ 2 0 0 \ 1 B 8 \ 2 0 5 \ 1 8 6 " ) ,
s t a r t .

c l a u s e s
s t a r t : -

makewindov<1 3 , 1 2 0 , 2 8 , "AUTOMOTIVE EXPERT SYSTEM " , 0 , 0 , 2 5 , 8 0 , 1 , - 1 ,  
" \ 2 0 1 \ 1 8 7 \ 2 0 0 \ 1 8 8 \ 2 0 5 \ 1 8 6 " ) ,  

w r i t e ( " \ n \ n \ t \ t \ t  AUTOMOBILE TROUBLESHOOTING " ) , n l , n l ,  
w r i t e ( " \ t \ t \ t  VERSION 1 . 0 " ) , n l . n l ,
w r i t e ( " \ t \ t \ t  B Y " ) , n l , n l ,
w r i t e ( " \ t \ t \ t  MR. PRAYOOTH DUANGKLAI") , n l , n l ,  
w r i t e ( " \ t \ t v t  ID.NO.C215556 * ) , n l , n l ,
w r i t e ( " \ t \ t  GRADUATE STUDENT OF MECHANICAL ENGINEERING"),nl,nl,
w r i t e ( " \ t \ t \ t  CHULALONGKORN UNIVERSITY"),nl ,nl ,
w r i t e ( " \ t \ t  ADVISER ะ PROF.DR. VARIDDHI UNGBHAKORN") , n l , n l ,
w r i t e ( " \ t \ t \ t  MARCH,1 4 ,1 9 9 4 " ) , n l , n l ,
w r i t e ( " \ t \ t \ t  P l e a s e  P r e ss  ENTER"),nl,
f i e l d _ a t t r ( 2 0 , 4 3 , 5 , 2 0 6 ) ,
r e a d l n ( _ ) ,
c learwindow,
run



run ะ- retracta ll (_ ,dynabase3),disk(DISKl) ,

assert(accu m 33(D IS K l),d yn ab ase3).rep eat, 
sh iftw in d ow (7),c learw in d ow ,sh iftw in d ow (4) .clearw indow , 
writo<" S e le c t  option  with Arrow Key or pross l e t t e r  

to  ’ j ’ for  th a t Menu"), 
menu(4,21,15,95,L'"A. S e le c t  Knowledge Base",

"B. S ta rt C on su ltation" ,
"c .  In spect Knowledge Base",
"D. Create Or Update Knowledge Base ", 
"E. Erase Knowledge Base in memory", 
"F. Edit Knowledge Base",
"G. Help Inform ation",
"H. Change Knowledge Base D irectory" , 
"I. E xit To DOS S h e ll" ,
"J. E xit Expert System "],

" S e lec t A Main Menu Item ",1 ,CHOICE), 
p ro cès(CHOICE), endd< CHOICE), ! .

/♦ Process Choice^/
p r o c e s (O ): -e x it .  
p ro cès( 1 ) ะ-load_know. 
p r o c e s ( 2 ) : - t i t le _ g o .  
p roces< 3 )ะ - ! i s t .  
p ro cès( 4 ) ะ-นpdate. 
p r o c e s (5 )ะ -era se . 
p r o c e s (6 ) î-e d it_ k b .  
p r o c e s (7 ): -h e lp .  
p r o c e s (8 )ะ-ch an ged ir . 
p ro cès( 9 ) ะ-sy stem (""). 
p r o c e s (1 0).
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endd( 0 ) .  
e n d d ( l O ) ะ-

s h i f t w i n d o w ( 7 ) , c l e a r w i n d o w , s h i f t w i n d o w ( 4 ) , c l e a r w i n d o w ,  
w r i t e ( " \ t \ t \ t  P l e a s e  p r e s s  ’ y* or ’ ท’ ' '),  
makewindow<1 1 , 1 1 6 , 2 7 , "EXIT EXPERT SYSTEM", 8 , 2 0 , 5 , 4 0 ) ,  
c l e a r w i n d o w , w r i t e ( " \ n \ t A r e  you s u r e •( y / n ) ? " ) , c k e y , e r a s e 2 ,  
removewindow<1 1 , 1 ) , removewindow<1 3 , 1 ) , removewindow(1 , 1 ) ,  
removewindow(4,  1) , c l e a r w i n d o w , e x i t .

/*################## I n f e r e n c e  mechanism #####################* /  
t i t l e _ g o : -

a s s e r t ( a c c u m l 4 ( " \ n \ t  ###### The d e t a i l s  o f  c o n s u l t a t i o n  ######  
\ n " ) , d y n a b a s e 3 ) , t i t l e _ g o l .

t i t l e _ g o l : ~  r e t r a c t a l l ( a c c u m 3 1 ( _ ) , d y n a b a s e l ) ,  / *  ## 1 ## 4/  
r é t r a c t a i 1 ( accuml7( _ ) , d y n a b a s e ) , 
f  i n d a l l ( Y l , a c c u m 7 <Yl) ,MY), la s t ( M Y ,Z ) , 
f  i n d a l l ( Y X , s y m p t o m _ , Y X , , X Z ) , 
number1 (XZ,RZ,0 ) , d e l e 2 ( Z ,X Z ,Y Z ) , number1 (YZ,ZR,0) ,
RZ <> ZR,check_sym(Z,XZ) , t i t l e _ g o 2 .  

t i t l e _ g o l ะ- removewindow( 1 4 , 1 ) , removewindow(1 , 1 ) , removewindowU),1 ) ,  
s h i f t w i n d o w ( 7 ) , c l e a r w i n d o w , s h i f t w i n d o w ( 4 ) , c l e a r w i n d o w ,  
w r i t e ( " \ t  Use ARROW KEY t o  f i n d  Option and P r e s s  ENTER t o  

s e l e c t " ) ,
f i n d a l 1 ( X, s y m p t o m X S y m ),  
u n iq u e (S y m ,S y p ) , r e v l ( S y p ,S y m p ) ,
longmenu<2 , 3 , 2 0 , 1 5 , 9 5 ,S y m p ," S e le c t  A Problem ะ " , 1 , 0 ,
c h o i c e ( C ) .
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choice(Y) ะ1-
f i n d a l K X ,  symptom ( _ , _ , _ ,  X, Sym),
unique(Sym,Smp), r e v l ( Smp,Syt) , check_pos4(Mgoal ,Syt,Y),
c h o ice l (M g o a l ) .

choice l(Mgoal )  ะ- /* For l in k  any problem f i l e  ♦  /
c l e a r w i n d o w , s y m p t o m ( _ , _ , M M , M g o a l , F I L E ) , MM = " ", 
r é t r a c t a i 1 ( _ , r u l e b a s e ) , u s e_ f i l e ( F I L E ) ,c o n s u l t ( F I L E ,r u le b a s e ) , 
t i t l e _ g o l .  

choice l(Mgoal)  ะ-
f i nda l 1( Y X , s y m p t o m ( _ , _ , _ , Y X , x z ),
check_sym(Mgoal, XZ), removewindow( 2 0 , 1 ) , removevindov( 6 , 1 ) ,
removewindow(14,l),
makewindow(1 4 , 1 4 , 2 6 , "DISPLAY THE PROCEDURE OF CONSULTATION", 

0 , 0 , 4 , 8 0 , 1 , - 1 ,  "\201\ .187\204\185\205\186" ) ,  
write ("  Your problem i s  \ ท Mgoal,"’ . " ) ,
concat<"==> Your problem i s  \n ’ " , Mgoal,DT),
concat(DT,".  ’ Vn--------------------------------------------------------------------",DX),
concat(DX,"\n==> You answered th ese  quest ion  is /are",MN),  
assert(accuml4(DX),dynabase3) ,assert(accumlO(MN),dynabase2) , 
inakewindow(6,14 ,26,  " " , 3 , 0 , 1 9 , 8 0 , 1 , - 1 ,

" \204 \185 \200 \188 \205 \188") ,
v r i t e ( "  Answer Questions by using CURSOR KEY and press ENTER 

to  s e l e c t .  "),
w r i t e (" \n ----------------------------------- -------------------------------------------- ") ,
t i t l e _ g o 2 .
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t i t l e _ g o 2 i -
f indall(XA,accum31(XA),XCL), uniquel(XCL,XCR), rev(XCR,XC), 
show_sym(XC), clearwindow,endcon.

/*  Symptoms management ####!แแแHt############ ♦  /
show_sym([]) ะ- /* answer yes one and other no in a symptom #/  

f indall (AB,accumll(AB), AC), AC ะะ โ ] ,
f i n d a l l (DD,accum3(DD), AD), AD = โ ] , r e t r a c t a l l ( _ , d y n a b a s e ) , 
f indall (AA,aceuml2 (AA),BB), las t l (B B ,B A ) , 
symptom(B A , F I ) , show_f i l e ( FI ) , wnal ,  
response(Ans3 ) ,p ro cess3 (A n s3) . 

show_sym( โ ] ) : -  /* answer a l l  yes */
f indall(AB,aecumll(AB),AC),AC = โ ] ,  
f indall(XX,accum(XX),YY),ทนmberKYY, 1111,0), 1111 <> 0, 
f indall(AA,accuml2(AA),BB), las t l (B B ,B A ) , 
s y m p t o m ( B A , F I  ) , show_f i  l e i  ( FI ) . 

show_sym( c.l ) : -  /* answer yes and no or a l l  no %l
findall(WW,accumll<WW),WJ),number(WJ,WN,0),WN <>0, 
findal1(VAN,accuml2(VAN),VN),lastl(VN,WA),  
s y m p t o m ( W A , C O N , F I ) , n u m b e r 3 ( C 0 N , C C , 0 ) , c c  <> 0,  
s h o w _ f i l e (F I ) , removewindow(1 8 , 1 ) , w r i t e ( " \ n \ n \ n \ n \ ท"), unable.  

show_syn(โ ] ) ะ -  answer yes and no or a l l  no to  f ind  system of
problem •*/

findall(WW,accumll(WW),WJ), number(WJ,WN,0 ) ,WN <>0, 
f i n d a l l ( VAN,accuml2(VAN), VN), l a s t l (VN,WA), 
s y m p t o m ( W A , C O N , _ , _ ) , CON = โ ] ,wri te("\nVn\n\nVn") ,  
unable.
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show_sym(tFXC!LXC]) ะ-
r e t r a c t a l l ( a c c u m l ( _ ) . d y n a b a s e ) , removewindow(35,1 ) ,  
number(LXC,LX, 0 ) , a s s e r t ( a c c u m 3 2 ( L X ) .d y n a b a s e l ) , 
s y m p t o m ( F X C ,_ , _ ,M g l , _ ,_ , I N S , _ ) , a s s e r t a ( a c c u m 7 ( M g l ) .d y n a b a s e l ) , 
a s s e r t ( accum8(FXC), d yn ab ase ) , a s s e r t ( ac cuml2( FXC), d y n a b a s e l ) ,  
a s s e r t ( a c c u m l 4 ( " \ n \ n = = >  You answered t h e s e  q u e s t i o n  i s / a r e ” ) ,  

d y n a b a s e 3 ) ,
c h e c k _ i n s p ( I N S ) , c h e c k - i n s p l ( IN S) , f  i n d a l l ( X B , a c c u m l 7 ( XB), INP), 
r e t r a c t a l l ( a c c u m 3 ( _ ) . d y n a b a s e ) , s h o v _ i n s p e c < I N P ) , 
r é t r a c t a i 1 (accu m l7( _ ) .dynabase) ,show_sym(LXC).

/*  #######1แแแแ*##เแแแแ* I n s p e c t i o n s  management ###&#### #1แแแแแแแแแt ♦ / 
s h o v _ i n s p e c ( [ ] ) ะ- / *  For l in k e d  from name o f  problems f i l e  ( f i l e  have

no REC,CON,and INSPEC) * /  
f  i n d a l l ( VEE,accum1 2 ( VEE) , NA) , 1 a s t 1 ( NA,YU) ,  
s y m p t o m ( Y U , R E C , C O N , I N P , F I ) , R E C  = [],CON = [ ] , I N P  = โ ] ,  
r é t r a c t a i 1 ( _ , r u l e b a s e ) , u s e _ f  i l e ( F I ) , 
c o n s u l t ( F I , r u l e b a s e ) , t i t l e _ g o l .  

s h o w _ in s p e c ( โ ] ) ะ -  /*  For f i n d  system of  problem ♦ / 
f  inda l l (C U .accum lK C U )  , CP) ,CP = โ ] ,  
f indal l (CX,accum(CX),CD),numberl (CD,DX,0) ,DX <> 0,  
f in d a l l (X X ,a c cu m l2 (X X ) ,Y Y ) , l a s t l ( YY,ZZ), 
s y m p t o m ( Z Z , R E C , C O N , I N P , F I ) , n u m b e r 2 ( I N P , N N , 0 ) , N N  <> 0,
REC = โ ] ,  CON = โ ] , FI <> " " , r e t r a c t a l l ( _ , r u l e b a s e ) ,  
r e t r a c t a l l ( _ , d y n a b a s e ) , u s e _ f  i l e ( F I ) . c o n s u l t ( F I , r u l e b a s e ) , 
t i t l e _ g o l .
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s h o w _ i n s p e c ( [ ] ) : -  / *  For p a ss  symptom have not  CON,REC,FILINK ♦ / 
f i n d a l 1 ( CU,accum1 1 ( CU) , CP) , CP = c ว, 
f in d a l l (C X ,a ccu m (C X ) , CD),numberl(CD,DX, 0 ) ,  DX <> 0,  
f i n d a l K XX,accumliM XX),YY), la s t1 (Y Y ,Z Z ) ,
s y m p t o m ( Z Z , R F C , C O N , I N P , F I ) , number2 ( INP,NN,0 ) , NN <> 0,
REC = n ,  CON = n , F I  =

s h o w _ i n s p e c < [ ] ) : - / *  Ask problem with  answer q u e s t i o n s  a l l  y e s  aga in  ♦ / 
f indall<WN,accuml7(WN),UN),UN = [ ] ,  
f indal1<CX,accural1 ( c x ) , C C ) , c c  = Cl,  
f  i n d a l l (VU,a ccum l2(VU),NU), la s t l (N U ,A W ), 
s y m p t o m ( A W , I P , _ ) , n u m b e r 2 ( I P , F R , 0 ) , F R  <> 0,  
x i n s p e c , c a n s w e r , s a n s w e r .

s h o w _ i n s p e c ( f l ) ะ - /*  symptom has a l l  ye s  answered ♦  /
f  in d a l l (C U ,a ccu m l l (C U ) ,C P ) ,C P  = [ ] , r em o v ew in d o w < 2 0 ,1 ) , x i n s p e c ,
w r i t e ( " \ n ---------------------------------------------------------------------------------" ) ,
w r i t e < " \n \n \ t= = = >  The probable  c a u s e ( s )  of  t h i s  problem can be 

o b t a i n e d .  <===") , sanswer.
s h o w _ i n s p e c ( L I ) / *  symptom has no INSPEC (No q u e s t i o n )  ♦ / 

f i n d a l l  (CU, accum (CU), CP) ,CP = [ ] ,  
f inda. l l (CX,accum ll (C X) ,CD) ,CD = n ,  
f in d a l l ( X X ,a c c u m iz ( X X ) ,Y Y ) , l a s t l ( Y Y , Z Z ) , 
s y m p t o m ( Z Z , I N P , _) ,  INP = [ ] ,
w r i t e < " \ n \ ท\t===> The p robable  c a u s e ( s )  of  t h i s  problem can 

be o b t a i n e d .  <===") , sanswer .  
s h o w _ i n s p e c ( [ ] ) ะ- / *  For answers are  yes  and no . * /

f indal l(WN,accumll(WN),NW),number(NW,NP,0),NP <> 0.  
s h o w _ in s p e c ( C I ) : -  / *  For LINSPEC = [ ]  f o r  in sp e c  answer "no" 

f  i n d a l l ( X X ,a c c u m l l ( X X ) , YY), YY = n ,  
f  i n d a l l  ( AA, accum ( AA), BB) ,BB = n .
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s h o w _ i n s p e c ( [ ] )  ะ - / *  For l u s t  symptom has f i l e  l i n k  and answer
a l l  ye s  * /

f ind a l l (C U ,accu m l l (C U ) ,C P )  ,CP = n , r e m o v e w i n d o w ( 2 0 , l ) ,
f indal l (CX,accuf f l l5(CX) ,CD),numberl (CD,DX,0) ,DX <> 0,
f  i n d a l 1 < vu,accuml2 ( VU), NU), l a s t l ( NU,AW),
s y m p t o m ( A W , I P , Z R ) , Z R  <>
r é t r a c t a i 1 ( accum29( _ ) , d y n a b a s e ) ,
show_why( I P ) ,
f  i n d a l 1 (XD,accum29(XD), AS),
n e w _ l i s t l ( C D ,A S ,D R ) ,
un iqu e2 (DR,RE), number1 (RE,EX,0 ) ,
DX <> EX, 
show_f i l e ( Z R ) .

sh o w _ in s p ec ( [F I N P iL I N P l )ะ- / *  For pass  symptom when i t  has i n s p e c t i o n
answered "no" ♦ /

i n s p e c ( F I N P , _ ) ,
f  i n d a l 1 (P B,accuml3 (PB) ,P C ) , number1 (PC,DX,0) , DX <> 0,  
f i n d a l K  VU,accuml2 (VU), NU), la s t l (N U ,A W ),
s y m p t o m ( A W , I P , _ ) , r é t r a c t a i ! (accum29( _ ) , d y n a b a s e ) , 
s h o w _ w h y ( I P ) , f i n d a l l ( P D ,a c c u m 2 9 ( P D ) ,P S ) , n e w _ l i s t l ( P C ,P S , P R ) , 
number!(PR,PW,0 ) ,un ique2(PR ,P E ) ,num ber l (PE ,P X ,0 ) ,PW <) PX, 

show _insp ec(L IN P) . 
show_inspec(CFINP!LINPl) ะ-

r é t r a c t a i 1 ( a c c u m l 1 ( _ ) .d y n a b a s e ) , in sp e c tF IN P ,IN S P ) , 
w r i te (" \n = >  I s  i t  t r u e  t h a t  \ n \ t  ",INSP," ? : - " ) ,  
l i n e m e n u ( 2 2 , 1 5 , 1 0 , c"A.Yes ","B.No ","c.why " ," D .R eview "],  

R e p l y ) ,
p r o c e s s ( F I N P , R e p l y ) , ! , s h o w _ in s p e c (L I N P ) .
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x i n s p e c : -
f  i n d a l l ( c x ,a c c u m l 5 (CX) ,CD) , numberl(CD,DX,0) ,DX <> 0,  
f i n d a l l ( v u , accuml2<VU),NU), la s t l (N U ,A W ), 
symptom(AW,_,_,_ ,_ ,CN,IP,_ ) ,number3(CN,HB,0) ,I IB <> 0,  
r é t r a c t a i  1 (accum29 (_) , d y n a b a s e ) , show_why ( I P ) , 
f  in d a l l (X D ,a ccu m 2 9 ( XD), AS), n e w _ l i s t l ( C D ,A S ,D R ) , 
uniqueE(DR,HE), numberl (RE,EX,0 ) , DX = EX.

s a n sw e r : -
nakeuindow(3 4 , 1 5 , 2 6 , " " ,  2 2 , 0 , 3 , 8 0 ) ,
w r i t e ( " \ t <  P r e ss  Any KEY t o  show t h e  probable  c a u s e s  of  

t h i s  problem >") , r e a d c h a r < _ ) , 
removewindow,f  i n d a l 1 ( v u , accum1 2 ( vu ) ,  NU) ,  l a s 1 1 ( NU, AW), 
symptom( AW ,M M ,_ , RE,CN,_ , _ ) ,c l e a r w in d o w ,  
makewindow(39,1 5 , 0 , " " , 4 , 1 , 1 7 , 7 8 ) ,  
w r i t e (" Your problem come from ",MM), 
w r i t e ( " \ ท The probable  c a u s e ( s )  of  t h i s  problem ะ"),
w r i t e ( " \ n ------------------------------------------------------------------------- " ) ,
a s s e r t ( accum l4( M\ n = “> The p robable  c a u s e (ร; of  t h i s  

problem ะ") ,d y n a b a s e 3 ) ,
show-Con(CN),write<"\ท\ ภ Recomendation(s) ะ"),  
w r i t e ( " \ ท--------------------------------"),
assert(accuml4("\n-=>Recomendation(s)  ะ " ) , dynabase3) , 
show_rec( HE) «
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canswer:-'
f indall(VU,accuml2!VU),NU), lastl!NU,AW),
s y m p t o m ! A W , I P , _ ) , number2 ! I P , BN,0 ) ,  BN <> 0,
re trac ta l l (_ ,d y n ab ase ) ,c learw in d o w .
write!" ==> You answered th ese  quest ions  already ะ <=="),
write<"\ท ------------------------------------------------------------------------------ "),
show_inspl( IP ) ,
w r i t e ! .ท\n \ t==  = > The probable cause (s )  of t h i s  problem can be 

obtained.  <===" ) .

/*  #############*######## Conditions Management ################### ♦  /
show_con(CI) ะ- !.  
show_con( [FCNDILCND]) ะ-

cause(FCND,CON), w r i t e ! " \ ท ",C0N),
assert(accum6!CON),dynabase),concat("\n + ",C0N,C0),  
assert(accuml4(CO),dynabase3),show_con(LCND).

sh ow _in sp l< [ ] ) ะ-
w r i t e ! " \n ----------------------------------------------------------------------------------").

show_inspl(CFINSILINSl):-
inspec(FINS,INN), concat(TTM," ะi ร YES ",PDT), write(PDT), 
assert(accuml4(PDT),dynabase3),show_inspl (LINS).

show_conl(Cl) .  
show_conl! CFCND!LCND]) ะ-

cause(FCND,CON),write!"\ท * ",C0N),show_conl!LCND).
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/*  Recoaendations Management */
show_rec(โ ] ) : -

findall<DD,accum32(DD),DX), lastl(DX,XD),show_ans(XD). 
show_rec( [ FREC!LREC]) : -

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

show_recl ( n ).  
show_recl(CFREC!LRECl)

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

show_ans<0). 
show_ans(XD)ะ-

XD <> 0,vna.

wna:- wna l ,response(Ans3) , removewindow<61,1 ) ,p r o ce s s 5 (A n s3 ) .

wnal:-  removewindow(3 5 ,1 ) ,
Biakewindow(35,15,2G,'"’, 2 2 , 0 , 3 , 8 0 ) ,  /* For answer obtained 4/ 
w r i t e ( " \ t \ t \ t  < Press ’y ’ or ’ ท’ > " ) , removewindow<61,1),
makewindow<01,15 ,0 ,  " " ,2 0 ,1 , 1 , 7 8 ) ,
w r i t o ( " \ t \ t  Do you want to  know how the answer i s  obtained ?").
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/*  ##**##*#**#*######*# whys Management **#*#**#******##****#*### 4/
show_why( [ ] ) : -

assert(accum34("\nConclusion for  the cause of t h i s  problem 
i s / a r e " ) , dynabase). 

show_why(CFINSILINS3)
i n s p e c ( F I N S , I N ) , c o n c a t ( " \ ท* ", I N , INT),
a s s e r t ( a c c u m 2 9 ( I N ) . d y n a b a s e ) , a s s e r t ( a c c u m 3 0 ( I N T ) ,d y n a b a s e ) , 
asser t (a ccu m 3 4 (IN T ) ,d y n a b a se ) , sh o w _ w h y (L IN S ) .

show_whyl(CI)ะ-
assert(accum 30(" \n \ท I f  i t  has symptom ะ " ) ,dynabase) . 

show_vhyl( CFCONILCON]) ะ-
cau se (FCON,SON) , con ca t ("Vn* " , SCN,SCR),
a s s e r t ( accum30( SCR), dynabase), a s s e r t (accum34( SCR), dynabase), 
show_whyl(LCON).

/* *«*»********»»«*#»*** F i l e s  Management เพ*»****»*****»******»»* */
s h o w . f i l e C " ) .
show_f i l e < F I ) : -

r é t r a c t a i 1 ( _ , r u l e b a s e ) , u s e _ f i l e ( F I ) , 
c o n s u l t ( F I , r u l e b a s e ) , t i t l e _ g o l .

sh o w _ f i l e l (F I )
FI <> "",wnal^response(Ans3) ,process 'J(Ans3). 

show_f i l e l (" "): -
wnal ,response(Ans3 ) ,process3 (A n s3) .



/*  IHtfr Check for  repeated symptoms ### ♦ / 
check_sym(_,Ci) .  
check_sym(flyl,[FXZILXZ.l )

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

comp3(Hyl,FXZ)ะ-
Hyl = FXZ , s y n p t o m ( A , _ , _ , F X Z , , 
assert(accum31(A) ,dynabase l ) , f a i l .  

comp3<_,_).

### Check repeated in sp ec t io ns  ### ♦ / 
check_insp(โ ] ) .  Find element i s  repeated in l i s t  ★ / 
check_insp< tFINS! LINS]) : -

inspect  FINS,IN), f  indall(WD,accum!5(WD),ND), check( IN,ND), 
check_insp(LINS).

check(._, n  ) .
check( IN,CFND!LND]) ะ-

comp( IN,FND) , check( IN,LND).

comp(IN,FND)ะ-
IN = FND,inspec(FIN,IN),
a s s e r t (accum16(F I N ) ,d y n a b a s e ) , f a i l .

/ *  # # # # # # # # #  P r e v e n t  r e d u n d a n t  q u e s t i o n i n g  # # # # # # # # #  ♦  /

comp(_ ,_) .



f i n d a l l (พ,accuml6(พ ) ,NL), 
number<NL,TX,0 ) ,de le i (FINS,N L,R) , 
number(R,N,0),com(FINS,TX,N),  
cbeck_insp l(LINS).

com(FINS,TX,N)ะ- / 4 f in d  number i s  not repeat in l i s t  for  show
quest ion 4/

TX = N,assert(accuml7(FINS),dynabase), f a i l . 
c o m ( _ ,_ ,_ ) .

check_pos4(P ,CP!_] ,1 ) .  
check_pos4 (P , [_ !R ] ,X ) : -  !,

N = X -  l ,ch eck _p os4(P ,R ,N) .

/ 4 แแแแแแt i i m t f t f t m t m t t t t m m i m 4/
d e l e l ( _ , [ ] , [ ] ) .  / 4 cut out repeated element in i n t e g e r l i s t  4/  
dele l(H,CHITI,R)ะ - ! ,  

d e l e l  (1I,T,R). 
d e leK T O ,โ แ !T],[H!RD : - ! ,  

d ele l (T O ,T ,R ) .

d e l e 2 ( _ , n , f ] ) . / 4 cut out repeated element in s t r i n g l i s t  4/  
dele2(H,QHIT],R): - ! ,  

d ele2(H ,T ,R ) . 
dele2(TO,CHIT],CH!R]):-! ,  

dele2(TO,T,R).

c h e c k _ i n s p l ( [ ] ) .  / 4 F i n d  e l e m e n t  i s  n o t  r e p e a t e d  i n  l i s t  4 /
c h e e k _ i n s p l < [ F I N S ! L I N S ] ) ะ-
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/* count element, of l i s t  from dynamic database (from accum) */  
number( โ ] , RS,RS). 
number( โ - ! TNL],RS,Cnt)

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

/*  count element of l i s t  from s t r i n g l i s t  */  
numberl(C],RS,RS). 
number1(C_ITNL],RS,Cnt) ะ-

NCnt = Cnt + 1 , number1(TNL,RS,NCnt).

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

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

/*  count element of CONDITIONS from rulebase  ♦ / 
number3( โ ] , RS,RS). 
number3 ( t _ ITNL], RS, Cnt) ะ-

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

/* Remove d u p l ica te  elements and rearrange order from more to  l e s s  
in a l i s t  */

u n iq u eH C ] , โ ] ) .  /* For i n t e g e r l i s t  ♦ / 
u n iq u e l ( RX,RY)ะ-

uni(RX,RY,โ ] ) .  
u n i ( โ ] , RZ,RZ). 
u n i ( CRA ! RB], RY,RZ) : -

d e l e l (RA,RB,RC), 
uni(RC,RY,CRAÎ RZ]) , ! .



unique2(C] ,โ ] ) . /*  For s t r i n g l i s t  */  
unique2(RX,RY) : -

un2(RX,RY,โ ] ) .

un2(โ ] , RZ,RZ). 
un2(CRAiRB],RY,RZ):-

dele2(RA,RB,RC), un2(RC,RY, โ RAI RZ]) ,  !.

/*  Rearrange order of element in a l i s t  from l e s s  to  more */  
r e v l ( C ] , โ ] ) .  /*  For s t r i n g l i s t
revKCFIL],พ ): -  !,

rev KL, TE), append (TE, [ F], พ).

r e v ( [ ] , โ ] ) .  /*  For i n t e g e r l i s t  ♦  /
rev(CF!L],พ ): -  !,

r e v (L ,T E ) ,n e w _ l i s t (TE,CF],พ).

n e w _ l i s t ( โ ] , NW,NV). /* L i s t  addit ion  (append) for  i n t e g e r l i s t  */  
new_list(CX!NW1],NW2,CX!NW3]) : -  

new_list(NWl,NW2,NW3).

nev_listl(C],NW,NW). /* L is t  addit ion  (append) for  s t r i n g l i s t  ♦ / 
n e w _ l i s t l ( CXi NtflJ,NW2,CXi พพ3 ] ) : -  

nev_listl(NWl,NW2,NW3).

/* ### Converts a l i s t  in to  a s t r in g  ### ♦  / 
b u i l d l i s t ( " " , โ ] ) : -  !. 
b u i l d l i s U S t r , โ F i r s t ! T a i l ] )  ะ-

f r e e ( S t r ) , bound(F i r s t ) , b u i l d ! i s t ( R e s t , T a i l ) ,  
c o n c a t ( F i r s t , R e s t , S t r ) .



/ 4 ###### Answer Questions ###### 4/  
process(FINP,1 ) ะ-

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

process(FINP,2 ) ะ-
write("  no " ) , inspec(FINP,INSP),
r é t r a c t a i 1 (accural( _ ) ,dynabase) , con ca t ( ท 4 " , INSP,BA), 
concat!BA," : i s  NO ",BB), assert(accum10!BB) ,dynabase2) , 
a s s e r t (accuml4(BB), dynabase3) , ! ,  
assert(accumKFlNP) jdynabase), !,  
assert(accuml3(INSP) ,dynabase3), ! ,  
a s s e r t  (accumlKFINP) ,dynabase) , !. 

process(FINP,3)
r e trac ta l l (accu m 3 0(_ ) ,d y n a b a se ) , 
makewindow(3 7 , 1 4 , 2 6 , " " , 2 1 , 0 , 4 , 8 0 , 1 , - 1 ,  

" \204 \185 \200 \188 \205 \186") ,
w r i t e ( " \ t  4 Use Cursor Key to  f ind  out why in next page ") 
w r i t e ! " \ n \ t  and press Esc to  answer quest ions  continue 4 
makewindow( 2 3 , 1 4 , 2 8 , "Answer quest ion  when you ask why ? ." ,  

4 , 2 , 1 7 , 7 6 ) ,
f i n d a l l (AB,accuml2(AB),WAN), l a s t 1 (WAN,PA),
symptom!PA, _ , CON, 1NS, _) , cl earwi ndow,
concat(" \n  4 Your problem come from ",MM,MX),
concat (MX," ,\n \ท which i t s  cause ะ ” ,MZ),
a s s e r t ( accum30(MZ), dynabase), show_whyl( CON) , show_why( INS),
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f i n d a l l (ASD,accum30(ASD) , TP) , unique(TP,TPA), r e v l (TPA,TP1) ,  
b u i l d l i s t ( S t r , T P I ) ,
concat(" \n  Because I try  to  show that  : \ ท " , s t r , s t r n ) ,  
display(Strn).removewindow,removewindow* 3 7 ,1 ) ,  
l inemenu(2 2 , 1 5 , 1 0 , c" A.Yes ","B.No ","c.why ",

"D.Review"],Reply),  
process(FINP,Reply), ! .  

process(FINP,4)
makewindow( 3 7 ,1 4 , 2 6 , " " , 2 1 , 0 , 4 , 8 0 , 1 , - 1 ,  

" \204 \185 \200 \188 \205 \186") ,  
w ri te * " \ t  * Use Cursor Key to  return your answered in

next page"),
w r i t e ( " \ n \ t  and press  Esc to answer q uest ions  continue *"),  
makewindow( 2 6 , 1 4 , 2 8 , "Review your answered",1 ,2 , 2 0 , 7 6 ) ,  
f i n d a l l (ASD,accuml0(ASD),TP),unique(TP,TPA),revl(TPA,TPI),  
show_printl (TPI) , f indal l (XX,accumS(XX),XY) ,bui ld l i s t ( st rn ,XY), 
d i s p l a y ( S t r n ) , removewindow,removewindow(3 7 ,1 ) ,  
l inemenu(2 2 , 1 5 , 1 0 , c" A.Yes V'B .No  V 'c .w h y  ",

"D.Review"],Reply) ,  
process(FINP,Reply), ! .

/*  ะะะ====1=====:=====” = " " ะ="=========^=” =ะะ^ =  */
p r o c e s s l ( ’y ’ >: ~

e r a s e l ,  removewindow( 4 1 , 1 ) ,  

p r in t .
p r o c e s s l ( ’ท’ )

e r a s e 2 , removewindow(4 1 ,1 ) ,
run. /*  use run for  go to main menu */



I l l

removewindow(40,l), r e t r a c t a l l ( _ , d y n a b a s e ) , 
f indall (XX,accuml2(XX) ,X Y) , la st l (XY,Zl) ,  
s y m p t o m ( Z l , Z X ) , s how_f i l e ( ZX) . 

p ro c es s2 ( ’n ’ ) : -
removewindow(40,1 ) , erase l ,endcon .  

p r o c e s s 3 ( ’ y ’ ) : -
screen,removewindow(6,1) ,  reiaovewindow< 3 5 ,1 ) ,
removewindow(3 9 ,1 ) ,
mukewindow(6,1 4 , 2 6 , 3 , ช, 1 9 , 8 0 , 1 , - 1 ,

" \204\185\200\188\205\18G") ,
noques.  

p r o c e s s 3 ( ’n ’ ) : -
removewindow!3 9 , 1 ) , r é t r a c t a i l (_ ,dynabase) ,c learwindow,  
noques.

p r o c e s s 4 ( ’ y ’ ) : -
r e t r a c t a l l ( _ , d y n a b a s e ) , 
f ind a l l  (AX,accuml2(AX > ,Ntf ) ,  lastl(NW,WN), 
s y m p t o m ( W N , F I LE), show_f i l e (FILE). 

p ro ces s4 ( ’ท’ ) : -  ans,makewindov(40,1 5 , 1 2 , " " ,8 , 1 0 , 7 ,6 0 ) ,
w r i t e ! " \ n \ n \ t  Do you want to  consu lt  other problems ?"),  
resp on se (A n s) ,p rocess2 (Ans).

p r o c e s s 5 ( ’y ’ ) : -  screen,
removewindow(6,1 ) , removewindow!3 5 , 1 ) , removewindow!3 9 ,1 ) ,  
makewindow< 6 , 1 4 , 2 6 , " " , 3 , 0 , 1 9 , 8 0 , 1 , - 1 ,

"\204M85\200\188\205\186" ) ,  o t h e r c l .

p r o c e s s 2 ( ’ y ’ ) : -



removevindow(3 9 , 1 ) , r é t r a c t a i 1 (_ ,dynabase) , 
removewindow(2 2 , 1 ) , c learwindow ,otherc l .

p ro c es s6 ( ’y ’ ) : -
w r i t e C ’y e s ’ "),
f i n d a l l (AB,accuml2(AB>, WAN), l a s t  1 (WAN,PA), 
symptom(PA,F F , ,
w r l t e ( " \ n \ ท\ t \ t  Your f i l e  name i s  ’ " , FF," ’ " ) ,
removewindow(50,1 ) ,makewindow(50, 15, 26, 2 2 , 0 , 3 , 8 0 ) ,
w r i t e ( " \ t \ t  < Press any key to  update knowledge base >") 
readchar(_) , removewindow(6,1 ),  removewindow(61,1 ) , e r a s e 2 ,  
removewindow( 1 4 ,1 ) ,  removevindowUO, 1 ) ,  removekindow( 50 ,1)  
update2.  ' 

p r o c e s s 6 ( ’ท’ )
erase3,removewindow< 4 0 , 1 ) , otherp.  

p r o c e s s 8 ( ’y ’ ) : -
removewindow(3 6 , 1 ) , removewindow(6,1>, 
makewindow(6,1 4 , 2 6 , 3 , 0 , 1 9 , 8 0 , 1 , - 1 ,

" \204 \185 \200 \188 \205 \186") ,  
v/rite(" Answer Questions by using CURSOR KEY and 

press ENTER to  s e l e c t . " ) ,

p r o c e s s 8 ( ’n ’ ) : -
removewindow(3 6 ,1 ) ,  
erase3 ,o th erp .

p r o c e s s 5 ( ’ n ’ ) : -

w r i t e  ( " \ n ------------------------------------- ---------- --------------------------------- " ) .
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screen,removevindow(6 , 1 ) , removevindow(3 5 , 1 ) , removewindov(3 9 ,1 ) ,  
makewindov(6,1 4 , 2 6 , 3 , 0 , 1 9 , 8 0 , 1 , - 1 ,

"\204\185\200\188\205V188"),
otherc.  

p r o c e s s 9 ( ’n ’ ) : -
removewindov(3 9 , 1 ) , clearwindow,otherc.

p r o c e s s l0 ( * y * ) : -
removewindow(4 0 ,1 ) ,
e r a se 3 ,re tr a c t a l l (a cc u in l3 (_ )  ,dynabase3), 
f i n d a l l (XX, accum9(XX) , XY),  
last(XY,ZX), sh ov „ f i l e (Z X ) . 

p r o c e s s l 0 ( ’n ’ ) : -
removewindow(40,1),  
e r a s e l , e n d c o n .

p r o c e s s l l ( ’y ’ ) : -
removewindow(36,1 ) , removewindow(6,1),  
makewindow(6,1 4 , 2 6 , 3 , 0 , 1 9 , 8 0 , 1 , - 1 ,

"\204\185\200\188\205\18G") ,  
write(" Answer Questions by using CURSOR KEY and 

press  ENTER to  s e l e c t .  ">,
w r i te (" \n --------------------------------------------------------------------------------  " )r
r e t r a c t a l l ( _ , d y n a b a s e ) , 
f indall(XX,accuml2(XX),XY),last1(XY,Z1) ,  
symptom(Z l , z x ) , s how_f i l e ( ZX) . 

p r o c e s s l l ( ’ n’ ):~
removewindow(36,1 ) , erase3 ,o th erp .

p r o c e s s 9 ( ’ y ’ ) : -
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/ # %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% * / 
unable :-

removewindow(35,1 ) ,
makewindow< 35, 1 5 , 2 6 , " " , 2 2 , 0 , 3 , 8 0 ) , ans,  
makewindow(40,1 5 , 0 , " " , 1 7 , 1 , 4 , 7 8 ) ,
v r i t e ( "  S orry , there  i s  no recomendation /no more

database for  c o n s u l t a t i o n ." ) ,
w r i t e (" \n V t \ t  Do you want to  update my knowledge base ? : -  ") ,  
response(Ans) ,p rocessü (A ns ) .

o therp;-  removewindow(6,1),
makewindow(6,1 4 , 2 6 , 3 , 0 , 1 9 , 8 0 , 1 , - 1 ,

" \2 04 \1 8 5 \2 00 \18 8 \2 05 \18 6 " ) ,ans,  
makewindow(40,1 5 , 1 2 , " " ,8 , 1 0 , 7 ,6 0 ) ,
wr i te (" \n \ .n \ t  Do you want to  consu lt  other problems ?"),  
response(Ans), process 10(Ans) .

o th e r c : -  ans ,anc ,
r e sp o n s e ( A n s2 ) ,p r o c e s s l l (A n s2 ) .

o t h e r c l : -  ans ,anc ,
response(Ans2) ,process8(Ans2) .

noques:-  ans,
makewindow(40,1 5 , 1 2 , " " ,7 , 7 ,1 1 ,6 5 ) ,  
w r i t e ( " \ n \ n \ t  No quest ion  for  t h i s  problem"),
w r i t e ( " \ n \ n \ t  Do you want to update my knowledge base ? : -  ") ,  
response(Ans) ,process6(Ans) .
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en d c o n : -  ans,
makewindowUl, 1 5 , 1 2 , " " ,7 , 1 0 , 9 ,6 0 ) ,
w r i t e ( " \ n \ n \ t  END OF CONSULTATION"),
v r i t e ( " \ n \ n  Do you want t o  p r i n t  r e s u l t  o f  c o n s u l t a t i o n  7 " ) ,
r e s p o n s e ( A n s 7 ) . p r o c e s s l ( A n s 7 ) .

a n s : -  removewindow(50,1 ) ,makewindow(5 0 , 1 5 , 0 , " " , 2 3 , 1 , 1 , 7 8 ) ,  
w r i t e ( " \ n \ t \ t \ t  < P ress  ’y ’ or ’ ท’ ) " ) .

a n c : -  makewindow(3 6 , 1 5 , 1 2 , a , 5 , 7 , 7 0 ) , / *  For f i n d  o t h e r  c a u s e s  ♦ / 
w r i t e ( " \ n \ ท Do you want t o  f i n d  o th e r  p o s s i b l e  c a u s e s

f o r  t h i s  problem 7") .

l a s t ( [ H e a d l , Z ) ะ- 
z = Head.

l a s t ( L _ I T a i l ] , Z ) ะ-
l a s t ( T a i l , Z ) . 

l a s t l ( C H e a d ] , Z ) : -  
Z = Head. 

l a s t l ( C _ i T a i l l , Z )
l a s t l ( T a i l , Z ) .

response(A)
r ead ch a r(A ) , lk ey l (A ) , ! .  

r e s p o n s e ( B ) r e s p o n s e ( B ) .

l k e y l ( A ) ะ- A =’y ’ , !.  
l k e y l ( A ) ะ- A =’ ท’ , !.  
l k e y l ( _ ) ะ- b e e p ,b e e p , f a i l .
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/* %%%%%%%%%%%%%%%%%%%% Print, Result  Management %%%%%%%%%%%%%%%%%% %! 
p r i n t : -

makewindow<27,15,1 2 , "PRINT RESULT",1 , 3 , 2 0 , 7 4 ) , clearwindov,  
f indall(XX,accuml4(XX),YZR), show_print(YZR), 
w r i t e ( " \ n \ n \ทน *** D eta i l  of Consultation i s  Pr inted

already ***"),
w r i t e ( " \ n \ t \ t  Do you want to  print again ? " ) , ! ,
r e sp o n s e (A n s ) ,p ro ces s l (A n s ) .

sh ow ^pr in U n  ) .  !% For p r in t  r e s u l t  to  p r in ter  */  
show_print<CFYZILYZ]) ะ-

w r i te d e v ice (p r in te r ) ,w r i t e (F Y Z ) ,
w r i t e d e v i c e ( s c r e e n ) , write(FYZ), show_print(LYZ).

s h o w _ p r in t l ( [ ] ) . / *  For review answer */ 
show_printl([FYZILYZI) ะ-

assert(accum5(FYZ),dynabase),show_printi(LYZ).

%%%%%%%%%% Show the answer i s  obtained to  screen %%%%%%%%%%%% ♦ / 
s c r ee n ะ- r é t r a c t a i 1 (_ ,dynabase) , removewindow(2 2 ,1 ) ,  

removewindow(3 5 , 1 ) , removewindow(3 9 ,1 ) ,  
makewindow(22, 15, 26, "", 22 ,0 ,  3 ,8 0 ) ,  clearwindow,  
w r i t e ( "นน \ t P r e s s  Esc to  continue"),  
makewindow(2b,14,15,"",  1 , 2 , 2 0 , 7G) , clearwindow,  
f indall(AB,accuml2(AB),WAN),last1 (WAN,PA), 
symptom(PA,_,MM,XX,REC,CON,INS,_ ) , clearwindow,  
concat(" When you ask problem ะ ",XX,MT), 
concat(MT,"\nThen you accepted the symptom i s / a r e  ",NX), 
a s s e r t ( accum34(NX) , dynabase) , show_why(INS), show_why1 (CON),
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c on c a t ("\nwhich i t  i s  in ",MM,MN),
concat(MN,"\nRecomendation(s)ะ",MX),
a s s e r t (accum34(MX).dynabase),show_recl(REC),
f indall(ASD,accum34(ASD),TP), unique(TP,TPA), revl(TPA,TPI) ,
b u i l d l i s t ( S t r , T P I ) , d i s p l a y ( S t r ) , removewindow,
removewindow<6,1 ) .

/*  %%%%%%%%%%%%%%% L i s t  Rules เ  Explanation Mechanism %%%%%%%%%%%%%%%% *7 
l i s t  ะ- erase2,

p iek-dba(Data), c o n s u l t ( D a t a ,r u l e b a s e ) , 
shif twindow(4) ,c learwindow,
write("  Use ARROW KEY move cursor to  next page: And Press

Esc to  Main Menu"),
makevindovO, 14 ,28,  "INSPECT KNOWLEDGE BASE", 0 , 0 ,  2 3 , 8 0 , 1 , - 1 ,  

"\201\1B7\204\1B5\205\186") ,  
f i ndal 1( R N O , s y m p t o m ( R N O , , LST), 
l l i s t ( L s t , S t r ) , ! , d i s p l a y ( S t r ) , !.

l l i s t ( n , " " >  ะ - ! .
H i s t  ([RNO! L i s t ] ,  Str)

l l i s t ( L i s t , O l d s t r )  ,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 --------------------- ",Ax>,
con cat (Ax ," \nF i le  name ะ " , Ar) ,con ca t(A r ,F I ,A n ) , 
con ca t (An,"\nProblem from ะ ", An 1 » ,c on c a t (A nl ,MM,Ans),



concat(Ans,"VnProblem Name ะ " ,A ns l ) ,  
concat(Ansi ,My1 , Ans2) ,
concat(Ans2 ,"\n\nQuestion i s / a r e \ ท -  ",Ans3),  
reverse2(INSP,INS), s h o v _ in s t ( INS,ANT), 
concat(Ans3,ANT,Ans4),
concat (An«4,"\n\nCauso i s / a r e \ n  - ",Ans5),
r e v e r s e (CON, COND), show_cont (COND,CD), 0one:at ( Ans5 , CD, Ansü)
concat (Ans6, "\n\.nRecomendation i s / a r e \ n  -  ",Ans7),
reverse4(RECM.REC), show_recd(REC,RE), concat(Ans7,RE,AnsB)
concat(Ans8 ," \n \n F i l e  conect ion  ะ ",Ans9),
con ca t (Ans9 , FILE,SS), con ca t ( S S ," \n \n " , s t r g > .

r e v e r se (X ,Y)ะ- t r a c e ( o f f ) ,  /* For CONDITIONS L is t  ♦ / 
r e v e r s e n t ] , X,Y).

r e v e r s e l ( Y , n , Y ) .
r e v e r s e l ( X I , [บ!X2J, Y)ะ- r e v e r s e l ( t U ! X l ] ,X 2 ,Y ) , t r a c e ( o n ) .

reverse2(X ,Y)ะ-t r a c e ( o f f ) ,  /* For INSPECTIONS L is t  */  
r e v e r s e 3 ( [ ] , x , Y ) .

r e v e r s e 3 ( Y , [ ] , Y ) .
e v e r s e 3 ( X l , [บ!X2], Y)ะ-reverse3(CU!X1],X2,Y), t r a c e ( o n ).

reverse4(X ,Y)ะ-t r a c e ( o f f ) ,  /* For RECOMENDS L is t  ♦  / 
r e v e r s e 5 ( [ ] , x , Y ) .

r e v e r s e 5 ( Y , [ ] , Y ) .
r e v e r s e 5 ( X l ,  [IJ! X2I , Y)ะ-r e v e r s e 5 ([บ! X U , X 2 , Y), t r a c e ( o n ) .
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s h o w - i n s t d ] , "  ").  
show_inst([INS],ANS):-

show_inspt(INS,ANS), ! .

s h o v _ in s t ( [ INS ! REST],ANS):-
show_inspt(INS,Text) ,concat(" \n  - " .T e x t ,N s t r ) , 
shov_inst(REST,Next_ans) ,concat(Next_ans ,Nstr ,ANS). 

show_inspt(INS,TEXT)ะ - inspec(INS,TEXT).

show_cont([ ] , " " ) .  
show_cont(CCOND],CD)

show_cond(COND,CD), ! .  
show_cont( [ COND! REST], CD) : -

show_cond(COND,Text),concat<"\n - " ,T e x t ,N s t r ) , 
show_cont(REST,Next_ans>,concat(Next_ans,Nstr,CD).

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

s h o v _ r e c d ( [ ] , " ").
show_recd(CRECJ,RE)ะ- shov_reco(REC,RE), ! .  
show_recd(CRECI REST], RE)

show_reco(REC,Text), concat<"\n -  ", T e x t ,N s tr ) ,  
show_recd(REST,Next_ans) , concat(Next_ans, N str , RE).

show_reco(REC,TEXT) ะ r-rec (REC,TEXT).

sub_cat (Mgll ,Mgl2 ,Lstr)  ะ-
co n c a t (M g l l ," " , s t r ) ,
concat<Str,Mgl2 , L s t r ) .
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/*  %%%%%%%%%%%%%%%% EDIT KNOWLEDGE %%%%%%%%%%%%%%%%% * / 
edit_kb

erase2 ,pick_dba(F iname), f  i l e_ s tr (F in a m e ,D a ta ) , 
shiftwindow<4).clearwindow,
w r i t e ( " \ t r e s s  F10 to  end e d i t in g  or Esc to  abort e d i t in g  "),  
makewindow(1 0 , 1 5 , 2 8 , "EDIT KNOWLEDGE BASE",0 , 0 , 2 3 , 8 0 , 1 , - 1 ,  

"\201\187\204\185\205\186">,  
edit(Data.NewData), clearwindow,  
makewindow(56,1 5 , 0 , 2 3 , 1 , 1 , 7 8 ) .clearwindow,  
w r i t e ( " \ n \ t \ t \ t  < Dress ’y ’ or ’ท’ ) " ) ,
makewindow( 5 5 , 1 5 , 0 , " " , 7 , 3 , 5 , 7 4 ) ,
w r i t e ( " \n \ t  Do you want to  save the Knowledge Base (y /n )7  "),  
b e e p ,b e e p ,r e tr a c ta l l< _ )  ,cke.y,upper_lower( ’ y ’ . A n s i ) , 
save_y(Ansl.NewData.Finame),removewindow,removewindow(1 0 ,1 ) ,  
removewindow(5B,1 ) , era se2 .

sa v e _ y ( ’y ’ ,D,Finame)5-
openwrite(save_f i l e ,F in a m e ) ,w r i t e d e v i c e ( s a v e _ f  i l e ) , 
w r i t e ( D ) , c l o s e f  i l e ( s a v e _ f  i l e ) . 

sa v e _ y ( ’ท’ , - , - ) .

/*  %%%%%%%%%%%% HELP %%%%%%%%%%%%%% */  
help ะ-

f i l e _ s t r ( " e x p e r t . h ip" ,H elp) , sh if twindow(4 ) .clearwindow,  
write ("  Use ARROW KEY move cursor to  next page ะ

And press Esc to Main Menu"), 
makewindow(1 2 , 1 5 , 2 8 , "HELP INFORMATION", 0 , 0 , 2 3 , 8 0 , 1 , - 1 ,  

"\201 \187 \204M 85\205 \180") ,
d i s p la y ( H e lp ) .
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/♦ User commands#/ 
load-know:-

erase2,removewindow(1 , 1 ) ,u se_ f  i l e ( " S y s f  i l e " ),  
c o n s u l t ( "Sysf i l e " , r u l e b a s e ) , ! , sh if twindow(4 ) , clearwindow,  
w r i t e C  S e l e c t  system with Arrow Key or press  l e t t e r  

’ a ’ to  ’q ’ for  that  Menu"), 
f i ndal KY, s ympt om( _ , _ , _ , Y , , ZY), 
menu(2,2 0 , 1 5 , 9 5 , ZY,"Automobile’ s system for  you consu lt" ,

1 , CUD),  
choice2(CUD).

choice2(C!ID) ะ-
s y m p t o m ( C H D , F I ) , r é t r a c t a i 1 ( _ , r ul e ba s e ) , 
use_f i l e ( F I ) , c o n s u l t ( F I , r u l e b a s e ) , 
asserta(accum9(FI) ,dynabase2).

save_know ะ- d a t a _ f i l e ( D a t a ) , bound(Data), ! ,
save(Data ,ru lebase) ,c learwindow,sh if twindow(7) ,c learwindow,  
makewindow(1 8 , 1 1 6 , 7 9 , "SAVE KNOWLEDGE BASE", 8 , 5 , G,70) ,  
clearwindow,
w r i t e f (" \n \ t \ tY o u r  % Knowledge Base has been saved",Data) , 
w rite (" \n  < P lease  press  any key to  return to  Create or 

Update Menu >"), 
readchar( _ ) , removewindow. 

save_know ะ- sh if twindow(7) , clearwindow,DISK(XM), 
makewindow(64,1 1 , 2 8 , " " , 2 2 , 0 , 3 , 8 0 , 1 , - 1 ,  

"\204\185\200\18B\205\18G"),  
w r i te (" \n \ t V t \ t E n te r  F i l e  Name and Press ENTER"»,
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makewindow(1 7 , 1 1 6 , 7 9 , "SAVE KNOWLEDGE BASE",5 , 8 , 1 5 , 6 4 ) ,  
clearwindow,
makewindow(1 5 , 1 2 , 2 2 , "Give A F i l e  Name", 9 , 1 8 , 6 , 4 4 ) ,  
w rite (" \n  Enter F i l e  Name with Drive ",XM," \ ท "),
read ln(Data) , a s s e r t (d a t a _ f  i l e (Data)) , removewindow, 
sa v e ( D a ta ,r u le b a se ) , clearwindow,removewindow( 6 4 ,1 ) ,  
w r i t e f ( " \ n \ n \ n \ n \ n \ t  Your % Knowledge Base has been saved",  

Data),
w r i te (" \n  < P lease  press  any key to  return to  Create or 

Update Menu >"),  
rea d ch a r ( - ) , removewindow( 1 7 ,1 ) .

pick.dba(Data) ะ-
makewindow(3,80,2 8 , "SELECT KNOWLEDGE BASE",0 , 0 , 2 3 , 8 0 , 1 , - 1 ,  

"\201 \187 \204 \185 \205 \186”),  
sh if twindow(4 ) , clearwindow,
w r i t e r  Use ARROW KEY to  s e l e c t  KNOWLEDGE BASE and press

ENTER to  s e l e c t i o n " ) ,
makewindow(1 6 , 1 5 , 7 9 , "PICK A KNOWLEDGE BASE",5 , 8 , 1 4 , 6 4 ) ,  
disk(DI) ,d i r (D I ," * " ,D a ta ) , removewindow.

/* %%%%%%%%%%%%%%%%% Erase Knowledge in Memory %%%%%%%%%%%%%%%%%%%%% */  
e r a s e : -

e rase2 , sh i f tw in d ow (4 ) , clearwindow,
w r i t e ( " \ t \ t  Press any key to  return to  main menu. "),
makewindow< 3 0 , 4 8 , 1 2 6 , " " , 8 , 1 0 , 7 , 6 0 ) , clearwindow,
w r i t e ( " \ n \ n \ t  Knowledge in Memory has been erased.  "),
readchar(_ ) .



e r a s e l : -  e r a s e 3 , r e t r a c t a l l ( _ ,d y n a b a s e 2 ) . 
e r a s e 2 : -  e r a s e l , r e t r a c t a l l ( _ , d y n a b a s e 3 ) . 
e r a s e 3 : -  r é t r a c t a i 1 r u l e b a s e ) , r é t r a c t a i  1 (_ ,dynabase) , 

r e t r a c t a l l ( _ , d y n a b a s e l ) .

/* %%%%%%%%% Create or Update Knowledge Base %%%%%%%%%%%%% */  
update:-  /*erase2 ,  TEST Erase * /

repeat,clearwindow,removewindow(5 , 1 ) ,  
makewindow(5,1 5 , 2 8 , "CREATE OR UPDATE KNOWLEDGE BASE", 

0 , 0 , 2 3 , 8 0 , 1 ,  - 1 ,  "\201 \187\204\185\205M86" ) ,  
sh i f tw in dow(4) , clearwindow,
w r i t e ( " \ t  S e l e c t  option with Arrow Key or press l e t t e r  

’ a ’ to  ’ e ’ ">,
menu(6,2 7 , 1 5 , 9 5 , C"A.Update Knowledge Base",

"B.Create Knowledge Base",
"c.Edit  Knowledge base","D.Save knowledge Base",  
"E.Go to  Main Menu"!, "Select  option ", 1 , CHOICE), 

procesl(CHOICE).

p r o c e s l ( l ) : -  update l .  
p r o c e s l ( 2 ) : -  erase2 ,update2.  
p r o c e s l ( 3 ) ะ- ed i t_ kb ,erase2 ,u pd ate .  
p r o c e s l ( 4 ) : -  save_know,erase2,update.  
p r o c e s l ( 5 ) : -  erase2 ,run.

u p d a te l : -
erase2 ,
pick_dba(Data) , c o n s u l t ( Data,ru i e b a s e ) , update2.
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update2:-  spec,
shiftwindow<4),clearwindow,removewindow)5 , 1 ) ,  
write )"  Keep press ing  Enter to  return to  Main Menu or ’ ? ’ 

for  help and press Enter"),  
makewindow(5,1 5 , 2 8 , "CREATE OR UPDATE KNOWLEDGE BASE",

0 ,0 , 2 3 , 8 0 , 1 , - 1 , " \ 2 0 1 \ 1 8 7 \2 0 4 \ 1 8 5 \2 0 5 \ 1 8 6 " ) ,  
w r i t e ( "\nCreate or Update Knowledge

\ n --------------------------------------------" ) , n l ,
v r i t e ( " F i l e  name ะ " ) , n l , n l ,  
write("Problem from ะ " ) , n l , n l ,  
write("Problem Name ะ " ) , n l , n l ,
cursor ( 3 , 1 2 ) , r e a d l n ( F I L l ) , F I L 1 > < , l im i t l e n ( F I L l ,F I L 2 ) , 
qu es t (F IL 2 ,1 , 18 ,FIL), cu r so r ( 5 , 1 5 ) , readln(KATl),KAT1X"",  
l imitlen(KATl,KAT2), quest(KAT2,1 , 1 8 , KAT), c u r so r ( 7 , 1 5 ) ,  
readln(SUBl) , SUB1X"" , imitlen(SUBl,SUB2), 
q u e s t (SUB2 , 3 , 1 8 , SUB),
readinsp<INSP), readcon(CON), readrec(REC), 
writeC'VnFile Link (USE UPPERCASE) ะ " ) , r e ad ln ( F i l i n k ) , 
u p p e r . l o w e r ( F i l e ,F i l in k ) , g e t r n r ( l,RNO), clearwindow,  
a s s e r t <symptom( RNO,FIL,KAT,SUB,REC,CON,INSP,File)) ,  
removewindow,update2.

update2:-  c learwindow,shif twindow(4),c learwindow,  
w r i t e ( " \ t \ t \ t  < Press ’y ’ or ’ ท’ )" ) ,  
makewindow(54,1 5 , 0 , " " , 7 , 3 , 5 , 7 4 ) ,
w r i t e ( " \n \n \ t \ t D o  you want to  SAVE t h i s  Knowledge Base 7"),  
beep, beep, response)Ans), removewindow,process7(Ans).
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quest!Q,

quest(Q

s p e c : -

spec .

X,Y,Q2):- Q = "?",shif twindow<4), clearwindow,  
w r i t e ! " \ t \ t \ t  Press any key to  continue "),  
makewindow!2 9 , 1 5 , 2 8 , "CREATE OR UPDATE KNOWLEDGE BASE", 

0 ,0 ,2 3 ,8 0 ,1 , - 1 ," \2 0 1 \1 B 7 \2 0 4 \1 8 5 \2 0 5 V 1 8 6 " ) ,  
w rite (" \n \n T his  i s  an example of how to  crea te  knowledge b 

ase with the problems"),  
w r i t e ! " \ n \ t ’ Engine problem’ " ) , n l , n l ,  
write ("  F i l e  name ะ fu e l  " ) , n l ,  
write!"  Problem from ะ fu e l  system " ) , n l ,  
write !"  Problem name ะ engine b a c k f i l e s " ) , n l ,  
write!" quest ion  ะ explode from carburetor " ) , n l ,  
write !"  quest ion  ะ overheating "> ,n l ,  
write !"  cause ะ lean mixture " ) , n l ,  
write!"  recomendation ะ adjust carburetor to  correct  

mixture " ) , n l ,
write!" f i l e  l in k  ะ i g n i t i o n  "),readchar!_),removewindow,  
update2,cursor(X,Y) ,readln(Q2>.

1- , - , Q).

getrnr!1 ,RN0), RNO > 3 0 , ! , sh i f tw ind ow (4 ) , clearwindow,  
w r i t e ! " \ t \ t \ t  < Press ’y ’ or ’ท’ >"),
makewindow(53,1 5 , 0 , " " , 8 , 3 , 1 0 , 7 4 ) ,  
w r i t e ! " \ n \ n \ t \ t \ t  This f i l e  i s  very b i g . " ) ,  
w ri te !" \n \n  P lease  crea te  new f i l e  which r e la t i o n s  to  t h i s  

f i l e , i f  i t  i s  p o s s ib l e .  "),
w r i t e ! " \ n \ ท\ t \ t D o  you want to  SAVE t h i s  Knowledge Base 7"),  
b eep ,b eep ,resp on se !Ans) ,removewindow,process7(Ans).



removewindow(53,1 ) , save_know,updat  
p r o c e s s 7 ( ’ ท’ ) ะ -  removewi ndov( 53 , 1 ) , update .

append( [ 3 , Lf L ) . 
append( c I ÎL13, L 2 , [ I ! L 3 3 ) Î -  

a p p e n d ( L l , L 2 , L3 ) .

u n i q u e ( C 3 , C3 ) . 
u n i qu e ( X , Y) ะ- un(X, Y,C3) .

u n ( [ ] , Z , Z ) . 
u n ( [ A! B 3 , Y , Z ) : -

d e l e ( A , B , C ) , u n ( C , Y , CAÎZ3) , ! .

d e l e ( _ , [ ] , [ ] ) .  
d e l e ( X , e x  !L3,M)ะ -

d e l e ( X , L , M ) . 
de l e<X,CYi L3, [Y!M3) : -  

de l e ( X , L , M) .

l i m i t l e n ( X , X l ) : -
s t r _ l e n ( X , L ) ,
L<71, ! ,X1=X.

l i m i t l e n ( X , X l ) : -
f r o n t s t r ( 7 0 , X , X l , _ ) , ! .

p r o c e s s 7 ( ’ y ’ ) : -



getbn r(N ,N )ะ-n o t (c a u s e (N ,_ )) ,  !. 
getb n r(N ,N l):-H = N + l,getb n r(H ,N l).

getcnr<N ,N )ะ-n o t (r e c ( N ,_ )>, !. 
g e tc n r (N ,N l)ะ-H = N + l,getcnr(H ,N l).

getd n r(N ,N )ะ-n o t ( in s p e c (N ,_ ) ) , ! .  
getd n r(N ,N l):-H = N + l,getd n r(H ,N l).

readcon( [BNOIR] ) : -
sh iftw indow < 4), clearwindow,
w r ite (" \t \tK e ep  p ressin g  Enter to  return to  Main Menu"), 
sh iftw in d ow (5 ) , w r ite ( "cause: " ) , readln(COND), C O N D X Î, 
change(COND,CONDI), getcond(BNO,CONDI),readeon( R ) .  

readcon( [ ]  ) .

read rec( cRENO !R ])
sh iftw in dow (4).c learw in dow ,
w r ite (" \t \tK e ep  p ressin g  Enter to  return to  Main Menu"), 
sk iftw in d ow (5),w rite(" recom en d ation  : " ) ,readln(R EC ), 
RECX" " ,! ,change(REC,REC1) , getrec(REN0,REC1) , read rec( R )

/ *  %%%%%%%%%%%%%% U p d a t e  t h e  k n o w l e d g e  b a s e  %%%%%%%%%%%%%%%%*/
g e t r n r ( N , N ) ะ- n o t ( s y m p t o m ( N , _ , _ , _ , _ ) ) , ! .
g e t r n r ( N , N l ) ะ- H = N + l , g e t r n r ( H , N l ) .

readrec( n  ) .



rea d in sp ([ INNOIR]) ะ- sh iftw in d ow (4 ) , clearuindow ,
w r ite (" \t \tK e ep  p ressin g  Enter to  return to  Main Menu"), 
sh iftw in d o v (5 ) ,w r ite (" q u e stio n  ะ "),readln(lNPC),INPC><""  
change*INPC,INPCI),getinspec(INNO ,INPCI),readinsp< R ) .  

readinsp( [ ]  ) .

getcond(BNO,COND)ะ-cause(BNO,COND), !.
getcond(BN0,C0ND):-getbnr(l,BNO ), assert<  cause(BN0,COND) ) . 

g e t r e c <RENO,REC)ะ- r e c (RENO,REC), !.
g e t r e c (RENO,REC)ะ-g e tc n r ( 1 ,RENO), a ssert*  rec(RENO,REC) ) .  

getinspec(INNO ,INSP):-inspec<INNO ,INSP), !.
getinspecdN N O , INSP) :-g e td n r( 1, INNO), a s s e r t (  in sp e c ( INNO, INSP) ) 

c h a n g e d , XI)
fr o n tto k e n d , " n o t" ,_ ), s tr _ le n (X ,L ) , L<7 0 , ! , X1=X. 

ch a n g ed ,X I)
fr o n t to k e n d , " n o t" ,_ ), ! , f r o n t s t r <62,X ,X2,X3), 
co u n tstr s(X ,X 2 ,X 3 ,X l). 

change*X ,X l):-
s tr_ len (X ,L ),L < = 5 8 ,! ,X1=X. 

ch an ge(X ,X l)ะ -! ,
f r o n t s t r (5 8 ,X,X2,X3), cou n tstrs(X ,X 2 ,X 3 ,X I).

cou n tstrs(X l,X 2 ,X 3,X 4)
fron ttok en (X 3 ,X 10 ,X ll),con cat(X 2 ,X 1 0 ,X 12 ),
co n ca t(X 1 2 ,X 1 1 ,X 1 3 ),s tr„ len (X l,L l) ,s tr_ len (X 1 3 ,L 1 3 ),
LDL13, ! , concat*X 2," \ ท",X5) , concat (X 5,X 3,X 4).
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countstrs(,_ ,X 2,X 3,X 4)
fronttok en(X 3,X 5,X 6), concat(X 2,X 5,X 7), co n ca t(X 7 ," \ ท",X8), 
str_ len (X 6 ,L 6),L 6  > 5 8 ,fro n tstr (5 8 ,X 6 ,X 9 ,X 1 0 ), 
fron ttok en (X 1 0 ,X ll,X 1 2),co n ca t(X 8 ,X 9 ,X 13 ),con cat< X 13 ,X ll,X 14 ), 
con cat(X 14 ," \n " ,X 15),con cat(X 15,X 12 ,X 4). 

c o u n t s t r s ( _ ,X 2 ,X 3 ,X 4 ) !,
f ronttoken(X3,X5,XG ), concat(X 2 ,X5,X7) , co n ca t(X 7 ," \n " , X8), 
concat(X 8,X 6,X 4).

/ 4 Change Knowledge bases D irectory ###########»# 4/
changedir ะ-

d isk (D IS K l),sh iftw in d o w (4 ), clearwindow, 
w r ite (" \t  Use Format ะ " ,DISKI," or p ress Esc to  return  

to  main menu."),
makewindow(1 9 ,2 3 ,2 2 ,"Change Knowledge Bases D irectory" , 

8 ,1 0 ,7 ,6 0 ) ,
w r ite (" \n \t  Current D irectory  ะ ",DISK1), 
w rite < " \n \t  change to  New D irectory  ะ " ) , readln(DISK ), 
upper_lower(DISK2,DISK),disk(DISK2), removewindow.

/ 4 %%%%%%%%%%%%%%%Check F i le  in Disk %%%%%%%%%%%%%%%%% 4/ 
u se_f iie (X )

e x i s t f  i l e ( X ) , ! .  
u se_f i l e ( X ) ะ-

d is k (Y), clearwindow,makewindow(3 3 ,1 1 6 ,7 9 ," " ,8 ,8 ,6 ,6 4 ) ,  
clearw in d ow ,w rite(" \n  P lea se  in se r t  d is k e t te  with f i l e  " ,x ,  

" in d r iv e  " ,Y ),
w r ite !" \ n \ t \ t  and p ress ENTER to  continue " ), 
r e a d ln (_ ) , removewindow.
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/*  %%%%%%%' Prevent to  Press KEY i s  not s p e c if ic a te d  %%%%%%%% 
ck ey :-

readchar(A ), lk e y (A ).

lk ey (A )ะ- A = \ y ’ , ! . 
lkey.(A) ะ- A = ’ Y \  !. 
lk e y (A ):-  A =’ท’ , ! ,  f a i l .  
lk e y (A ):-  A =’ N’ , ! , f a i l .  
lk e y (_ ) : -  b eep ,b eep ,ck ey .

/*  %%%%%%%%%%%%%%%%%%%%%% End Of Program %%%%%%%%%%%%%%%%%%%%%%%%% ♦  /
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«วอร่างการใสงาน
ร»บบผ้เส่อว สากเการวินิจ ftavเาสาเหตุ จ้อซั ดจ้องชองรทรน«น่ัง 

เงอนาจทารใจ้งาน
ในการนำระบบ}นสืสวสากเท่ีปร้างซนมาน้ัมาาสใหาพ้ผลและใหมีประสิทสภาพมากท่ี'ปุดน้ัน 

ผ้ใสวะ«องเบ้นผ้ที่ทำงานทางก้านการช่อมปารุงรกรน«นั่งหรอผ้ที่มีHวามร้พนฐานแระปน'ใจเกธวก้'บ 
รถรน«น่ังบ้างนอปมดวร และผู้กวะนำระบบผ้เสืรวสาญน้ัาปใสเบ้นระบบผู้Iส์สวสากเทางพ้านอน  ๆ
นัน ผ้นันจะพ้องมีดวามร้น้ันฐานทางดานระบบผ้เ ïia วสาก)บ้างพอปม«วร เซาใจกงองพประกอบพน 
ฐาน การแป«งดวามร และกลรุทสการแกปัก)เหาซองระบบผ้เสืธวสากเน้ั และจะพ้องมีดวามร้ในดาน 
ท่ีจะนำไปใจ้น้ัน  ๆ เบ้นอร่างด จํงจะปามารถปร้างระบบผเส์ธวสากเทางดัานที่พ้องการได หรอไม่ 
เร่นน้ัน ก็พ้องาจ้วสการทาสทอดกาาแร้พ*าก}นสือวสากเอกทหนั่ง

จอบเซ«การใจ้งาน
ระบบ}นสืสวสาก)ท่ีปร้างปีนมาน้ัมีจุดประปง«เพอก,1รวนจฉัยหาฟ้าเหดุจ้อจัดจ้องที่เกดธ้ํน 

ในระบบด่าง  ๆ ซองรถทนด่น่ัง เพราะฉะน้ันปีอบเซ«การาจ้งานท่ีระบบผ้เสืชรสากเนั้จะาจ้ไพ้ดัก็ดอ 
ใจ้งานว่นํจฉัชหาจ้อจัดจ้องจองระบบด่าง  ๆ ในรถสน«น่ัง เร่น ระบบจุดระเบ้ด ระบบน้ัา»ณ 
เสือเพลง ระบบระบาสดวามร้อน เบ้นพ้น และในบางดรั้งก็ปามารถที่จะนำไปประรุกตาส้กับงาน 
วนํจฉัรหาปาเหดุจ้อจดจ้องานงานดานอน ๆ ท่ีมีลทษผะซองการแกัปักเหาท่ีเหมีอน  ๆ กันได โดสมี 
จ้อจำกัด ดอ พ้องปามารถแปดงดวามรานฐานดวามร้ปีองงานดานน้ันใหอร่ในรปซองกฎโปรดกจ้น 
และมีโดรงปร้างฐานflวามร้เบ้นแบบพ้นไมดังแปดงในรปท่ี 4 .2  ได้

อนั่งานการนำระบบผ้เสืสวสาเแนั้ไปประรุก«ใสจะพ้องด่านงถงAวามเจ้ากันได และการ 
น่ัอ«วามหมาธกันไดัดัระหว่างระบบผู้เสืสวสาแ)นั้กับฐานดวามร้ท่ีจะนำไปใส การปฏิภาดกับผ้าสพ้อง 
นั่อดวามหมาชาดัดัเจ้ากับเรองที่จะนำไปประรุก«ใสนั้นดัวร
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ทาร'ใ งานร^บบผุเ t?a วtf าท)
ระบบผัเส์ยว!h t p ((ร้างปีนมาน้ํมความคำมารทานการทาหน้าทหลัก 2 ประการ คอ 

คํรัาง เพมเลม แก้ไปีฐานความรู้เอาไว้ใ!(ให้คำปร้กษา และให้คำปร้กษาวินิจฉัยใคราล้ฐาน 
ความรู้ที่าค้คํร้างไว้แล้ว §งจะไค้กล่าวกงรารละเอยลตัวอย่างการใ!(งาน ตังล่อไปน้ํ 

1. การคํร้าง เพิ่มเคม แก้ไปีฐานความรุ
านล่วนนจะรวมถงทั้งการคํร้างฐานความรู้ใหม่ การเพิ่มเตัผฐานความรู้เค้มที่มลย่ 

แล้วาห้มความรู้กว้างปีวางมากยิ่งปีน และการแก้ไซฐานความรู้เลมให้ถกต้องทันคํมัยคามเหตุการ{น 
ทเป«ยนไป

1.1 การคํร้างฐานความรู้'ใหม่ จะต้องจัลชัอมลความรู้นัน  ๆ ให้อย่านรปกฎ 
เกเไเทก่อน ตังแคํดงตัวอย่างล่อไปน

ตัวอย่างความรู้'เกยวกับปี'อปีคปี'องป็องเครองอนพ

กฎฑ 1. Engine Problem i s  a "engine has rough i d l e ”

กฏท 2. Fuel system Problem i s  a "engine has rough id le"
i f  the engine op eratin g  normally under a l l  other c o n d it io n s , 
then the cause i s  improper id le  speed and fu e l m ixture a 
djustm ents.
Recommendation "Adjust id le  speed and fu e l m ixture to  
s p e c if  i c a t i o n ."

กฎท 3. Fuel system Problem is  a "engine has rough id le"
i f  th e  engine operating  normally under a l l  o ther co n d itio n s  
and a lte r in g  id le  speed and fu e l  m ixture adjustm ents does not 
seem to  h e lp ,th en  the id le  c ir c u i t  i s  c logged .
Recommendation "clean id le  c ir c u it" .
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Problem

symptom

symptom

จากตัว0ร่าง«วาเทู้น ํ้ จะตัองจั«ใหอยู่ๆนรป F ile  name, Problem from, 
name, Q u estion s, Causes, Recommendations, F i le  l in k  ไตัตังนฺ

ส์อไ via ENGINE
1 F ile  name 

Problem from 
Problem Name 
q u estion  
cause
recommendation 
f i l e  lin k

engine
engine problem 
engine has rough id le

FUEL

t a ไฟa FUEL
1 F i le  name ะ 

Problem from ะ 
Problem Name ะ 
q u estion  ะ

cause ะ

recommendation:

fu e l
fu e l system
engine has rough id le
the engine operating  normally under a l l
other con d itio n s
improper id le  speed and fu e l mixture 
adjustm ents.
Adjust id le  speed and fu e l m ixture to  
s p e c i f ic a t io n .

f i l e  lin k



1 3 4

symptom 2 1 F i le  name ะ
Problem from ะ 
Problem Name ะ 
q u estion  1 ะ

q u estion  2 ะ

cause ะ
recommendation ะ 
f i l e  l in k  ะ

fu e l
fu e l system
engine has rough id le
the engine operating  norm ally under
a l l  other co n d itio n s
a lte r in g  id le  speed and fu e l m ixture
adjustm ents does not seem to  help
the id le  c ir c u i t  i s  c logged .
Clean id le  c ir c u i t .

จากการทปีเแหาชองเครองรนตมมาก มฟ้าเหตุนาจากหลา9  ๆ ระนบ การ!(ร้างฐาน 
«วามรู้จงตกงแรกออกIก็นไฟล็ฮ่อ8  ๆ หการ  ๆ าฟล เพอทำใหการตรวจตุและแก'ไชIนิ่มเ«มซอ 
มูล«วามรู้าล้ง่ารานโอกา!(ต่อไป ในท่ีนจงแรกออกเก็นไ'ฟล็)เอ ENGINE ร่งบรรจุกฎท่ี 1 ไว  ้
และไฟ่ล็ FUEL บรรจุกฎท่ี 2 และ 3 ไว้

ชั้นต่อไปาล้ระบบมูเ!เรว!(าฤเน!(ร้างฐาน«วามรู้ ดังน
1 .1 .1  เปีานู่ระบบมูเที่รว!h fน จะปรากฎจอภาพดังรูปท่ี 7 .1
1 .1 .2  กล Enter เพอเป็าปู่เมนูหลัก ดังรูปท่ี 7 .2
1 .1 .3  กล D (ช. Create Or Update Knowledge Base)Mร้อ 

าล้อีรลทปรเลอนแถบ!(ว่างไปที่ ช แลัวกล Enter จะปรากฏเมนูชอง Create Or Update 
Knowledge Base ดังรูปท่ี 7 .3

1 .1 .4  กล B (B. Create Knowledge Base) หรอใ!(«รลกปร 
เลอนแถบ'((ว่างไปท่ี อ แลัวกล Enter ((ร้างฐานปีอมูลใหม่ จะปรากฎจอภาพ ดังรูปท่ี 7 .4

1 .1 .5  ทำการนิมน engine แล้วกล Enter นิมพ engine problem 
แล้วกล Enter นิมพ engine has rough id le  แล้วกล Enter กล Entertnน q u estion  
กล Enter ผ่าน cause กล Enter ผ่าน recommendation นมพ fu e l ดัวใหบ่)หร้อดัวเล็กก็ 
ไล้ แล้วกล Enter จะปรากฎจอภาพ ดังรูปท่ี 7 .4  อีกลรงหนง



■ AUTOMOTIVE EXIG ER!' SYSTH«1

A U T O M O B IL E  T R O U B L E S H O O T IN G  

V E R S IO N  1 . 0  

BY

M R . PR A Y O O T H  D U A N G K LA I 

I D . N O . C 2 1 5 5 6 6

G R A D U A TE S T U D E N T  O E  M E C H A N IC A L  E N G IN E E R IN G  

CHULALÛNGKORN U N IV E R S I 'rY  

A D V IS E R  ะ P R O F .D R .  V A R ID D H I UNGBHAKOHN 

M ARCH, 1 9 9 4  

P l e a s e  P r e u a  E N T E R

รปท 7 .1  จรภาณแ*ดงกาใเร่ิมพ่น!ชาพุ่ระ;นมพุเส์ฮาชา!!)

«A U T O M O B ILE  T R Û U B L E S H O a r iN C -

■ H S e lec t A  M a i n  M e n u  I t e m -
A .  S e l e c t  K n o w l e d g e  B a y e
H .  S t a r t  C o n s u l t a t i o n  
c .  I n s p e c t  K n o w l e d g e  B a y e  
1 ) . C r e a t e  O r  U p d a t e  K n o w l e d g e  B a y e
E .  E r u a e  K n o w l e d g e  B a y e  i n  m e m o r y
F .  E d i t  K n o w l e d g e  B a y e
G .  H e l p  I n f o r m a t i o n
H .  C h a n g e  K n o w l e d g e  B a s e  D i r e c t o r y
I .  E x i t  T o  D O S S h e l l
J . E x i t  E x p e r t  S y s t e m

tS e l e c t  o p t i o n  w i t h  A r r o w  K e y  o r  p r e s s  l e t t e r  ’ a ’ t o  ’ j ’ f o r  t h a t  M e n u

llJr! 7 .2  จรภาณ!ชดงใาชกาใชองเมนหณั)

2 ^ 0 อ 0 ร ช ุ(
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เ

C R E A T E  O R  U P D A T E  KNOW LEDGE B A S &

-------------S e l e c t  o p t i o n  ----------
A .  U j x t a t e  K n o w l e d g e  B a s e
B .  C r e a t e  K n o w l e d g e  B a s e
C .  E d i t  K n o w l e d g e  b a s e
D .  S t w e  k n o w l e d g e  B a s e
E .  Cio t o  M a i n  M e n u

S e l e c t  o p t i o n  w i t h  A r r o w  K e y  o r  p r e s s  l e t t e r  ’ a ’ t o ’ e ’

lllri 7 .3  จอภาพแสํดงเมนูปีBงการฟ้ราง เพิ่มเ«ม แก้ไธ ฐาน«วามรู้

-C R E A T E  O R U P D A T E  KNOW LEDGE B A S E -

C r e a t e  o r  U p d a t e  K n o w l e d g e  

F i l e  n a m e  ะ 

P r o b l e m  f r o m  :

P r o b l e i a  N a iu e  :

K e e p  p r e s s i n g  E n t e r  t o  r e t u r n  t o  M a i n  M e n u  o r  ’ ? ’ f o r  h e l p  a n d  p r e s s  E n t e r

รปท 7 .4  จอภาพแสํดงกาไ•พรอมรriaaมลการสํรางฐาน«วามรู้
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■ AUTOMOBILE T R O U B L E S H O O T IN G

■ SAVE KNOW LEDGE B A S E

---------------------- G i v e  A  F i l e  N a m e -------------

E n t e r  F i l e  N a in e  W i t h  D r i v e  A : \

E n t e r  F i l e  N a m e  a n d  I T e s a  E N T E R

รูปท 7 .5  จอภาพแฟ«งการพรัaมรับโเอไฟลฐานflวามรู

■ SELECT KNOW LEDGE UASH>

■ PICK A  KNOW LEDGE B A SE -
B A I T B RA K E C L U IC I1 CO O L
D R IV E E M IS E N G IN E F U E L
EU E L I F U E L 2 F U E I X a m i
1 G N I T I G N I T 1 J G N I T 2 1 G N I T 3
L IG H T L IG H T 1 L 1 G H T 2 L U B
MI'OH S T A R T S T A R T 1 S T A R T 2
S T E E R S T E E R 1 ร บ ร S U S 1
ร บ ร 2  
W HEEL 1

S Y S F I L E T E S T W HEEL

U s e  ARROW KEY t o  s e l e c t  KNOW LEDGE B A S E  a n d  p r e s s  E N T E R  t o  s e l e c t i o n

รูปท 7 .6  จอภาพแฟกงส์อไฟลฐานกวามรูกมอผ่ไนแผ่นเก็บปีอมล
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'■ - - I N S P E C T  KNOW LEDGE BA S1>
S y m p t o m  N o . 1

F i l e  n u iu c  ะ f u e l
P r o b l e m  f r  o m  : f u e l  s y s t e m
P r o b l e m  N a m e  : e n g i n e  l i a s  r o u g h  i d l e

j Q u e s t i o n  i a / a r e
-  t h e  e n g i n e  o p e r a t i n g  n o r m a l l y  u n d e r  a l l  o t h e r  c o n d i t i o n s  

C a u s e  i s / a r e
-  I m p r o p e r  i d l e  B p e e d  a n d  f u e l  m i x t u r e  a d j u s t m e n t s .  

j K e c o m m e n d n t i o n  i u / a r o
I -  A d j u s t  i d l e  s p u e d  a n d  i d l e  s p u e d  f u e l  m i x t u r e  t o  u i M i c i f  i c u t i o n  

I p i l e  c o l l e c t i o n  :

S y m p t o m  N o . 2

F i l e  n a m e  ะ f u e l  
P r o b l e m  f r o m  : f u e l  s y s t e m

U s e  AUiiQW K E Y  m o v e  c u r s o r  t o  n e x t  p a g e :  A n il  P r e s s  E s c  t o  M a i n  M e n u

รปท่ี 7 .7  จอภาพแแฟ้ตงปีอมุลในฐานตวามรุใหตรวจ'ฟ้อน

------------------ -------- -  .......E D I T  KNOW LEDGE Ü A S E - — — — — ...................................
L i n e  I  C o i  1 I n d e n t  I n s e r t

s y m p t o m d , " f u e l " , " f u e l  s y s t e m " , " e n g i n e  h a ร  r o u g h  i d l e " , [ 1 ] , [ 1 ] , [ 1 ] , " " )  
s y m p t o m !  2 ,  " f u e l " , " f u e l  s y s t e m " , " e n g i n e  l i a s  r o u g h !  i d l e " ,  1 2 ] ,  [ 2  J , i  1 , 2 ] , " " )  
s y m p t o m ! 3 ,  " f u e l " , " f u e l  s y s t e m " , " e n g i n e  l i a s  r o u g h  i d l e " , [ 3 ] ,  [ 3 ] ,  Ï 3 ] , " " )  
i n s p e c t l , " t h e  e n g i n e  o p e r a t i n g  n o r m a l l y  u n d e r  a l l  O l l i e r  c o n d i t i o n s " )  
i n s p e c ! 2 , " a l t e r i n g  i d l e  s p e e d  a n d  m i x t u r e  a d j u s t m e n t s  d o e s  n o t  s e e m  t o  \ n  h e l p  
i n s p e c t 3 , " r o u g h i  i d l e  c o m b i n e d  w i t h  o t h e r  e n g i n e  o p e r a t i n g  t r o u b l e s , s u c h  \ ท  a s  
c a u s e d , " I m p r o p e r  i d l e  s p e e d  a n d  f u e l  m i x t u r e  a d j u s t m e n t s . " )  
c a u s e ( 2 , " T h e  i d l e  c i r c u i t  i s  c l o g g e d . " )  
c a u s e ! 3 , " I n t a k e  v a c u u m  l e a k . " )
r e c (  1 ,  " A d j u s t  i d l e  s p e e d  a n d  i d l e  s p e e d  f u e l  m i x t u r e  t o  a j i e c i  f i c a t i o n "  ) 
r e c ( 2 , " C l e a n  i d l e  c i r c u i t . " )
r e c ( 3 , " C h e c k  m a n i f o l d ( C a r b u r e t o r  m o u n t i n g , a n y  c o n n e c t i o n s  t o  m a n i f o l d  \ ท a n d  V 
d a t a _ J ' i l e (  " f u e l "  )

l h r e s a  F l o  t o  e n d  e d i t i n g  o r  E s c  t o  a b o r t  e d i t i n g

รปท่ี 7 .8  จอภาพแฟ้ตงการพรอมรันการแก้'Iชฐานตวามรู่'
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1 .1 .6  กด Enter เพิ่อเลิกการเพิ่มอ้อมุ» จะปรากฏชอกวาม"Do you 
want to  save knowledge base ? " กดแîfนอกษร "y" จอภาพจะปรากฏ ดังรุปท่ี 7 .5

1 .1 .7  าฟ้ที่อไฟลิรานจอ»il โตธกาหนตที่อช่องเก็บอ้อมุ»ไว อ้างหน้าท่ีอ 
ไฟ» เช่น ดัองการเก็บปีค»»ชองไฟ»»งไนช่องเก็บซอ»» บ ท่ีอ engine ไแชทารพ»พ 
B :\en g in e แ»วกต Enter ก็จะไดไฟ»ฐานอ้อม«ท่ีอ ENGINE บรรจุในแผ่นปีอม» และจอภาพ 
จะใ)รากฏ ดังรุปท่ี 7 .3  (ทาไ»ไดัเก็บซอ»» ดัวชซอ 1 .1 .6  ก็ฟ้า»ารกเก็บซอ»» ตัวทเทรทแ 
น1เนยักษ’f  "D" (D. Save knowledge base) หรอาสํ«ย»กฟ้รเ«ชนแถบสํว่างไปที่ D านรุป 
ท่ี 7 .3  น'ฟ้ากด Enter และทำตา»ซอ 1 .1 .7  ก็จะเก็บซอ»»»งในแผ่นซอ»»ตามตองทาร)

สำหรับการฟ้ร้างไฟ»ฐานตวามรุ FUEL ก็ทำในทำนองเตัยวกันโตยอนตอน 
แรกเริ่มจากซอ 1 .1 .4  แลัวาสํอ้อม»ตามท่ีตัองการตามล่าดับจนทงอ้อ 1 .1 .7  ก็จะไตไฟ»ฐาน 
อ้อม»ไฟ»ท่ี 2 ท่ีอ FUEL

หากตัองการจะตรวจดฐานความร ้า น ไฟ«ฐาน«วามราตฐาน«วามรุ้หนงก็ 
สำมารกกระทำไต โตยกลับไปท่ีเมนูหลัก ในรุปท่ี 7 .2  แ»วเ«อกเมนู C. In spect Knowledge 
Base จะปรากฏท่ีอไฟ»ท่ี'จอภาพ'ใm a อก ดังรุปท่ี 7 .6  ถาตองการเ»อกไฟ» FUEL าสํ«ร»กสํร 
Iรอนแถบฟ้ว่างไปท่ี FUEL แ»วกต Enter ก็จะปรากฏอ้อ»»«วามรุซองไฟ» FUEL บนจอภาพดัง 
รุปท่ี 7 .7  แต่ไม่ฟ้ามารถแกไซไต จะาอ ้าพการตรวจตเพยงอย่างเตัทวเทำนัน

จากซนตอนท่ีท»าวมากงห»ตก็จะ'ไตฐาน«วา»ราหม่านการวนจลัยอ้ยอดซอง 
อองเ«รองยนต 2 ไฟ«ฐาน«วามรุด่อเนองกัน ในการสํร้รงฐาน«วามร้สำหรับระบบมุเที่ยวสำty 
จร้ง  ๆ แลัวจะ»จำนวนกฎหร้อจำนวนไฟ»มากกว่านมาก แต่ที่กล่าว»าเก็นเพรงตัวอย่างเพอแฟ้ดง 
อํ้นตอนการสํร้างไฟ«ฐาน«วามร้เทำนั้น

1 .2  การเพ»เติมฐาน«วามรุ ในกรผที่มไฟ»ฐาน«วามร้อยแล้วดองการเพ»เติม 
ฐาน«วามร ้าหมกฏ«วามรุมากปีน ตัวอย่างเช่น ตัองการเพิ่ม«วา»ร้น»งในไฟ»ฐาน«วามรุ FUEL
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F ile  name ะ 
Problem from ะ 
Problem name ะ 
q u estion  ะ

cause ะ
recommendation ะ

fu e l
fu e l system
engine has rough id le
rough id le  combined with other
engine operating  tro u b les  such as
lack  of power, m issin g , overheating
and so on
Intake vacuum lea k .
Check m an ifo ld ,carb u retor  mounting,
any con nection s to  m anifold and 
vacuum advance.R epair d e fe c t iv e  
p a r ts .

F i le  lin k  ะ

จ้อมูล fl •ท» V เหล่วน ก็ม่วสการเ mil ต»แม่ tu ด ยวกับวสทารสร้างฐาน«วาม 
รูใหม่ แน่การ เพิ่»นตมราน«วามรู้จ««องอ่านรานค'ทบรเก่าคอ'!ฟล้ FUEL เจ้าผาเก็บไวในหน่วย 
ความจำก่อน ใ«ยทารใจ้เมน D. Create Or Update Knowledge Base ชองเมนูหลัก ใน 
รูปท่ี 7 .2  ก็จะไล้เมนูลังรูปที่ 7 .3  แลัวเลอก A. Update knowledge base ก็จะปรากฏจอ 
ภาพเก็น ท่ีอไฟล้ต่าง  ๆ ท่ีมอยู่ในป็เพะน้ันใหเล้อก ลังรูปท่ี 7 .6  เลยกไฟล FUEL แลัวทำการเพม 
เตมความรูใหม่เจาไป ความรู้ที่เพิ่มเตมเจ้าไปใหม่นั้จะไปต่อกับ«วามรู้เก่าที่มอยู่แล้วในม่วนทาย 
จองฐานจ้อมลน้ัน  ๆ ลงปีเพะน้ัไฟ«FUEL ก็จะประกอบลัวยกฎ 3 กฎ ในการบันทกจ้อมูลลงบนแม่น 
จ้อมูลระบบจะไม่ถามท่ีอไฟล้อกแล้ว เพราะส์อไฟล้มอยู่แล้วคอ FUEL

1.3  การแก้ไปีฐานความรุ้ ใจ ้ในกร เพท่ีมความผดพลาต เม่น พมพ่ิผดตัวอย่าง 
เม่น หาก«องการแก้ไชจ้อมูลในไฟล FUEL ก็จะมจ้ัแตอน ลังน้ั

1 .3 .1  เลอกเมนู F. Edit Knowledge Base จากเมนูหลักลัง 
รูปท่ี 7 .2  จะปรากฎจอภาพเก็นส์อไฟ่ล้ต่าง  ๆ ท่ีม่อยู่านชเพะน้ันใหเล้อก

1 .3 .2  เล้อกไฟล้ FUEL ใดยใจ้ตยลกครแล้วกด Enter จะปรากฎจอ
ภาพ ลังรูปท่ี 7 .8
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1 1 .3 .3  ทำการแก้ไอป็อตวา«ต่าง  ๆ ตา«ตกงการ โต ย า t/ตยต่าง ๆ
ตลาย  ๆ กับการทำงาน าน โปรแกรมชระมวลตำ (Word, p rocessor) ท่ัว  ๆ ไป

1 .3 .4  กต F10 เมอเสํร็จการแก้ไอระบบจะถา«ว่า "ตองการวัตเก็บ 
อัก«ลท่ัแกัไอหรอไพ่" ให้ตอบ "y" ไฟลฐานตาา«รู่'ทั่ถูกแกัไซ าหม่นลานก็จะถูกวัตเก็บแทน'ไฟล่ฐาน 
«วา«ร ู้เท ่า

ในการแก้ไอฐาน«วา«รู้ ผัใอัจะ«ลงกังเก«การวัตรูปในการวัตเก็บออ«ล 
«วา«รู้ กฎต่าง  ๆ ให้ตก'กน กฎต่าง  ๆ ถูกวัตอย่านรูปแบบเร้องกัน ตังน («รูปท่ั 7 .8  ประกอบ)

symptom(No., " f i l e  name", "problem from","problem name",
CNo.of recom m endations], CNo.of c a u se s ] ,
CNo.of q u e s t io n s ] , " f i l e  link")

Recommendations Causes และ q u estio n s จะวัตเกบไว้'โตยใอัตัว 
เลออ้างกง และแยกเก็บอัก«วา«ออก«าเก็น

in sp ec(N o .o f q u estio n ," q u estio n " )
cau se(N o.of cau se ," cau se" )
rec(N o .o f recommendation,"recommendation")

จากอนตกนการปฎบัพท่ักล่าว«าจนกงอ«เะน ก็จะไตัฐาน«วา«รู้ใหม่สำหรบ 
ระบบพุ้เส์ยาสำID 2 ไฟล «0 ไฟล ENGINE ประกอบตัวยกฏ«วา«รู้ 1 กฎ และไฟล FUEL 
ประกอบตัวอกฎ«วา«รู้ 3 กฎ หรอ«ทั่จะนาไปใอัในการให้ตำปรกษาต่อไป

2. การให้ตำปรกพา
ในการให้ตำปร้กพาระบบพู่'I ils วอาเนจะตัองเร้อกใอัฐาน«วา«รานเไองฑจะให้ตำ 

ปรกษานัน ร่งอาจจะไต่'จากการสํร้างฐาน«วา«รู้'ปีนมาในอผะนั้น หรอการเร้ยกใอัไฟล่ฐาน«•ท«รู้' 
ทั่ไตัสํร้างไว้แล้วตามอันตอนที่ไตักล่าวผ่านมา ในทั่นั้จะยกตัวอย่างโตอาอัฐาน«วามรู้ทั่ไตัสํร้างไว ้
ในปีนตอนตัวกย่างการสํร้างฐาน«วามรู้ฑผ่ๆนมา ตํกเรองอัออัตอักงปีกงเ«รองยนต่ ร่ง«ตำตับอั้น 
ตอนการให้ตาปรกพาและการปฎภา«กับพู่'าอัปีผะให้'ตำปร้กพาเก็นตังน้ั
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2.1  เล้อกเมนู A. S e le c t  Knowledge Base จากเมนูหลักรังรูปท่ี 7 .2  
เนอเล้อกฐานความรู้ที่เกทวซ้องกับเริ่องที่จะปริกษา จอภาพจะปรากฎ{เอฐานความรู้ท่ีมีอร่ในซ(นะ 
นันใหัเลอก รังรูปท่ี 7 .9  เลอกฐานกวามรูที่รัองที่รัองการปรกษา โกรใซ้คยลูกส่รเลอนแถนส่ว่าง 
มารังฐานความรู้ที่ตองการ แลัวกก Enter หรอกตเท่เนรัวกักษรท่ีตรงกับรัวอักษรท่ีอกู่รางหนา!!อ 
ฐานกวามรู

2 .2  เลอกเมน B. S tart C on su ltation  เพอเริ่มการปริกษาระบบ 
ล้\ส์รวส่า(P ะแส่ดงท่ีอห้เนหาซ้อชักซ้องท่ีมีอทู่ในไฟลฐานความรูท่ีเลอกไว้านซ้อ 2 .1  ทางจอภาพ 
รังแส่กงในรูปที่ 7 .10  ใ{(ครลูกกรเลอนแถบสำางไปรังif(แหาท่ีรัองการปรกษา แล้วกก Enter

2 .3  ระบบล้เ{เอวส่าญก็จะแส่กงกำถามเพิ่อหาส่าเหตุซอชักซ้องให้ล้ใส่ตอบ ร่ง 
จะปรากฎจอภาพ รังรูปท่ี 7 .11  บรรทักแรก

2 .4  หากซ้อมลในกำถามน้ันเรนจริง ให้ล้ใ{(ตอบ "yes" ระบบก็จะไปรันหากำ 
ตอบ แล้รังไม่ไกกำตอบ แต่ระบบก็จะรูปีอบเซตซองปีเแหาท่ีแกบลงกอ fu e l system  problem 
ระบบจงเริรกไฟล FUEL แล้วทามกำทามเพมเต่ม ปรากฏจอภาพรังรูปท่ี 7 .11

2 .5  หากซ้อมลในกำถามนั้นไม่เรนจริง ให้ผใ{(ตอบ "no" ระบบก็จะแส่กงกำ 
ถามเพอหาส่าเหตุอน ให้ล้ใ{(ตอบต่อไป

2 .6  หากล้า{(ตองการทราบเหตุผลที่ถามกำถาม ก็จะถาม "why" ระบบก็จะ 
แส่กงเหตุผลทางจอภาพ รังรูปท่ี 7 .12  ต่อไปให้กดแห้น "Esc" เพอทลับ'ลู่กาถามเกม

2.7  หากล ้า{(ตองการทราบว่าเกรตอบกำถามว่าอร่างไรมาบาง ก็จะถาม 
"Review" ระบบก็จะแส่กงการตอบกำทามที่เดรตอบมาแล้วว่าตอบอร่างไรไปห้างรังรูปที่ 7 .13  
ต่อไปให้กกแห้น "Esc" เพอกลับลู่กำถามเกํม

2 .8  หากซ้อมลในคาถามนั้นเรนจริง ให้ล้า{(ตอบ "yes" แต่เงอนไซท่ีตองพส่จน่ี
รังไม่ดรบ ระบบจงถามกำทามเพิ่มเกมอก หากล้า{(ตอม "yes" ก็จะไกกำตอบรังแส่กงใน

114  11“ . 114รูปท 7 .14  และรูปท 7 .15
2 .9  ระบบจะถามล้า{(ว่า "ตองการทราบว่าไกกำตอบนั้นมาากอร่างไรหริอไม่" 

หากล้ใส่กกแห้นอักษร "y" ระบบก็จะแส่กงท่ีมาซองกำตอบ รังแส่กงในรูปที่ 7 .16  แล้วกดแห้น 
"Esc" หากไม่ตองการก็กกแห้นอักษร "ท"

2.10 ในกรผืท่ีหมกชัอมลท่ีเรนส่าเหตุซองห้(บหาน้ั ระบบจะแส่กงว่า ไม่มีคาถาม 
ส่าหรับห้(ไเหาน่ีอกแล้ว และถามว่า "ตองการเพิ่มเติมฐานความรอกหริอไม่" หากตองการเพิ่มเติม 
กกแห้นอักษร "y" ระบบก็จะบอก{เอไฟลท่ีกำลังติดต่ออทู่ว่า{เอไฟลอะไร จากนั้นล้ใ{(ก็เพิ่มเติมฐาน
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«วามร้ตามวธที่กล่าวมาแล่วานหัวขอการเพิ่มเฅมฐาน«วาพร้ หากไม่ตองการเพิ่มเตมก«แม่นอักษร

2.11 านกรผที่ทำการพสํจนั่เม่าหมารต่าง  ๆ แล่วไม่บรรลุพกสำเร็จ กล่าว«อ
เงอนไขไม่เม่นจริง จมปรากฏจอภาพตงรูปก 7 .17  นลมถามว่า "ตองการเพิ่มเต่ผ5 าน«วามรอก 
หร็อไม่" หากตองการเพิ่มเต่มก«แม่นอักษร "y" ระบบก็จะบอกส์อไฟล็ท่ีทำล่งต«ต่ออยู่ว่าท่ีอไฟ่ล็ 
อะไรจากนั่นผาสํก็เพิ่มเตมฐาน«วามรู่ตามวสที่กล่าวมาแล่วานหัวขอการเพิ่มเตมฐาน«วามรู่ หาก 
ไม่ตองการเพิ่มเต่มก«แม่นอักษร "ท"

2.12 ระบบจมกา»ว่า "ตองการหาดำตอบอน  ๆ ของป้ญหาน่ัอักหริอไม่" หาก 
ตองการก«แม่นอักษร "y" ระบบก็จะกามดำกามเพิ่อพสํจแเงอนไขหาสำเหตุอน ๆ อัก หาก
เงอนไขเม่นจริง«รบก็จะแสตงดำตอบหรอขอสรปน่ัน  ๆ ตามรูปแบบท่ีกล่าวมาแล่ว หากไม่ตองการ 
ดำตอบอนอัก ก็ก«แม่นอักษร "น"

2.13 ระบบก็จะแส«งว่าเนสุ«การา ห ัดำปริกษา และถามว่า "ตองการพมพ่ิผล 
การปริกษาหริอไม่" หาก«องการก«แม่นอักษร "y" ก็จะพมพ่ิผลการปริกษาออกทางเ«รองนมพ 
เสร็จแล่วก็จะกามว่า "«องการพมพ่ิอักหริอไม่" หากตองการก็กตแม่นอักษร"y" ก็จะพมนผลอัก 
หากไม่ตองการก็ก«แม่นอักษร "ท" กลบเขาส่เมนุหลัก พริอมท่ีจมทางานต่อไป

การา ห ัตาปริกษาที่รกตวลร่างนั่เม่นเพรงไฟ่ล็เล็ก  ๆ 'เพอาหัเห็นกงปีนตอนการา ร ้ 
แลมการปฎภา«กับผ ้า ปี'ของระบบเท่าน้ัน ส่วนการา ห ัดำปริกษาที่สมบรผที่ไ«สร้างไว้ «อการวนจฉัร 
หาสาเหตุปีอขั«ของในระบบต่าง  ๆ ของรทยนต่น่ัง ร่งประกอบ«วรกฎ«วามรู่กว่า 350 กฎ 
«รอบตลุมปีกเหาต่าง  ๆ ของทุกระบบหล่ก  ๆ ของรทยนต่น่ัง
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U.......................... ■ 1— — ...— A U T O MO B I L E  T R O U B L E S 1IO O T IN G --------------------

— A u t o m o b i l e ’ a  a y a t e m  f o r  y o u  c o n s u l t —
A .  E n g i n e  P r o b l e m s
B .  M e c h a n i c a l  p u r  t a  a y a t e m
C .  E u e l  s y s t e m  
อ . L u b r i c a t i n g  s y s t e m  
E . C o o l i n g  a y a t e m
K . E x h a u s t  a r i d  E m i s s i o n  C o n t r o l  s y s t e m s  
c . I g n i t i o n  s y s t e m
H .  S t a r t i n g  P r o b l e m s
I .  B a t t e r y  a n d  C i i u r g i n g  s y s t e m s
J .  C l u t c h  P r o b l e m s
K .  G e a r b o x  P r o b l e m s
L .  D r i v e  l i n e  s y s t e m
M . S t e e r i n g  s y s t e m
N .  B r a k e  s y s t e m
o .  S u s p e n s i o n  s y s t e m
p .  W h e e l  a n d  T i r e s  s y s t e m s
Q .  B o d y  E l e c t r i c a l  s y s t e m
R .  T e a t

S e l e c t  s y s t e m  w i t h  A r r o w  K e y  o r  p r e s s  l e t t e r  ’ a ’ t o  '« I*  f o r  t h a t  M e n u

รูiJฑ 7 .9  จอ!ทmเสํดงท่ีอ2 านพวามรู่ท่ีมี*แน'พอการปรกษา

■ ' ........— A U T O M O B IL E  T R O U B L E S H O O T IN G ------

----------------------------------------S e l e c t  A  P r o b l e m  ะ ----------------------------------------
e n g i n e  d o e s  n o t  c r a n k
e n g i n e  c r u n k s  s l o w l y  b u t  d o e B  n o t  s t a r t  
e n g i n e  c r a n k s  n o r m a l l y  b u t  d o e s  n o t  s t a r t  
e n g i n e  b a c k f i r e s  b u t  f a i l s  t o  s t a r t  
e n g i n e  s t a r t s  b u t  f a i l s  t o  k e e p  r u n n i n g  
e n g i n e  h a s  r o u g h  i d l e
e n g i n e  r u n s  b u t  m i s s e s  s t e a d i l y  a t  a l l  s p e e d s  
e n g i n e  r u n s  b u t  m i s s e s  i n t e r m i t t e n t l y  a t  a l l  s p e e d s  
e n g i n e  r u n s  b u t  m i s s e s  a t  h i g h  s p e e d  o n l y  
e n g i n e  r u n s  b u t  m i s s e s  a t  i d l e  o n l y  
e n g i n e  m i s s e s  e r r a t i c a l l y  a t  a l l  s p e e d s  
e n g i n e  h e s i  b a t e s  o r  l i a s  p o o r  a c c e l e r a t i o n  
e n g i n e  ’ r u n s  o n ’ w h e n  s w i t c h e d  o f f  
e n g i n e  o v e r h e a t s

U s e  ARROW K EY  t o  f i n d  O p t i o n  a n d  P r e s s  E N T E R  t o  s e l e c t

รูปท่ี 7 .10  จอภาพน๙ตงท่ีอปีเแพาท่ีมอช่ในฐานflวามรู่ที่เลอทปาnm
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.................. . ■ .............................  D IS P L A Y  ' l l  111 P R O C E D U R E  O E  C O N S U L T A T IO N -
Y o u r  p r o b l e m  i s  
’ e n g i n e  iu x y  r o u g h  i d l e * .

A n s w e r  Q u e s t i o n s  b y  u s i n g  C U R S O R  K EY  (And p r e s s  E N T E R  t o  s e l e c t .

= >  I s  i t  t r u e  t h a t
t h e  e n g i n e  o p e r a t i n g  n o r m a l l y  u n d e r  a l l  o t h e r  c o n d i t i o n s  ? : -  n o  

= >  I s  i t  t r u e  t l i a t
r o u g h  i d l e  c o m b i n e d  w i t h  o t h e r  e n g i n e  o p e r a t i n g  t r o u b l e s , s u c h  

I a s  l a c k  o f  p o w e r , m i s s i n g , o v e r h e a t i n g  a n d  s o  o n  n o  
= >  I s  i t  t r u e  t h a t

t h e  t i u ' O t t l e  v a l v e  s h a f t  i s  l o o s e  ? : -

A .  Y e s น .  N o C .W h y D . R e v i e w

Y o u r  p r o b l e m  i s  
’ e n g i n e  h a s  r o u g h  i d l e ’ .

- D I S P L A Y  T H E  PR O C E D U R E  O P  C O N S U L T A T IO N ”

-------------------------------------------------A n s w e r  q u e s t i o n  w h e n  y o u  a s k  W hy ? . ----------------

B e c a u s e  I  t r y  t o  s h o w  t h a t  :

*  Y o u r  p r o b l e m  c o m e  f r o m  f u e l  s y s t e m ,  

w h i c h  i t s  c a u s e  ะ
*  A i r  l e a k  t h r o u g h  t h e  t h r o t t l e  v a l v e  s h a f t  t o  e n g i n e  c a u s i n g  

t h e  m i x t u r e  t o o  l e a n .

I f  i t  h a s  s y m p t o m  ะ
*  t h e  U i r o t t l e  v a l v e  s h a f t  i s  l o o s e

*  U s e  C u r s o r  K e y  t o  f i n d  o u t  w h y  i n  n e x t  p a g e  
a n d  p r e s s  E s c  t o  a n s w e r  q u e s t i o n s  c o n t i n u e  *

รูปท 7.12 จอภาพแสัตงน'เตุผลสำหรับฅากาม "Why"
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= = >  Y o u r  p r o b l e m  i s
’ e n g i n e  i i a s  r o u g h  i d l e . ’

- D I S P L A Y  T H E  P R O C E D U R E  O E  C O N S U L T A T IO N - 
-------- R e v i e w  y o u r  a n s w e r e d ------------------------

: = >  Y o u  a n s w e r e d  t h e a e  q u e s t i o n  i a / a r e
*  t h e  e n g i n e  o p e r a t i n g  n o r m a l l y  u n d e r  a l l  o t h e r  c o n d i t i o n s  : i a  NO
*  r o u g h  i d l e  c o m b i n e d  w i t h  o t h e r  e n g i n e  o p e r a t i n g  t r o u b l e s , s u c h  
a s  l a c k  o f  p o w e r  1m i s s i n g , o v e r h e a t i n g  a n d  s o  o n  ะ i s  NO

*  U s e  C u r s o r  K e y  t o  r e t u r n  y o u r  a n s w e r e d  i n  n e x t  p a g e  
a n d  p r e s s  E s c  t o  a n s w e r  q u e s t i o n s  c o n t i n u e  *

รปฑ 7 .13  จอภาพน๙ดงแาตอบIมaถาม "Review"

-  D IS P L A Y  T H E  PR O C E D U R E  O F  C O N S U L T A T IO N -
Y o u r  p r o b l e m  i s
’ e n g i n e  h a s  r o u g h  i d l e ’ .

A n s w e r  Q u e s t i o n s  b y  u s i n g  C U R S O R  KEY a n d  p r e s s  E N T E R  t o  s e l e c t .

= >  I s  i t  t r u e  t h a t
t h e  e n g i n e  o p e r a t i n g  n o r m a l l y  u n d e r  a l l  o t h e r  c o n d i t i o n s  ? : -  n o  

= >  I s  i t  t r u e  t h a t
r o u g h  i d l e  c o m b i n e d  w i t h  o t h e r  e n g i n e  o p e r a t i n g  t r o u b l e s , s u c h  

a s  l a c k  o f  I « j w e r , m i s s i n g , o v e r h e a t i n g  u n d  s o  o n  ? ะ -  n o  
= >  I s  i t  t r u e  t h a t

t i l e  t h r o t t l e  v a l v e  s h a f t  i s  l o o s e  ? ะ -  y e a

= = = >  T i l e  p r o b a b l e  c a u a e ( s )  o f  t h i s  p r o b l e m  c a n  b e  o b t a i n e d .  < = = =

< l * r e s s  A n y  K E Y  t o  s h o w  t h e  p r o b a b l e  c a u s e s  o f  t h i s  p r o b l e m  >

รปฑ 7 .14  จอภาพทแส์ftงเมกขอมูล*เนอ,ไทา»นÎJนจรง
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Y o u r  p r o b l e m  i s  
' e n g i n e  h a s  r o u g h  i d l e ’ ,

• D I S P L A Y  T H E  P R O C E D U R E  O F  C 0 N S U L T A T 1 0 N -

Y o u r  p r o b l e m  c o m e  f r o m  f u e l  s y s t e m  
T h e  p r o b a b l e  c a u s e ( s )  o f  t h i s  p r o b l e m  :

*  A i r  l e a k  t l i r o u g h  t h e  t h r o t t l e  v a l v e  s h u f t  t o  e n g i n e  c a u s i n g  
t h e  m i x t u r e  t o o  l e a n .

R e c o m m e n d a t i o n ( s )  :

*  R e p l a c e  o r  r e p a i r  t h e  t h r o t t l e  v a l v e  s h a f t .

D o  y o u  w a n t  t o  k n o w  h o w  t h e  a n s w e r  i s  o b t a i n e d  ?

< P r e s s  ' y '  o r  ’ ท 1 >

รูปท่ี 7 .15  าอภาพแส์ดงดาตอบที่ไดจาทเท•ทนิๆฉัร

- D I S P L A Y  T H E  PR O C E D U R E  O F  C O N S U L T A T IO N -

'

W h e n  y o u  a s k  p r o b l e m  ะ e n g i n e  l i a s  r o u g h  i d l e  
T h e n  y o u  a c c e p t e d  t h e  s y m p t o m  i s / a r e
*  t h e  t h r o t t l e  v a l v e  s h a f t  i s  l o o s e  
C o n c l u s i o n  f o r  t h e  c a u s e  o f  t h i s  p r o b l e m  i s / a r e
*  A i r  l e a k  t h r o u g h  t h e  t h r o t t l e  v a l v e  s i i a f t  t o  e n g i n e  c a u s i n g  

t h e  m i x t u r e  t o o  l e a n .
w h i c h  i t  i s  i n  f u e l  s y s t e m  
R e c o m m e n d a t i o n ( 8 ) :
*  R e p l a c e  o r  r e p a i r  t h e  t h r o t t l e  v a l v e  s h a f t .

P r e s s  E s c  t o  c o n t i n u e

รูปที่ 7 . 1 6  จอภาพ แฟ ้ดงท ี่มาป ีองดาตอบสำหร ับดาทาม "how"
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........................  D IS P L A Y  T H E  PRO CED U R K  O F  C O N S U L T A T IO N -
Y o u r  p r o b l e m  i b  
’ e n g i n e  h a s  r o u g h  i d l e ' .

t r u e  t h a t
t h e  e n g i n e  o p e r a t i n g  n o r m a l l y  u n d e r  a l l  o t h e r  c o n d i t i o n s  ? : -  n o  
t r u e  t h a t
r o u g h  i d l e  c o m b i n e d  w i t h  o t h e r  e n g i n e  o p e r a t i n g  t r o u b l e s  1 s u c h  
o f  p o w e r  1n i i s s i n g , o v e r h e u t i n g  a n d  s o  o n  ? ะ -  n o  
t r u e  t h a t
t h e  t h r o t t l e  v a l v e  s h a f  t  i s  l o o s e  ?  : -  n o  
t r u e  t i i a t
e n g i n e  h a s  a  P C V  v a l v e  ? ะ -  n o

S o r r y , t h e r e  i s  n o  r e c o m m e n d a t i o n  / n o  m o r e  d a t a b a s e  f o r  c o n s u l t a t i o n .  
D o  y o u  w a n t  t o  u p d a t e  m y  k n o w l e d g e  b a s e  ? : -

< P r e s s  ’ y ’ o r  ' ท , >

= >  I s  i t

|= >  I s  i t

a s  l a c k  
= >  I s  i t

= >  I s  i t

รูปก่ี 7 .17  จอภาพแล'คงการหมดซอมูลในรานความรู



ภาทผนวก ft

ฐานHวา«วู้ฟ้าหรับการวนจฉัชหาฟ้าIหพช้อซักช้องซองร!;นบต่าง  ๆ ในรททนพนง

ฐาน«วา«วู้ซองร!;บบรุ่น tin วฟ้าญการวนจฉัทหาฟา1หกุช้อซักช้องชองรถทนกน่ังฑฑาการ 
วจัทน ปร!;กอบก้วทกฎโปรกักร'นปร!;พาผ 350 กฎ แบ่งอทุ่ตา«ไฟล์ฐาน«วา«วู้ต่าง  ๆ กังต่อไปน้ํ

ส์อไฟล เ âuไฟลฐาน«วา«วู้ชองร!;บบ

BATT B attery and Charging Systems
BRAKE Brake System
CLUTCH Clutch System
COOL Cooling System
DRIVE Drive l in e  Systems
EMIS Exhaust St Emission Control Systems
ENGINE Engine Problems
FUEL, FUEL1, FUEL2 Fuel System
GEAR Gearbox System
IGNIT, IGNIT1, IGNIT2, IGNIT3 Ig n itio n  System
LIGHT, LIGHT1, LIGHT2 Body E le c tr ic a l  Systems
LUB L ubricating System
MECH Mechanical p arts Systems
START, START1, START2 S ta r tin g  System
STEER, STEER1 S teer in g  System
รบร, SUS1, รบร2 Suspension System
WHEEL, WHEEL1 Wheel and T ires Systems

รปฑ f l . l  ส์อไฟถซองฐานกวา«วู้^ฟ้ในร!;บบผัเส์ทวฟ้าฤเบฑ่าการวรัร
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ไฟa BATT 
Symptom 1

Symptom 2

Symptom 3

is  a ’ charge warning lamp does not come on when ig n it io n  
sw itch  turned to  ON’
If check fu se  or con tact in th e charge warning lamp
c i r c u i t . i t  i s  blown or bad c o n ta c t,
then No current from b attery  to  charge warning lamp.
Recommendation(s) ะ
Repair or rep lace  fu se  or co n ta c t.

F i le  b a tt
b a ttery  and charging system s problem
i s  a ’ charge warning lamp does not come on when ig n it io n  
sw itch  turned to  ON’
I f  check regu la to r  c o n n e c to r s ,it  i s  lo o se  or f a u lty ,  
then E xcessive  v o lta g e  drop at reg u la to r  con n ecto rs. 
Recommendation(s) ะ 
Repair regu la tor  con n ectors.

F i le  b a tt
b a ttery  and charging system s problem
i s  a ’ charge warning lamp does not come on when ig n it io n  
sw itch  turned to  ON’
I f  measure v o lta g e  at term inal N of the a l t e r n a t o r . i t  had 
v o lta g e ,
then A s h o r t - c ir c u it  in the p o s it iv e  d iodes o f the  
a lte r n a to r .
Recommendation(ร) ะ
Replace th e p o s i t iv e  d iodes of the a lte r n a to r .

F i l e  b a t t

b a t t e r y  a n d  c h a r g i n g  s y s t e m s  p r o b l e m
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Symptom 4

Symptom 5

Symptom ti

i s  a ’ charge warning lamp does not come on when ig n it io n  
sw itch  turned to  ON’
I f  ground term inal L of the r e g u la to r ,th e  charge lamp 
comes on,
then D efec tiv e  reg u la to r .
Recommendation(ร) ะ 
Replace reg u la to r .

F i le  b a tt
b a ttery  and charging system s problem
i s  a ’ charge warning lamp does not come on when ig n it io n  
sw itch  turned to  ON’
I f  th e regu la to r  i s  normal operated ,
then Burnt out bulb or fu a lty  wire harness of charge
warning lamp.
Recommendation(ร) ะ
Replace th e bulb or rep a ir  the w iring harness.

F i le  b a tt
b a ttery  and charging system s problem
i s  a ’ charge warning lamp does not go out a f te r  engine
s t a r t s ’
I f  check a lter n a to r  d riv e  b e l t , i t  sq u ea ls or lo o s e ,  
then The a lte r n a to r  i s  not gen eratin g  e l e c t r i c i t y  due 
d rive  b e lt  i s  s l ip e d .
Recommendation(s) ะ
Adjust or rep lace  the a lter n a to r  d r iv e  b e l t .

' F i l e  b a t t
b a t t e r y  a n d  c h a r g i n g  s y s t e m s  p r o b l e m
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i s  a ’ charge warning lamp does not go out a f te r  engine
s t a r t s ’
I f  check v o lta g e  at IG term inal of r e g u la t o r .i t  i s  no or 
low v o lta g e ,
then Blown IG fu se  or bad fu se  co n ta c t.
Recommendation(ร) ะ
Replace IG fu se  or rep a ir  fu se  c o n ta c t.

Symptom 8 F i le  b att
b a ttery  and charging system s problem
i s  a ’ charge warning lamp does not go out a f te r  engine  
s t a r t s ’
I f  check v o lta g e  at term inal B of a lte r n a to r ,th e  v o lta g e  
i s  over 15 V
and check v o lta g e  at term inal N of a lte r n a to r ,th e  v o lta g e  
i s  normal,
then D efec tiv e  reg u la to r .

Symptom 7 ' F i l e  b a t t
b a t t e r y  a n d  c h a r g i n g  s y s t e m s  p r o b l e m

R e c o m m e n d a t i o n ( s )  ะ
R e p a i r  o r  r e p l a c e  r e g u l a t o r .
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i s  a ’ charge warning lamp does not go out a f te r  engine
s t a r t s ’
I f  check v o lta g e  a t term inal B of a lte r n a to r ,th e  v o lta g e  
i s  over 15 V
and check v o lta g e  at term inal N of th e reg u la to r  connector, 
i t  i s  no v o lta g e ,
then Open in th e n eu tra l c ir c u i t  of the a lte r n a to r .
Recommendation(ร) ะ
Repair or rep lace  a lte r n a to r .
F i le  Link ะ

Symptom 10 F i le  b att
batery and charging system s problem
is  a ’ charge warning lamp does not go out a f te r  engine  
s t a r t s ’
I f  check v o lta g e  at term inal B of a lte r n a to r ,th e  v o lta g e  
i s  lower than 13 V
and check th e f i e l d  v o lta g e  at term inal F of the reg u la to r  
co n n ecto r ,th e  v o lta g e  i s  corrected ,
then Broken c o i l  in the rotor  or fa u lty  brush con ta ct in 
the a lte r n a to r .
Recommendation(s) ะ
Repair or rep lace  the a lte r n a to r .

Symptom 9 ' F i l e  b a t t
b a t t e r y  a n d  c h a r g i n g  s y s t e m s  p r o b l e m
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i s  a ’ charge warning lamp does not go out a f te r  engine
s t a r t s ’
I f  check b a ttery  v o lta g e  at the IG term inal of reg u la to r
co n n ecto r ,th e  v o lta g e  i s  normal,
then The regu la tor  does not supply v o lta g e  to
th e a lte r n a to r .
Recommendation(s) ะ 
Repair or rep lace  reg u la to r .

Symptom 12 F i le  b a tt
b a ttery  and charging system s problem
is  a ’ charge warning lamp does not go out a f te r  engine
s t a r t s ’
I f  check the v o lta g e  at th e end of th e wire harness 
between th e ig n it io n  sw itch  and the IG term inal of 
reg u la to r  con nector,n o  v o lta g e  in d ic a te s ,  
then A damage to  the wire harness between th e  ig n it io n  
sw itch  and regu la to r  connector.

Symptom \ \  F i l e  b a t t
b a t t e r y  a n d  c h a r g i n g  s y s t e m s  p r o b l e m

R e c o m m e n d a t i o n ( s )  ะ
R e p a i r  w i r e  h a r n e s s .
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i s  a ’ charge warning lamp l ig h t s  fa in t ly  when engine
i s  running’
I f  check fu se  or con ta ct in the charge warning lamp 
c i r c u i t , i t  i s  blown or bad c o n ta c t, 
then There i s  reverse  current from term inal L of the  
regu la tor  v ia  the charge warning lamp due to  blown fu se  
or fu se  c o n ta c t.
Recommendation(s) :
Repair or rep lace  fu se  or fu se  co n ta c t.

Symptom 14 F i le  b a tt
b a ttery  and charging system s problem
i s  a ’ charge warning lamp l ig h t s  fa in t ly  when engine i s  
running’
I f  check in te r n a l r e s is ta n c e  of the ig n it io n  sw itc h ,th e r e  
i s  much con ta ct r e s is ta n c e  in the ig n it io n  sw itch , 
then There i s  reverse  current from term inal L of the  
regu la to r  v ia  the charge warning lamp due to  e x c e s s iv e  
r e s is ta n c e  in the ig n it io n  sw itch .
Recommendation(s) ะ
Repair or rep lace  the ig n it io n  sw itch .

Symptom 13 F i l e  b a t t

b a t t e r y  a n d  c h a r g i n g  s y s t e m s  p r o b l e m
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i s  a ’ charge warning lamp l ig h t s  f a in t ly  when engine i s
running’
I f  check co n ta ct a t each connector of the wire h arness, 
th ere  i s  much r e s is ta n c e  in the w iring h arness, 
then There i s  reverse  current from term inal L of the  
regu la to r  v ia  the charge warning lamp due to  e x c e ss iv e  
r e s is ta n c e  at the con tact connector of the wire h arness. 
Recommendation(s) ะ
Repair th e con ta ct connector of th e wire h arness.

Symptom 16 F i le  b a tt
b a ttery  and charging system s problem
i s  a ’ charge warning lamp sometimes comes on w h ile  engine  
i s  running’
I f  l ig h t ly  tap the a lter n a to r  and reg u la to r  co n n ecto r ,th e  
charge warning lamp b lin k s ,
then The connector term in als are not making proper co n tact 
due to  v ib r a t io n ,th e  current to  the term in a ls w i l l  be 
in te r r u p te d ,so  the a lter n a to r  w il l  not be ab le  to  gen erate  
power.
Recommendation(ร) ะ
Repair th e a lter n a to r  and reg u la to r  connector term in a ls to  
proper c o n ta c t.

Symptom 15 F i l e  b a t t
b a t t e r y  a n d  c h a r g i n g  s y s t e m s  p r o b l e m
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i s  a ’ ch arge w arning lamp som etim es comes on w h ile  en g in e  
i s  ru n n in g ’
I f  check  th e  c o n ta c t  c o n d it io n  o f each  p o in t  o f  th e  
r e g u la to r  and r e s i s t a n c e  betw een each  t e r m in a l ,t h e r e  i s  
e x c e s s iv e  r e s i s t a n c e ,  
th en  D e fe c t iv e  r e g u la to r .
Recom m endation(ร) ะ
R epair or r e p la c e  th e  r e g u la to r .

Symptom 18 F i l e  b a tt
b a t te r y  and ch a rg in g  sy stem s problem
i s  a ’ ch arge w arning lamp som etim es comes on w h ile  e n g in e  
i s  ru n n in g ’
I f  check  th e  c o n ta c t  c o n d it io n  o f  th e  b ru sh es and th e  s l i p  
r in g s , t h e  b ru sh es are worn over l i m i t ,
then  F ie ld  c u r r e n t to  th e  r o to r  w i l l  be in te r r u p t ,a n d  th e  
a lt e r n a t o r  w i l l  not be a b le  to  g e n e r a te  power due t o  poor  
b ru sh es c o n ta c t .

Syiptom 17 F i le  batt

battery and charging systems problem

Recommendation(s) ะ

Replace the brushes.
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ไฟa BRAKE 
Symptom 1

Symptom 2

brake system  problem
i s  a ’ to o  much p ed a l t r a v e l  b e fo r e  brak es o p e r a te ’
I f  e x c e s s iv e  brake p ed a l f r e e  p la y ,
th en  M a ste r -c y lin d e r  p u sh -rod  has e x c e s s iv e  c le a r a n c e .
R ecom en d ation (s) ะ
A d ju st push rod c le a r a n c e .

F i l e  brake
brake system  problem
i s  a ’ to o  much p ed a l t r a v e l  b e fo r e  b rak es o p e r a te ’
I f  a f t e r  ch eck  a n d /o r  a d ju s te d  brake p ed a l f r e e  p la y  th e  
problem s t i l l s  happen,
th en  The brake sh o es  are  e x c e s s iv e ly  worn. 
R ecom en d ation (s) ะ
R eplace th e  brake sh o es  and a d ju s t  th e  b ra k es.

F i le  brake
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ไฟaCLUTCH

c lu tc h  system  problem
i s  a ’ c lu tc h  s l i p s  w h ile  en gaged ’
I f  th e  c lu tc h -p e d a l  i s  i n s u f f i c i e n t  f r e e  t r a v e l ,  
then  Improper c lu t c h - l in k a g e  ad ju stm en t.
R ecom m endation(s) ะ
A d ju st f r e e  t r a v e l  t o  m an u factu rer’ s s p e c i f i c a t i o n .

Symptom 2 F i l e  c lu tc h
c lu tc h  system  problem
i s  a ’ c lu t c h  s l i p s  w h ile  en gaged ’
I f  th e  p ed a l f r e e  t r a v e l  i s  c o r r e c t  and th e  c lu t c h  s t i l l
s l i p s  w h ile  engaged ,
th en  Broken or weak p r e ssu r e  s p r in g s .
Worn f r i c t i o n - d i s k  f a c in g s .
B ind in g o f c lu t c h  r e le a s e  mechanism.
G rease or o i l  on d is k  f a c in g s .
Recom m endation(ร ) ะ
The c lu t c h  must be removed from th e  car  so  th a t  i t  can be 
d isa sse m b le d  and exam ined.

Symptom 1 F i le  clutch
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c lu t c h  system  problem
i s  a ’ c lu tc h  grabs or c h a t t e r s  w h ile  e n g a g in g ’
I f  th e  c lu t c h  lin k a g e  i s  f r e e  and o p e r a tin g  in  normal 
fa s h io n ,
th en  O il or gum on th e  p r e ssu r e  p la t e ,  f r i c t i o n - d i s k ,  or 
f ly w h e e l f a c in g s .
B ind in g o f  r e le a s e  mechanism or f r i c t i o n - d i s k  hub on c lu tc h  
s h a f t .
Broken d is k  f a c in g ,  s p r in g s ,  or p r e ssu r e  p la t e .
Loose d r i v e - l i n e  mechanisms ( s h a f t  b u sh in g s , u n iv e r s a l  
j o i n t ,  or c o u p lin g ) .
R ecom m endation(s) ะ
Removing th e  c lu tc h  from th e  car  so  th a t  i t  can be 
d isa sse m b le d  and exam ined.

Symptom 4 F i l e  c lu tc h
c lu t c h  system  problem
i s  a ’ c lu tc h  s p in s  or drags w h ile  d is e n g a g e d ’
I f  th e  c lu tc h -p e d a l  i s  e x c e s s iv e  f r e e  t r a v e l ,
th en  F u ll  p ed a l movement w i l l  not f u l l y  r e le a s e  th e  c lu t c h .
R ecom m endation(s) ะ
A djust f r e e  t r a v e l  to  m a n u factu rer’ s s p e c i f i c a t i o n  and tr y  
c lu tc h  a g a in .

Symptom 3 ' F i le  clutch
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c lu t c h  system  problem
i s  a ’ c lu t c h  s p in s  or drags w h ile  d is e n g a g e d ’
I f  p ed a l f r e e  t r a v e l  i s  c o r r e c t  and th e  c lu t c h  s t i l l  d rags  
or s p in s  w h ile  d ise n g a g e d ,
then  Warped or d i s t o r t e d  f r i c t i o n  d is k  or p r e s su r e  p la t e .  
L oose f r i c t i o n - d i s k  f a c in g s .
F r ic t io n - d i s k  hub b in d in g  on c lu tc h  s h a f t .
Improper r e l e a s e - l e v e r  adju stm en t (on c lu t c h  w ith  t h i s  ty p e  
o f a d ju stm e n t) .
No g r e a se  in  tr a n s m is s io n .
R ecom m endation(s) ะ
The c lu t c h  must be removed from th e  c a r , d isa s se m b le d , and 
exam ined so  th a t  th e  tr o u b le  can be found .

Symptom 6 F i l e  c lu tc h
c lu tc h  system  problem
i s  a ’ c lu tc h -p e d a l  p u ls a t io n ’
th en  Improper a lign m en t o f tr a n s m is s io n  w ith  e n g in e .  
P r e ssu r e  p la t e  out o f a lig n m en t.
R e le a se  le v e r s  (on a d ju s ta b le  ty p e ) not e v e n ly  a d ju s te d .  
F lyw h eel not s e a te d  on cr a n k sh a ft  f la n g e  or f la n g e  b e n t . 
R ecom m endation(s) ะ
C orrect a lign m en t and a d ju s t ,  r e p a ir  or r e p la c e  d e f e c t iv e  
p a r t s .

Symptom 5 ' F i le  clutch
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c lu t c h  system  problem
i s  a ’ ra p id  f r i c t i o n - d i s k - f a c i n g  w ear’
I f  th e  d r iv e r  u s u a l ly  keeps h is  f o o t  on th e  c lu t c h  p e d a l,  
p a r t ly  d e p r e ss in g  i t  ( c a l l e d  ’ r id in g ’ th e  c lu t c h ) ,  
then  The c lu t c h  s l i p s  due to  r id in g  th e  c lu t c h .  
Recom m endation(s) ะ 
Change d r iv in g  h a b it s .

Symptom 8 F i l e  c lu tc h
c lu tc h  system  problem
i s  a ’ ra p id  f r i c t i o n - d i s k - f a c i n g  w ear’
IF th e  d r iv e r  i s  not r id in g  th e  c lu tc h 'b u t  i t  s t i l l  ra p id  
w ears, *
th en  Improper p e d a l- l in k a g e  ad ju stm en t.
Weak or broken p r e ssu r e  s p r in g s .
Warped p r e ssu r e  p la t e  or f r i c t i o n  d is k .
Rough f ly w h e e l or f r i c t i o n  d is k .
Recom m endation(ร) ะ 
A djust th e  p e d a l- l in k a g e .
The c lu t c h  must be removed from th e  c a r , d isa ssem b ed , and 
exam ined so  th a t  th e  tr o u b le  can be found .

Symptom 7 1 F i le  clutch
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c lu t c h  system  problem  
i s  a ’ c lu tc h  n o i s e s ’
I f  th e  n o is e  i s  heard w ith  th e  c lu tc h  engaged , 
F r ic t io n - d i s k  hub lo o s e  on c lu tc h  s h a f t .
F r ic t io n - d i s k  sp r in g s  broken or weak.
M isalignm ent to  tr a n s m is s io n  and e n g in e .
R ecom m endation8) ะ
Removal and d isa sse m b ly  o f th e  c lu tc h  u n it s  in v o lv e d  so  
th a t  th e  p a r ts  can be a d ju ste d  or r e p la c e d .

Symptom 10 F i l e  c lu tc h
c lu tc h  system  problem  
i s  a ’ c lu t c h  n o i s e s ’
I f  th e  n o is e  i s  heard w ith  th e  c lu tc h  d ise n g a g e d ,  
then  Throw -out b ea r in g  th a t  i3  worn, b in d in g , or 
in a d e q u a te ly  lu b r ic a te d .
A d ju s ta b le -ty p e  r e le a s e  le v e r s  ou t o f  ad ju stm en t so  th a t  
th ey  rub a g a in s t  hub.
C lu tc h -s h a f t  p i l o t  b ea r in g  in  cr a n k sh a ft  th a t  i s  worn or  
in a d e q u a te ly  lu b r ic a te d .
R e tr a c t in g  sp r in g  (on d iap h ragm -sp rin g  c lu tc h )  th a t  i s  
worn so  th a t  i t  r a t t l e s .
R ecom m endation(s) ะ
Removal and d isa sse m b ly  o f th e  c lu t c h  u n it s  in v o lv e d  so  
th a t  th e  p a r ts  can be a d ju ste d  or r e p la c e d .

Symptom 9 F i le  c lutch
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ไฟล c o o l  
Symptom 1

Symptom 2

Symptom 3

i s  a ’ engine warms up s l o w l y ’
I f  by sq u e e z in g  th e  upper h ose im m ed iately  a f t e r  s t a r t in g  
a c o ld ,y o u  sh o u ld  be f e l t  th e  c o o la n t  flo w  through  th e  
upper h o se ,
th en  The th erm o sta t i s  m iss in g  or s tu c k -o p e n .
Recom m endation(ร) ะ
I n s t a l l  th e  proper th e rm o sta t fo r  your p a r t ic u la r  e n g in e .  

F i l e  c o o l
c o o lin g  system  problem
i s  a ’ e n g in e  warms up s lo w ly ’
I f  co v er  th e  fr o n t  o f th e  r a d ia to r  c o r e  u n t i l  th e  en g in e  
tem p eratu re i s  a t l e a s t  n o rm a l,th e  gauge s t i l l  read s ’ C o ld ’ 
or l i g h t  i s  s t i l l  b r ig h tn e s s ,
th en  D e f e c t iv e  tem p eratu re gauge or tem p eratu re  sen d in g  
s w itc h .
Recom m endation(ร ) ะ
Check e l e c t r i c a l  c i r c u i t s .R e p a ir  as r e q u ir e d .

F i l e  c o o l
c o o l in g  system  problem  
i s  a ’ en g in e  o v e r h e a ts ’
I f  th e  c o o la n t  l e v e l  in  th e  r e s e r v io r  i s  a lw ays found to  be
low er than LOW l i n e ,
then  Leakage in  th e  c o o lin g  sy stem .
R ecom m endation(s) :
Check fo r  le a k  and r e p a ir  as n e s sa r y .

F i le  cool

cooling system problem
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Symptom 4

Symptom 5

I f  th e  fan  tu rn s  im properly  
and th e  fan  b e l t  i s  n o is y ,  
th en  Fan b e l t  lo o s e s  or m is s in g .
Recom m endation(ร) ะ
A djust or r e p la c e  th e  fan b e l t .

F i l e  c o o l
c o o lin g  system  problem  
i s  a ’ en g in e  o v e r h e a ts ’
I f  th e r e  are  l e a v e s , i n s e c t s  or d i r t  on r a d ia to r  or a ir  
c o n d it io n e r  co n d en ser ,
th en  A ir d oes not c o o l w ater (R a d ia to r  or a ir  c o n d it io n e r  
con d en ser  o b s t r u c t e d ) .
Recom m endation(ร) ะ
Clean r a d ia to r  or a ir  c o n d it io n e r  co n d en ser .

F i le  cool

cooling system problem

is  a ’ engine overheats’
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I f  th e  e n g in e  o v e r h e a ts  w ith o u t th e  r a d ia to r  becom ing  
norm ally  warm
and th e  fan  b e l t  i s  p r o p e r ly  t ig h te n e d ,
th en  The th erm o sta t d oes not open n o r m a lly ,b lo c k in g
c ir c u la t io n  o f  c o o la n t .
The th erm o sta t i s  i n s t a l l e d  backwards u s u a l ly  cannot open.
R ecom m endation(s) ะ
T e s t .R e p la c e  i t  i f  n e c e s s a r y .
I n s t a l l  th e  th erm o sta t in  c o r r e c t  p o s i t io n .

Symptom 7 F i l e  c o o l
c o o l in g  system  problem  
i s  a ’ e n g in e  o v e r h e a t s ’
I f  th e  w ater i s  alw ays o v e r flo w  through th e  o v e r flo w  
tu b e ( s )  or v e n t ,
th en  D e fe c t iv e  or wrong r a d ia to r  p r e ssu r e  cap . 
R ecom m endation!ร) ะ
Check th a t  th e  r a d ia to r  c a p ’ s rubber s e a l  and p r e s s u r e - t e s t  
th e  r a d ia to r  cap and r e p la c e  i t  n e c e s s a r y .

Symptom 6 F i le  cool

cooling system problem

is  a ’ engine overheats’
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I f  th e  fan  b e l t  i s  p r o p er ly  t ig h te n e d
and th e  fan  tu r n s  im properly  when en g in e  i s  h o t ,
th en  F a n -d r iv e  c lu t c h  d e f e c t iv e .
R ecom m endation(s) ะ
T e s t .R e p la c e  i t  i f  n e c e s s a r y .

Symptom 9 F i l e  c o o l
c o o l in g  system  problem  
i s  a ’ en g in e  o v e r h e a ts ’
I f  w ater p r e ssu r e  from w ater pump i s  to o  low 
(form  p r e ssu r e  t e s t i n g ) ,  
then  Water pump f a u l t y .
Recom m endation(s) ะ
R epair or r e p la c e  w ater pump.

Symptom 10 F i l e  c o o l
c o o l in g  system  problem  
i s  a ’ e n g in e  o v e r h e a ts ’
I f  th e  v e h ic le  has been d r iv e n  to o  lon g  in  a low g e a r ,  
then  Water does not c o o l p rop ery .
R ecom m endation(s) ะ
Check d r iv in g  h a b it s  or d r iv in g  c o n d it io n s .
F i l e  L ink ะ IGNIT

Symptom 8 F i le  cool

cooling system problem

is  a ’ engine overheats’
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i s  a ’ r e p e a te d  lo s s  o f c o o la n t ’
I f  c o o la n t  l o s s  through th e  o v e r flo w  tu b e  or v e n t w h ile  
en g in e  i s  normal tem p era tu re ,
th en  The r a d ia to r  p r e ssu r e  cap or g a sk e t d e f e c t i v e .  
Recom m endation( ร ) ะ
In sp e c t ,w a sh  and p r e ssu r e  t e s t .R e p la c e  i f  cap w i l l  n o t h o ld  
p r e s s u r e .

Symptom 12 F i l e  c o o l
c o o l in g  system  problem
i s  a ’ r e p e a te d  lo s s  o f c o o la n t ’
I f  check  c o o l in g  sy stem ,y o u  sh o u ld  be o b serv ed  c o o la n t  
lea k a g e  ( r u s t  s t a in s  u s u a l ly  show w h ere), 
th en  C oolant le a k  due to  lo o s e  or damage c o o l in g  system  
p a r ts  as o b serv ed .
R ecom m endation(s) ะ
In sp e c t  h o s e s ,c o n n e c t io n s ,g a s k e t s ,c o r e  p lu g s ,d r a in  p lu g s ,  
w ater pum p,expansion tank and h o s e ,r a d ia to r .R e p a ir  or  
r e p la c e  as r e q u ir e d .

Symptom 11 F i le  cool

cooling system problem
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Symptom 13 F i l e  c o o l
c o o l in g  system  problem
i s  a ’ re p e a te d  lo s s  o f c o o la n t ’
I f  th e  e n g in e  e m it t in g  c lo u d s  o f w h ite  ex h a u st smoke, 
th en  The c o o la n t  le a k s  in to  some o th e r  p art o f  th e  e n g in e .  
R ecom m endation(s) ะ 
Check h e a d -b o lt  to r q u e .
D issem b le  en g in e  as n e c e s s a r y ,c h e c k  fo r  blown head g a s k e t ,  
crack ed  \ ท head or b lo c k .
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ไ via DRIVE

i s  a ’ knock in  d r iv e  l in e ,c lu n k in g  n o i s e ’
I f  c lu n k in g  n o is e  when car  i s  o p era ted  under f lo a t in g  
c o n d it io n  a t  16 km/h in  h igh  gear  or n e u t r a l ,  
th en  Worn or damaged u n iv e r s a l  j o i n t s .
S id e -g e a r  hub co u n terb o re  in  d i f f e r e n t i a l  worn o v e r s iz e .
R ecom endation(ร) ะ
R ep lace th e  u n iv e r s a l  j o i n t s .
R ep lace d i f f e r e n t i a l  c a se  a n d /o r  s id e  g e a r s  as r e q u ir e d .

Symptom 2 F i l e  d r iv e
d r iv e  l i n e  sy stem s problem
i s  a ’ p in g , sn ap , or c l i c k  in  d r iv e  l i n e ’
I f  u s u a l ly  o ccu rs on i n i t i a l  lo a d  a p p lic a t io n  a f t e r  
tr a n s m is s io n  has been put in  g ear  e i t h e r  forw ard or  
r e v e r s e ,
th en  L oose bu sh in g  b o l t s  in  upper or low er c o n tr o l  arm. 
Loose companion f la n g e .
R ecom en d ation (s) ะ
T ig h ten  b o l t s  t o  s p e c i f i e d  to r q u e .
Remove companion f la n g e ,  tu rn  180 d eg ree  from i t s  o r ig in a l  
p o s i t io n ,  lu b r ic a t e  s p l i n e s ,  and t ig h t e n  p in io n  nut to  
s p e c i f i e d  to r q u e .

Symptom 1 F i le  drive

drive l in e  systems problem



ไฟa EMIS 
Symptom 1

Symptom 2

F i l e  em is

I f  e n g in e  has a PCV v a lv e
and e n g in e  i s  fr e q u e n t s t a l l i n g  or lo p in g  (sp e e d in g  up 
and s lo w in g  down),
then  The PCV v a lv e  i s  s tu c k  open or a c lo g g e d  PCV a ir  
f i l t e r .
R ecom m endation(s) ะ
R ep lace th e  PCV v a lv e  or th e  PCV a ir  f i l t e r .

F i l e  em is
ex h a u st and e m iss io n  c o n tr o l sy stem s problem  
i s  a ’ e n g in e  has rough i d l e ’
I f  e n g in e  has a PCV v a lv e
and a f t e r  i n s t a l l  new PCV v a lv e  th e  lo p in g  or rough id l  
p e r s i s t s ,
then  R e s t r ic t io n s  in  th e  PCV v a lv e  l i n e s .
R ecom m endation(s) ะ
R eplace th e  PCV v a lv e  l i n e s .
F i l e  Link ะ MECH

exhaust and emission control systems problem

is  a ’ engine has rough id le ’
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ex h a u st and e m iss io n  c o n tr o l sy stem s problem  
i s  a ’ e n g in e  h e s i t a t e s  or has poor a c c e l e r a t io n ’
I f  th e  e n g in e  has EGR v a lv e ,
th en  The EGR v a lv e  i s  s tu c k  open or opens to o  s o o n , i t  
w i l l  adm it to o  much ex h a u st gas to  th e  e n g in e  
c y n lin d e r s  and ca u se  weak com b u stion . 
R ecom m endation(s) ะ 
C h eck ,c lea n  th e  EGR v a lv e .

Symptom 3 F i le  entis
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ไฟa ENGINE 
Symptom 1

Symptom 2

Symptom 3

Symptom 4

F i l e  e n g in e  
e n g in e  problem  
i s  a ’ e n g in e  d oes not cra n k ’ 
F i l e  L ink ะ START

F i le  en g in e  
en g in e  problem
i s  a ’ en g in e  cranks s lo w ly  but d oes not s t a r t ’ 
F i l e  Link ะ START

F i l e  en g in e  
en g in e  problem
i s  ft ’ e n g in e  cranks norm ally  but d oes n o t s t a r t ’
i f  no or weak spark  a t a l l  spark  p lug  w ires  when spark  t e s t .
F i l e  L ink ะ IONIT

F i l e  en g in e  
e n g in e  problem
i s  a ’ e n g in e  cranks norm ally  but d oes not s t a r t ’
i f  th e  f u e l  can not be seen  s q u ir t in g  in to  ca r b u r e to r  th r o a t
w h ile  pumping t h r o t t l e  l in k a g e .
F i l e  Link ะ FUEL
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Symptom 5

Symptom 6

Symptom 7

Symptom 8

Symptom 9

F i l e  en g in e  
e n g in e  problem
i s  a ’ e n g in e  cranks norm ally  but d oes not s t a r t  
i f  ch eck  th e  ig n i t io n  system  and f u e l  s y s te m s ,th e y  are  
p r o p er ly  o p e r a te d .
F i l e  Link ะ MKCH

F i le  en g in e  
e n g in e  problem
i s  a ’ e n g in e  b a c k f ir e s  but f a i l s  to  s t a r t ’
F i l e  Link ะ IGNIT")

F i l e  e n g in e  
e n g in e  problem
i s  a ’ en g in e  s t a r t s  but f a i l s  to  keep running*
F i l e  Link ะ IGNIT

F i l e  e n g in e
e n g in e  problem
i s  a ’ e n g in e  has rough i d l e ’
F i l e  Link ะ FUEL

F i l e  e n g in e  
e n g in e  problem
i s  a ’ en g in e  runs but m isse s  s t e a d i ly  a t  a l l  s p e e d s ’ 
F i l e  Link ะ IGNIT
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Symptom 10 F i l e  en g in e  
e n g in e  problem
i s  ท ’ e n g in e  runs but m isse s  in t e r m it t e n t ly  a t  a l l  s p e e d s ’ 
F i l e  Link ะ IGNIT

Symptom 11 F i l e  en g in e  
e n g in e  problem
i s  a ’ e n g in e  runs but m isse s  a t h ig h  sp eed  o n ly ’ 
F i l e  Link ะ IGNIT

Symptom 12 F i l e  en g in e  
e n g in e  problem
i s  a ’ e n g in e  runs but m isse s  a t id l e  on ly*  
F i l e  Link : IGNIT"

Symptom 13 F i l e  en g in e  
en g in e  problem
i s  a ’ en g in e  m isse s  e r r a t i c a l l y  a t  a l l  s p e e d s ’ 
F i l e  Link ะ FUEL

Symptom .14 F i l e  en g in e  
en g in e  problem
i s  a ’ e n g in e  h e s i t a t e s  or has poor a c c e l e r a t io n ’ 
F i l e  Link ะ FUEL

Symptom 15 F i l e  e n g in e  
e n g in e  problem
i s  a ’ e n g in e  ’ runs on ’ when sw itc h e d  o f f ’ 
F i l e  L ink ะ FUEL



Symptom 16 F i le  engine

en g in e  problem
i s  a ’ en g in e  o v e r h e a ts ’
F i l e  Link ะ COOL
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ไVia FUEL

i s  a ’ e n g in e  cranks norm ally  but d oes n o t s t a r t ’ 
i f  e n g in e  d oes n o t s t a r t  a t a l l  c o n d it io n s .
F i l e  Link ะ FUEL1

Symptom 1 F i le  fuel

fuel system problem

Symptom 2 F i l e  f u e l
f u e l  system  problem
i s  a ’ e n g in e  cranks norm ally  but d oes n o t s t a r t ’ 
i f  e n g in e  d oes not s t a r t  when i t  i s  h o t.
F i l e  Link ะ FUEL2

Symptom 3 F i l e  f u e l
f u e l  system  problem
i s  a ’ e n g in e  cranks norm ally  but d oes n o t s t a r t ’ 
i f  en g in e  d oes not s t a r t  when i t  i s  c o ld .

Symptom 4 F i l e  f u e l
f u e l  system  problem
i s  a ’ en g in e  cranks n orm ally  but d oes not s t a r t ’
i f  en g in e  d oes not s t a r t  when i t  i s  c o ld  and
th e  choke v a lv e  d oes not c lo s e  fa r  enough fo r  th e  am bient
tem p era tu re ,
then  th e  a i r - f u e l  m ixtu re w i l l  not be r ic h  enough to  s t a r t  
th e  e n g in e .
Recom m endation(ร) ะ
A d ju st or r e p a ir  choke sy stem .
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Symptom 5

Symptom 6

i f  e n g in e  d oes n o t s t a r t  when i t  i s  c o ld
and th e  choke v a lv e  c lo s e  to o  fa r
and th e  e n g in e  to  s t a l l  im m ed iately  a f t e r  s t a r t i n g ,
th en  th e  m ixtu re to o  r ic h  to  s t a r t  th e  en g in e  ( t h i s  i s
c a l l e d  o v e r c h o k in g ) .
R ecom m endation(s) ะ
A d ju st or r e p a ir  choke sy stem .

F i l e  f u e l
f u e l  system  problem
i s  a ’ en g in e  cranks norm ally  but d oes n ot s t a r t ’ ")
i f  e n g in e  d oes n o t s t a r t  when i t  i s  c o ld
and th e  i d l e  sp eed  to o  low w ith  e n g in e  warmed up,
then  th e  f a s t  i d l e  w i l l  not be a b le  to  be c o r r e c t ly
a d ju s te d .
R ecom m endation(s) ะ 
A djust f a s t  i d l e  sp eed .

F i le  fuel

fuel system problem

is  a ’ engine cranks normally but does not s t a r t ’
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i f  en g in e  d oes not s t a r t  when i t  i s  c o ld
and b e fo r e  s t a r t in g  en g in e  d e p r e ss  th e  a c c e le r a to r  p ed a l
s l i g h t l y  and r e le a s e  i t , t h e  choke d oes n o t c l o s e ,
then  th e  a u tom atic  choke d oes not o p e r a te .
R ecom m endation(s) ะ
R epair or r e p la c e  th e  a u tom atic  choke.
F i l e  Link ะ MliCH

Symptom 8 F i l e  f u e l
f u e l  system  problem
i s  a ’ e n g in e  s t a r t s  but f a i l s  to  keep ru n n in g ’ 
i f  th e r e  i s  i n s u f f i c i e n t  f u e l  su p p ly  to  th e  c a r b u r e to r ,  
th en  no f u e l , f u e l  l i n e  c lo g g e d  or f u e l  pump f a u l t y .  
R ecom m endation(s) ะ
Check f u e l  in  t a n k ,f u e l  l i n e  and f u e l  pump.

Symptom 7 F i le  fuel

fuel system problem

is  a ’ engine cranks normally but does not s t a r t ’

F i l e  Link ะ MECH
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i s  a ’ e n g in e  h e s i t a t e s  or has poor a c c e l e r a t io n ’ 
i f  th e  c a b u re to r  f u e l  f l o a t  l e v e l  i s  a t normal l e v e l  
( s e e  from s ig h t  g la s s )
and g a s o l in e  d oes n o t sp u rt out from th e  a c c e le r a t io n  
n o z z le  (ch eck  by op en in g th e  t h r o t t l e  v a lv e ) ,  
th en  a c c e le r a to r  pump f a u l t y  or a c c e le r a to r  lin k a g e  out o f  
a d ju stm en t.
R ecom m endation(s) ะ
R epair or r e p la c e  a c c e le r a to r  pump,or check  f u l l  t h r o t t l e  
in  th e  ca r  i s  a l s o  f u l l  t h r o t t l e  a t th e  c a r b u r a to r . A d ju st 
as n e c e s s a r y .
F i l e  L ink 'ะ FUEL2

Symptom 10 F i l e  f u e l
f u e l  system  problem
i s  a ’ en g in e  has rough i d l e ’
i f  th e  en g in e  o p e r a tin g  norm ally  under a l l  o th er  
c o n d it io n s ,
th en  im proper i d l e  sp eed  and f u e l  m ixtu re a d ju stm e n ts . 
R ecom aen d ation (s) ะ
A d ju st i d l e  sp eed  and i d l e  sp eed  f u e l  m ix tu re  to  
s p e c i f  i c a t io n .

Symptom 9 F i le  fuel

fuel system problem
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i s  a ’ e n g in e  has rough i d l e ’
i f  th e  e n g in e  o p e r a tin g  norm ally  under a l l  o th e r  c o n d it io n s  
and a l t e r in g  i d l e  sp eed  and m ixtu re a d ju stm en ts  d oes not 
seem to  h e lp ,
then  th e  i d l e  c i r c u i t  i s  c lo g g e d .
Recom m endation(ร) ะ 
Clean i d l e  c i r c u i t .

Symptom 12 F i l e  f u e l
f u e l  system  problem
i s  a ’ e n g in e  has rough i d l e ’
i f  rough i d l e  com bined w ith  o th e r  e n g in e  o p e r a tin g  
t r o u b le s ,s u c h  as la c k  o f p o w e r ,m is s in g ,o v e r h e a t in g  and so  
on,
then  In ta k e  vacuum le a k .
R ecom m en d ation s) ะ
Check m a n ifo ld ,c a r b u r e to r  m ounting ,any c o n n e c t io n s  to  
m an ifo ld  and vacuum advance.

Symptom 11 F i le  fuel

fuel system problem
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i f  th e  problem e x i s t  a f t e r  c a r b u r e to r ’ s i d l e  m ix tu re  i s
a d ju s te d ,
th en  c a r b u r e to r ’ s i d l e  m ixtu re i s  im p rop erly  a d ju s te d .  
Recom m endation(s) ะ
R ead ju st th e  c a r b u r e to r ’ s i d l e  m ixtu re  a c co rd in g  t o  th e  
m a n u fa ctu rer’ s s p e c i f i c a t i o n s .
F i l e  Link ะ FUEL1

Symptom 14 F i l e  f u e l
f u e l  system  problem
i s  a ’ e n g in e  runs but m isse s  a t h igh  sp eed  o n ly ’
i f  ch eck  th e  f u e l  pump p r e s s u r e , i t s  p r e s su r e  i s  n o t w ith in
m a n u factu rer’ s s p e c i f i c a t i o n s ,
th en  th e  f u e l  pump p r e ssu r e  i s  e r r a t i c .
R ecom m endation(s) ะ 
R ep lace  th e  f u e l  pump.
F i l e  L ink ะ FUEL2

Symptom 15 F i l e  f u e l
f u e l  system  problem
i s  a ’ en g in e  m is se s  e r r a t i c a l l y  a t  a l l  s p e e d s ’
i f  en g in e  coughs and s p lu t t e r s  i r r e g u la r ly  o f t e n  b a c k f ir in g ,
then  th e r e  may be d i r t  or w ater in  th e  f u e l  sy stem .
Recom m endation(ร) ะ
C lean out th e  f u e l  sy stem .
F i l e  Link ะ FUEL2

Symptom 13 F i le  fuel

fuel system problem

is  a ’ engine runs but misses at id le  on ly ’
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Symptom 16 F i le  fuel

f u e l  system  problem
i s  a ’ en g in e  has rough i d l e ’
i f  th e  t h r o t t l e  v a lv e  s h a f t  i s  lo o s e ,
th en  a ir  le a k  through  th e  t h r o t t l e  v a lv e  s h a f t  to  e n g in e  
c a u s in g  th e  m ixtu re to o  le a n .
R ecom m endation(s) ะ
R ep lace or r e p a ir  th e  t h r o t t l e  v a lv e  s h a f t .
F i l e  Link ะ IGNIT

f u e l  system  problem
i s  a ’ e n g in e  ’ runs on ’ when sw itc h e d  o f f ’ 
i f  th e  ca r b u r e to r  has a f u e l  cu t s o le n o id  v a lv e  
and th e  en g in e  has smooth i d l e
and th e  f u e l  cu t s o le n o id  v a lv e  d oes not a c l i c k  when 
c o n n e c tin g  and d is c o n n e c t in g  th e  v a lv e  te rm in a l to  b a t te r y  
te r m in a l,
th en  th e  f u e l  cu t s o le n o id  v a lv e  i s  s tu c k  opened. 
Recom m endation(s) ะ
R ep lace  or r e p a ir  th e  f u e l  cu t s o le n o id  v a lv e .

Symptom 17 F i l e  fu e l
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ไฟล FUEL1
Symptom 1 F i l e  f u e l l

f u e l  system  problem
i s  a ’ en g in e  cranks norm ally  but d oes not s t a r t ’
I f  i t  has f u e l  in  f u e l  tank but th e  f u e l  can n ot be seen  
s q u ir t in g  in t o  c a rb u re to r  th r o a t  w h ile  pumping t h r o t t l e  
lin k a g e
and e n g in e  d oes n ot s t a r t  a t  a l l  c o n d it io n s
and th e  g a s o l in e  w i l l  not be v i s i b l e  through  th e  s ig h t
g la s s  when o p e r a te  th e  a c c e le r a t io n  pump i s  n o t th e
p r e se n c e  o f g a s o l in e  in  th e  f l o a t  chamber
and d is c o n n e c t  th e  c a r b u r e to r ’ s i n l e t  h ose  and crank
th e  e n g in e  th en  s e e  th a t  g a s o l in e  i s  coming out o f th e  h o se ,
th en  no g a s o l in e  in  f l o a t  chamber due to  th e  n e e d le  v a lv e
i s  s t i c k in g  to  th e  s e a t  or th e  n e e d le  v a lv e  s t r a in e r  i s
c lo g g e d  up.
R ecom m endation(s) ะ
Clean or r e p la c e  n e e d le  v a lv e  s e t  or s t r a in e r .
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Symptom 2

Symptom 3

f u e l  system  problem
i s  a ’ e n g in e  cranks norm ally  but d oes not s t a r t ’
I f  i t  has f u e l  in  f u e l  tank but th e  f u e l  can n ot be seen  
s q u ir t in g  in t o  c a rb u re to r  th r o a t  w h ile  pumping t h r o t t l e  
l in k a g e
and e n g in e  d oes n o t s t a r t  a t a l l  c o n d it io n s
and when crank e n g in e  th e  g a s o l in e  i s  n o t coming out of
th e  c a r b u r e to r ’ s i n l e t  hose
and th e  f u e l  l e v e l  in  th e  f u e l  f i l t e r  i s  not r i s e  
and when o p e r a te  th e  a c c e le r a t io n  pump i s  n o t th e  p r e se n c e  
o f g a s o l in e  in  th e  f l o a t  chamber, 
th en  f u e l  pump m a lfu n c tio n .
R ecom m endation^ ) ะ 
R epair or r e p la c e  f u e l  pump.

F i l e  f u e l l
f u e l  system  problem
i s  a ’ en g in e  cranks norm ally  but does not s t a r t ’
I f  i t  has f u e l  in  f u e l  tank but th e  f u e l  can n o t be seen  
s q u ir t in g  in to  ca rb u re to r  th r o a t  w h ile  pumping t h r o t t l e  
l in k a g e
and en g in e  d oes not s t a r t  a t a l l  c o n d it io n s
and f u e l  pump o p e r a tin g  norm ally
and th e  f u e l  l e v e l  in  th e  f u e l  f i l t e r  i s  r i s e
and when o p e r a te  th e  a c c e le r a t io n  pump i s  not th e  p r e se n c e
o f g a s o l in e  in  th e  f l o a t  chamber,
th en  f u e l  f i l t e r  i s  c lo g g e d .
Recom m endation(ร) ะ 
R ep lace  th e  f u e l  f i l t e r .

F i le  fu e l l
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f u e l  system  problem
i s  a ’ e n g in e  cranks norm ally  but d oes not s t a r t ’
I f  en g in e  d oes n ot s t a r t  a t a l l  c o n d it io n s  
and f l o a t  l e v e l  g a s o l in e  in  f l o a t  chamber i s  c o r r e c te d  
and th e  prim ary or secon d ary t h r o t t l e  v a lv e  are  open when 
th e  en g in e  i s  s t a r t e d ,
then  th e  a i r - f u e l  m ixtu re w i l l  be to o  lea n  due t h r o t t l e  
v a lv e  d oes n ot c lo s e .
R ecom m endation(s) ะ 
R epair or r e p la c e .

»

Symptom 5 F i l e  f u e l l
f u e l  system  problem
i s  a ’ e n g in e  cran k s n orm ally  but d oes n o t s t a r t ’
I f  e n g in e  d oes not s t a r t  a t a l l  c o n d it io n s
and f l o a t  l e v e l  g a s o l in e  in  f l o a t  chamber i s  c o r r e c te d
and th e  t h r o t t l e  v a lv e  s h a f t  i s  lo o s e ,
th en  a i r  le a k  through  th e  t h r o t t l e  v a lv e  s h a f t  to  e n g in e
c a u s in g  th e  m ixtu re to o  le a n .
Recom m endation(ร ) ะ
R ep lace or r e p a ir  t h r o t t l e  v a lv e  s h a f t .

Symptom 4 F i le  f u e l l
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Symptom B

Symptom 7

f u e l  system  problem
i s  a ’ e n g in e  cranks norm ally  but d oes n o t s t a r t ’
I f  en g in e  d oes n o t s t a r t  a t a l l  c o n d it io n s
and f l o a t  l e v e l  g a s o l in e  in  f l o a t  chamber i s  c o r r e c te d
and th e  c a rb u re to r  has f u e l  cu t s o le n o id  v a lv e
and you do n ot f e e l  a c l i c k  from th e  s o le n io d  v a lv e  when
c o n n e c tin g  and d is c o n n e c t in g  th e  v a lv e  te r m in a l t o  b a t te r y
te r m in a l,
th en  F uel cu t s o le n o id  v a lv e  i s  not open.
R ecom m endation(s) ะ
R ep lace  f u e l  cu t s o le n o id  v a lv e .

F i l e  f u e l l
f u e l  system  problem
i s  a ’ e n g in e  cranks norm ally  but d oes n o t s t a r t ’
I f  e n g in e  d oes not s t a r t  a t a l l  c o n d it io n s
and f l o a t  l e v e l  g a s o l in e  in  f l o a t  chamber i s  c o r r e c te d
and th e  t h r o t t l e  v a lv e  and f u e l  cu t s o le n o id  v a lv e  are
norm al,
then  prim ary low sp eed  c i r c u i t  i s  c lo g g e d .  
R ecom m endation(s) ะ 
R epair ( c l e a n ) .

F i le  fu e l l
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Symptom 8

S y m p to m  9

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  i d l e  o n l y ’

I f  a l t e r i n g  t h e  i d l e  m i x t u r e  a d j u s t m e n t  d o e s  n o t  s e e m  t o  

h e l p ,

t h e n  T h e r e  a r e  r e s t r i c t i o n s  i n  t h e  i d l e  f u e l  s y s t e m  o f  

t h e  c a r b u r e t o r .

R e c o m m e n d a t i o n s ร )  ะ

R e m o v e , d i s a s s e m b l e  a n d  c l e a n  o u t  t h e  c a r b u r e t o r .

F i l e  f u e l l

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  c r a n k s  n o r m a l l y  b u t  d o e s  n o t  s t a r t ’

I f  e n g i n e  d o e s  n o t  s t a r t  a t  a l l  c o n d i t i o n s

a n d  t h e  g a s o l i n e  v i l l  n o t  b e  v i s i b l e  t h r o u g h  t h e  s i g h t

g l a s s

a n d  w h e n  o p e r a t e  t h e  a c c e l e r a t i o n  p u m p  i s  p r e s e n c e  o f  

g a s o l i n e  i n  t h e  f l o a t  c h a m b e r ,

t h e n  A f o r e i g n  p a r t i c l e  h a s  g o t t e n  b e t w e e n  t h e  n e e d l e  v a l v e  

a n d  s e a t , j a m m i n g  t h e  v a l v e  o p e n  c a u s i n g  o v e r f l o w i n g .  

R e c o m m e n d a t i o n ( s )  ะ

L i g h t l y  t a p  t h e  a i r  h o r n  o v e r  t h e  n e e d l e  v a l v e  w i t h  g r i p  o f  

s c r e w d r i v e r  t o  l o s e n s  t h e  p a r t i c l e .

C l e a n  t h e  n e e d l e  v a l v e  a n d  t h e  v a l v e  s e a t .

F i l e  f u e l l

F i l e  L i n k  ;  MECH
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ไ ฟ a FU E L2  

S y m p to m  1

S y m p to m  2

F i l e  f u e l 2

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  c r a n k s  n o r m a l l y  b u t  d o e s  n o t  s t a r t ’

I f  e n g i n e  d o e s  n o t  s t a r t  w h e n  i t  i s  h o t

a n d  c h o k e  c l o s e d  w h e n  e n g i n e  i s  h o t ,

t h e n  T h e  c a r b u r e t o r  f l o o d i n g  i s  d u e  t o  o v e r c h o k i n g .

R e c o m m e n d a t i o n ( ร )  ะ

C h e c k  c h o k e  s y s t e m .

F i l e  f u e l 2

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  c r a n k s  n o r m a l l y  b u t  d o e s  n o t  s t a r t ’

I f  e n g i n e  d o e s  n o t  s t a r t  w h e n  i t  i s  h o t

a n d  c h o k e  i s  p r o p e r  o p e r a t e d  a n d  a  s t r o n g  o d o r  o f  f u e l  i s

p r e s e n t  a f t e r  e n g i n e  i s  s t o p p e d ,

t h e n  T h e  c a r b u r e t o r  f l o o d i n g  i s  d u e  t o  f u e l  p e r c o l a t i o n .  

R e c o m m e n d a t i o n ( s )  ะ

O p e n  t h e  t h r o t t l e  w i d e  a n d  c r a n k  t h e  e n g i n e  t o  e x h a u s t  

t h e  r i c h  g a s e s .

I n s u l a t e d  t h e  c a r b u r e t o r  f r o m  t h e  h e a t  o f  t h e  e n g i n e .

F i l e  L i n k  ■ะ MECH
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Symptom

S y m p to m  4

S y m p to m  5

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  h i g h  s p e e d  o n l y ’

I f  t h e  f u e l  p u m p  p r e s s u r e  a n d  f l o a t  l e v e l  a r e  n o r m a l , '  

t h e n  C a r b u r e t o r ’ s  p o w e r  v a l v e  o r  p a s s a g e s  a r e  c l o g g e d  o r  

d a m a g e d .

R e c o m m e n d a t i o n ( s )  ะ

D i s a s s e m b l e  c a r b u r e t o r  a n d  c l e a n  o r  r e p l a c e  t h e  n e c e s s a r y  

c o m p o n e n t s .

F i l e  f u e l 2

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  m i s s e s  e r r a t i c a l l y  a t  a l l  s p e e d s ’

I f  c h e c k  f u e l  f i l t e r , i t  i s  c l o g g e d ,  

t h e n  I n s s u f f i e n t  f u e l  t o  c a r b u r e t o r .

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  t h e  f u e l  f i l t e r .

F i l e  f u e l 2

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  m i s s e s  e r r a t i c a l l y  a t  a l l  s p e e d s ’

I f  c h e c k  c a r b u r e t o r  f l o a t  l e v e l . i t  i s  h i g h e r  t h a n  n o r m a l  

l e v e l ,

t h e n  T h e  f u e l  i s  e r r a t i c  f l o w  t o  e n g i n e  c y l i n d e r s .  

R e c o m m e n d a t i o n ( s )  ะ

T e a d j u s t  t h e  c a r b u r e t o r  f l o a t  l e v e l  a c c o r d i n g  t o  t h e  

m a n u f a c t u r e r ’ s  s p e c i f i c a t i o n s .

F i l e  f u e l 2
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S y m p to m  6 F i l e  f u e l 2

f u e l  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  h e s i t a t e s  o r  h a s  p o o r  a c c e l e r a t i o n ’

I f  t h e  c a r b u r e t o r  f l o a t  l e v e l  s e t t i n g  i s  l o w ,  

t h e n  I n s u f f i c i e n t  f u e l  f o r  a c c e l e r a t i n g .

R e c o m m e n d a t i o n ( ร )  ะ

R e a d j u s t  t h e  c a r b u r e t o r  f l o a t  l e v e l  s e t t i n g  a c c o r d i n g  t o  

t h e  m e n u f a c t u r e r ’ s  s p e c i f i c a t i o n s .

F i l e  L i n k  ะ I G N I T
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ไฟ »  GEAR  

S y m p to m  1

S y m p t o m  2

S y m p to m  3

F i l e  g e a r

I f  e x c e s s i v e  n o i s e  i n  a n y  o n e  g e a r  p o s i t i o n ,

t h e n  D e f e c t i v e  g e a r s  o r  b e a r i n g s  t h a t  a r e  l o a d e d  i n  t h a t

g e a r  p o s i t i o n .

R e c o m m e n d a t i o n ^ )  ะ

R e m o v a l  a n d  d i s a s s e m b l y  o f  t h e  g e a r b o x  i n v o l v e d  s o  t h a t  

t h e  p a r t s  c a n  b e  r e p a i r e d .

F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m  

i s  a  ’ g e a r  n o i s e s ’

I f  h u m m in g  o r  g r o w l i n g  d u r i n g  t h e  t i m e  t h a t  t h e  g e a r s  

u n d e r  l o a d ,

t h e n  W o r n ,  c h i p p e d ,  r o u g h ,  o r  c r a c k e d  g e a r s .  

R e c o m m e n d a t i o n ( s )  ะ

R e m o v a l  a n d  d i s a s s e m b l y  t h e  g e a r b o x  t h e n  r e p l a c e  t h e  g e a r s .  

F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m  

i s  a  ’ g e a r  n o i s e s ’

I f  g e a r - g r i n d i n g  n o i s e  d u r i n g  e n g a g e m e n t ( c a r  n o t  m o v i n g ) ,  

t h e n  E n g i n e  i d l i n g  t o o  f a s t .

R e c o m m e n d a t i o n ( s )  ะ 

A d j u s t  a s  r e q u i r e d .

g e a r b o x  s y s t e m  p r o b l e m
i s  a  ’ g e a r  n o i s e s ’
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Symptom 4

S y m p to m  5

I f  g r i n d i n g  n o i s e  d u r i n g  g e a r  c h a n g e s ,  

t h e n  C l u t c h  n o t  o p e r a t i n g  c o r r e c t l y .

S y n c h r o m e s h  w o r n .

W o r n  g e a r b o x  b e a r i n g s .

R e c o m m e n d a t i o n s ) ะ

I n s p e c t  a n d  c o r r e c t  t h e  c l u t c h .

R e m o v a l  a n d  d i s a s s e m b l y  o f  t h e  g e a r b o x  i n v o l v e d  s o  t h a t  

t h e  p a r t s  c a n  b e  r e p a i r e d .

F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m  

i s  a  ’ g e a r  n o i s e s ’

I f  g e a r  n o i s y  i n  f o r w a r d  g e a r s ,  

t h e n  L u b r i c a n t  l e v e l  i s  l o w .

G e a r b o x  m i s a l i g n e d .

G e a r b o x  i n t e r n a l  c o m p o n e n t ( ร )  w o r n ,  b r o k e n  o r  d a m a g e d .

R e c o m m e n d a t i o n ( ร )  ะ

A d d  t h e  l u b r i c a n t  i n  c o r r e c t s  l e v e l .

A l i g n  a n d  t i g h t e n  b o l t s .

R e p a i r  o r  r e p l a c e  d e f e c t i v e  p a r t s .

F i l e  g e a r
g e a r b o x  s y s t e m  p r o b l e m
i s  a  ’ g e a r  n o i s e s ’



Symptom 6 F i l e  g e a r

S y m p to m  7

g e a r b o x  s y s t e m  p r o b l e m  

i s  a  ’ g e a r  n o i s e s ’

I f  g e a r b o x  n o i s y  i n  r e v e r s e ,

t h e n  R e v e r s e  i d l e r - g e a r  o r  s h a f t  w o r n  o r  d a m a g e d .  

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  d e f e c t i v e  p a r t ( s ) .

F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m  

i s  a  ’ g e a r  n o i s e s ’

I f  g e a r  l e v e r  r a t t l e s  o r  m a k e s  b u z z i n g  n o i s e ,  

t h e n  G e a r - s t i c k  l o o s e .

G e a r - s t i c k  d a m p e r  l o o s e  o r  m i s s i n g .

G e a r - s t i c k  b a l l  a n d  s o c k e t  o v e r - l u b r i c a t e d .  

R e m o t e - c o n t r o l  l i n k a g e  w o r n .

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  a n d  t i g h t e n  g e a r - s t i c k .

C h e c k ,  t i g h t e n  o r  r e p l a c e  g e a r - s t i c k  d a m p e r .

R e m o v e ,  d r y  b a l l  a n d  s o c k e t ,  l u b r i c a t e  s p a r i n g l y  a n d  

r e p l a c e .

F i t  n e w  p a r t s  a s  n e c e s s a r y .



195

Symptom 8

S y m p to m  9

I f  t h e  s h i f t  l e v e r  m o v e s  h a r d  i n  a l l  g e a r s ,

t h e n  I n s u f f i c i e n t  l u b r i c a t i o n  o f  l i n k a g e s ,  e x c e s s i v e

t e n s i o n  o n  s h i f t e r  r a i l  o r  s h i f t  s p r i n g s .

S l i d i n g  g e a r s  t i g h t  o n  s h a f t  s p l i n e s ,  b e n t  s h i f t e r  f o r k ,  

s c o r e d  s y n c h r o n i z i n g  c o n e  o r  d r u m s ,  o r  i m p r o p e r  l i n k a g e  

a d j u s t m e n t s .

F a i l u r e  o f  c l u t c h  t o  r e l e a s e  f u l l y .

R e c o m m e n d a t i o n ( s )  ะ

L u b r i c a t e  l i n k a g e s ,  c h e c k  a n d  a d j u s t  o r  r e p l a c e  s p r i n g s .  

R e m o v a l  a n d  d i s a s s e m b l y  o f  t h e  g e a r b o x  i n v o l v e d  s o  t h a t  

t h e  p a r t s  c a n  b e  a d j u s t e d  o r  r e p a i r e d  o r  r e e p l a c e d .

C h e c k  a n d  r e p a i r  t h e  c l u t c h .

F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m  

i s  a  ’ h a r d  g e a r  s h i f t i n g ’

I f  g e a r  c l a s h i n g  w h e n  s h i f t i n g  i n t o  s e c o n d  o r  h i g h ,  

t h e n  F a i l u r e  o f  t h e  s y n c h r o n i z i n g  m e c h a n i s m  b e c a u s e  o f  

a  b r o k e n  s p r i n g ,  e n d  p l a y ,  o r  d e f e c t i v e  c o n e  s u r f a c e s .  

T h e  c l u t c h  m ay  n o t  b e  r e l e a s i n g  f u l l y .

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  a n d  r e p l a c e  d e f e c t i v e  p a r t s .

C h e c k  a n d  r e p a i r  t h e  c l u t c h .

F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m
i s  a  ’ h a r d  g e a r  s h i f t i n g ’
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I f  g e a r  c l a s h i n g  w h e n  s h i f t i n g  i n t o  f i r s t  a n d / o r  r e v e r s e  

p o s i t i o n ,

t h e n  T h e  c l u t c h  m ay  n o t  b e  r e l e a s i n g  f u l l y .

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  a n d  r e p a i r  t h e  c l u t c h .

S y m p to m  11  F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m

i s  a  ’ f a i l u r e  o f  g e a r s  t o  s t a y  i n  m e s h ’

I f  t h e  g e a r s  s l i p  o u t  o f  h i g h ,

t h e n  M i s a l i g n m e n t  b e t w e e n  t h e  e n g i n e  a n d  t h e  g e a r b o x .  

E x c e s s i v e  m a i n s h a f t  e n d  p l a y ,  w o r n  b e a r i n g s .

I n s u f f i c i e n t  s p r i n g  t e n s i o n  o n  t h e  g e a r s h i f t - l e v e r  d e t e n t  

b a l l  n o t c h  o r  w o r n  n o t c h .

D a m a g e d  o r  p o o r  f i t  o f  s l i d i n g  s l e e v e  o r  s y n c h r o n i z i n g  

u n i t  i n  g e a r b o x  m a i n  g e a r ,  o r  i m p r o p e r l y  a d j u s t e d  l i n k a g e .  

R e c o m m e n d a t i o n ( s )  ะ 

C o r r e c t  t h e  g e a r b o x  a l i g n m e n t .

R e m o v a l  a n d  d i s a s s e m b l y  o f  t h e  g e a r b o x  i n v o l v e d  s o  t h a t  t h e  

p a r t s  c a n  b e  a d j u s t e d ,  r e p a i r e d  o r  r e p l a c e d .

Symptom 10  F i l e  g e a r
g e a r b o x  s y s t e m  p r o b l e m
i s  a ’ h a r d  g e a r  s h i f t i n g ’



197

i s  a  ’ f a i l u r e  o f  g e a r s  t o  s t a y  i n  m e s h ’

I f  t h e  g e a r s  s l i p  o u t  o f  s e c o n d ,

t h e n  A b n o r m a l  g e a r  c l e a r a n c e  o r  e n d  p l a y  o f  m a i n  s h a f t ,  

w o r n  g e a r  t e e t h .

D e f e c t i v e  f i t  o f  s l i d i n g  s l e e v e  o r  s y n c h r o n i z i n g  u n i t  i n  

s e c o n d - g e a r  o r  o n  m a i n  s h a f t .

I m p r o p e r l y  a d j u s t e d  l i n k a g e s .

R e c o m m e n d a t i o n ( s )  :

R e m o v a l  a n d  d i s a s s e m b l y  o f  t h e  g e a r b o x  i n v o l v e d  s o  t h a t  

t h e  p a r t s  c a n  b e  a d j u s t e d ,  r e p a i r e d  o r  r e p l a c e d .

S y m p t o m  13  F i l e  g e a r

g e a r b o x  s y s t e m  p r o b l e m

i s  a  ’ f a i l u r e  o f  g e a r s  t o  s t a y  i n  m e s h ’

I f  t h e  g e a r s  s l i p  o u t  o f  l o w  o r  r e v e r s e ,

t h e n  L o o s e  f i t  o f  s l i d i n g  s l e e v e  a n d  l o w - s p e e d  g e a r  o n  m a i n  

s h a f t ,  e x c e s s i v e  c o u n t e r s h a f t  e n d  p l a y .

I m p r o p e r l y  a d j u s t e d  l i n k a g e s .

R e c o m m e n d a t i o n ( s )  ะ

R e m o v a l  a n d  d i s a s s e m b l y  o f  t h e  g e a r b o x  i n v o l v e d  s o  t h a t  

t h e  p a r t s  c a n  b e  a d j u s t e d ,  r e p a i r e d  o r  r e p l a c e d .

Symptom 12 F i l e  g e a r
g e a r b o x  s y s t e m  p r o b l e m
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ไฟ »  IG N 1 T  

S y m p to m  1 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e i

i s  a  ’ e n g i n e  c r a n k s  n o r a a l l y  b u t  d o e s  n o t  s t a r t ’

i f  n o  o r  w e a k  s p a r k  i s  o b s e r v e d  f r o m  c o i l  o u t  w i r e  ( w h e n

s p a r k  t e s t ) ,

t h e n  t h e  i g n i t i o n  p r i a a r y  c i r c u i t  i s  d e f e c t i v e .  

R e c o m m e n d a t i o n ( ร )  ะ

C h e c k  i g n i t i o n  s w i t c h , l o w  t e n s i o n  w i r e s , b a l l a s t  r e s i s t o r ,  

c o n t a c t  b r a k e r  p o i n t  f o r  s h o r t e d  o r  d e f e c t i v e , c l e a n , r e p a i r  

o r  r e p l a c e .

C h e c k  c o n d e n s e r  w i t h  c o n d e n s e r  t e s t , r e p l a c e  i f  i t  i s  f u a l t y .  

C h e c k  i g n i t i o n  c o i l  f o r  o p e n  o r  s h o r t e d , r e p l a c e .

C h e c k  c o n t a c t  b r a k e r  f o r  s h o r t s  o r  m i s s i n g  i n s u l a t i o n  

b e t w e e n  m o v i n g  a rm  a n d  b a s e p l a t e , r e p l a c e  i f  i t  i s  s h o r t s .  

C h e c k  i g n i t i o n  m o d u l e  f o r  o p e n , g r o u n d e d  l o o s e , o r  c o r r o d e d ,  

o r  d e f e c t i v e , r e p a i r  o r  r e p l a c e .

C h e c k  r e l u c t o r  o r  p i c k u p  c o i l  f o r  d e f e c t i v e , r e p l a c e .
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Symptom 2

S y m p to m  3

i s  a  ’ e n g i n e  c r a n k s  n o r m a l l y  b u t  d o e s  n o t  s t a r t *

i f  n o  o r  w e a k  s p a r k  i s  o b s e r v e d  f r o m  a l l  o r  a n y  s p a r k  p l u g

w i r e s  ( w h e n  s p a r k  t e s t ) ,

t h e n  t h e  i g n i t i o n  s e c o n d a r y  c i r c u i t  i s  d e f e c t i v e .  

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  d i s t r i b u t o r  c a p  t o w e r s  a n d / o r  t e r m i n a l s , c a r b o n  b r u s h ,  

i f  t h e y  a r e  c o r r o d e d  o r  e r o d e d , r e p l a c e .

C h e c k  d i s t r i b u t o r  r o t o r , i f  i t  i s  c r a c k e d , r e p l a c e .

C h e c k  s p a r k  p l u g  w i r e s , i f  i t  i s  c r a c k  p r  d e t e r i o r a t i o n ,  

r e p l a c e .

F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  c r a n k s  n o r m a l l y  b u t  d o e s  n o t  s t a r t ’

i f  t h e  e n g i n e  i s  w e t  d u e  t o  i t  h a s  b e e n  r a i n i n g  o r  t h e  c a r

h a s  j u s t  b e e n  w a s h e d ,

t h e n  t h e  h i g h  t e n s i o n  w i r e s  b e i n g  s h o r t e d  t h r o u g h  

c o n d e n s a t i o n  o r  d a m p .

R e c o m m e n d a t i o n ( s )  ะ

R e m o v e  t h e  d i s t r i b u t o r  c a p  a n d  d r y  i t  o u t .

W ip e  a l l  s p a r k  p l u g  c a b l e s  d r y  a n d  o f f  t h e  c o i l  p r i m a r y  

c a b l e .

W i p e  a l l  m o i s t u r e  f r o m  t h e  d i s t r i b u t o r  t e r m i n a l  h o u s i n g ,  

c a p , c o i l , s p a r k  p l u g s  a n d  s p a r k  p l u g  w i r e s .

F i l e  i g n i t
i g n i t i o n  s y s t e m  p r o b l e a
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i s  a  ’ e n g i n e  c r a n k s  n o r m a l l y  b u t  d o e s  n o t  s t a r t ’  

i f  e n g i n e  i s  m i s f i r e d ,

t h e n  D e f e c t i v e  o r  d i r t y  s p a r k  p l u g s  o r  i n c o r r e c t  i g n i t i o n  

t i m i n g  o r  s e c o n d a r y  c a b l e s  n o t  c o n n e c t e d  i n  f i r i n g  o r d e r .  

R e c o m m e n d a t i o n ( ร )  ะ

C h e c k  s p a r k  p l u g  g a p  a n d  a d j u s t  t o  r e c o m m e n d e d  

s p e c i f i c a t i o n s  \ n o r  c l e a n  s p a r k  p l u g s .

A d j u s t  i g n i t i o n  t i m i n g  o r  r e c o n n e c t  f i r i n g  o r d e r .

F i l e  L i n k  ะ FUEL

S y m p t o m  5 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  b a c k f i r e s  b u t  f a i l s  t o  s t a r t ’

i f  t h e  c a r  h a s  j u s t  b e e n  w a s h e d  o r  i t  h a s  b e e n  r a i n i n g ,

t h e n  t h e  h i g h  t e n s i o n  w i r e s  b e i n g  s h o r t e d .

R e c o m m e n d a t i o n ( ร )  ะ

W ip e  a l l  d u s t  a n d  m o i s t u r e  f r o m  t h e  e x t e r i o r  o f

t h e  d i s t r i b u t o r , c o i l , s p a r k  p l u g s , a n d  s p a r k  p l u g  w i r e s  a n d

a g a i n  a t t e m p t  t o  s t a r t  t h e  e n g i n e .

S y m p to m  6 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  b a c k f i r e s  b u t  f a i l s  t o  s t a r t ’  

i f  t h e  c a r  h a s  j u s t  b e e n  w a s h e d  o r  i t  h a s  b e e n  r a i n i n g  a n d  

c h e c k  i n t e r i o r  o f  d i s t r i b u t o r  c a p , i t  i s  w e t ,  

t h e n  h i g h - v o l t a g e  l e a k a g e  b e t w e e n  t e r m i n a l s .

R e c o m m e n d a t i o n ( ร )  ะ

D r y  t h e  i n t e r i o r  o f  d i s t r i b u t o r  c a p  a n d  r o t o r .

Symptom 4 F i l e  i g n i t
i g n i t i o n  s y s t e m  p r o b l e m
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Symptom 7

S y m p to m  8

S y m p t o m  9

i s  a  ’ e n g i n e  b a c k f i r e s  b u t  f a i l s  t o  s t a r t ’

i f  t h e  p r o b l e m  i s  e x i s t e d  a f t e r  t h e  s p a r k  p l u g  w i r e s  a r e

r e m o v e d  a n d  i n s t a l l e d ,

t h e n  t h e  s p a r k  p l u g  w i r e s  g o  t o  i n c o r r e c t  s p a r k  p l u g s .  

R e c o m m e n d a t i o n ( s )  ะ

R e c o n n e c t  t h e  s p a r k  p l u g  w i r e s  c o r r e c t l y .

F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  b a c k f i r e s  b u t  f a i l s  t o  s t a r t ’

i f  c h e c k  d i s t r i b u t o r  c a p  a n d  r o t o r , t h e y  a r e  c r a c k e d  o r

s h o r t e d ,

t h e n  t h e  h i g h - v o l t a g e  s u r g e  j u m p s  f r o m  i t  n o r m a l  p a t h  t o  

n e a r b y  t e r m i n a l  o r  s p a r k  p l u g  w i r e  c a u s i n g  t h e  w r o n g  s p a r k  

p l u g  t o  f i r e .

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  d e f l e c t i v e  p a r t s .

F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  s t a r t s  b u t  f a i l s  t o  k e e p  r u n n i n g ’

i f  u n s a t i s f a c t o r y  s p a r k  i s  b e i n g  d e l i v e r e d  t o  t h e  s p a r k

p l u g s ,

t h e n  d e f e c t i v e  i n  i g n i t i o n  s y s t e m .

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  t o  f i n d  d e f e c t i v e  p a r t s  a n d  r e p a i r  o r  r e p l a c e .

F i l e  L i n k  ะ FU EL

F i l e  i g n i t
i g n i t i o n  s y s t e m  p r o b l e m
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i g n i t i o n  s y s t e m  p r o b l e m  

i s  a  ’ e n g i n e  h a s  r o u g h  i d l e ’

i f  t h e  e n g i n e  o p e r a t i n g  n o r m a l l y  u n d e r  a l l  o t h e r  

c o n d i t i o n s

a n d  i d l e  s p e e d  a n d  m i x t u r e  a r e  p r o p e r  a d j u s t m e n t s ,  

t h e n  f o u l e d  o r  i m p r o p e r l y  g a p p e d  s p a r k  p l u g s .  

R e c o m m e n d a t i o n ( ร )  ะ

C l e a n  a n d  a d j u s t  s p a r k  p l u g  g a p s  o r  r e p l a c e  s p a r k  p l u g s .

S y m p t o m  11 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m  

i s  a  ’ e n g i n e  h a s  r o u g h  i d l e ’

i f  r o u g h  i d l e  c o m b i n e d  w i t h  o t h e r  e n g i n e  o p e r a t i n g  

t r o u b l e s , s u c h  a s  l a c k  o f  p o w e r , m i s s i n g , o v e r h e a t i n g  a n d  

s o  o n

a n d  n o  l e a k  i n  i n t a k e  s y s t e m ,

t h e n  c o n t a c t - b r e a k e r  p o i n t s  i n c o r r e c t l y  s e t  o r  w o r n .  

L o o s e  c o n n e c t i o n s  i n  t h e  i g n i t i o n  p r i m a r y  c i r c u i t .  

R e c o m m e n d a t i o n ( s )  ะ

C l e a n  a n d  a d j u s t  ( o r  r e p l a c e )  b r e a k e r  p o i n t s .

T i g h t e n  a l l  c o n n e c t i o n s  i n  t h e  i g n i t i o n  p r i m a r y  c i r c u i t ,  

i n c l u d i n g  t h e  c o n d e n s e r  g r o u n d  c o n n e c t i o n .

Symptom 10  F i l e  i g n i t
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S y m p to m  12 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m  

i s  a  ’ e n g i n e  h a s  r o u g h  i d l e ’

i f  r o u g h  i d l e  c o m b i n e d  w i t h  o t h e r  e n g i n e  o p e r a t i n g  

t r o u b l e s , s u c h  a s  l a c k  o f  p o w e r , m i s s i n g , o v e r h e a t i n g  a n d  

s o  o n

a n d  a l t e r i n g  c o n t a c t - b r e a k e r  p o i n t s  a n d  t i g h t e n  a l l  

c o n n e c t i o n s  d o e s  n o t  s e e m  h e l p ,  

t h e n  I n c o r r e c t  i g n i t i o n  t i m i n g .

R e c o m m e n d a t i o n ( s )  ะ

A d j u s t  i g n i t i o n  t i m i n g  t o  s p e c i f i c a t i o n .

F i l e  L i n k  ะ E M IS

S y m p to m  13 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  s t e a d i l y  a t  a l l  s p e e d s ’  

F i l e  L i n k  ะ I G N I T 1 " )

S y m p t o m  14 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  i n t e r m i t t e n t l y  a t  a l l  s p e e d s ’  

F i l e  L i n k  ะ I G N I T 2

S y m p t o m  15 F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  h i g h  s p e e d  o n l y ’  

F i l e  L i n k  ะ IG N I T 3
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i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  i d l e  o n l y ’

F i l e  L i n k  ะ I G N I T 1

S y m p t o m  17  F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  h e s i t a t e s  o r  h a s  p o o r  a c c e l e r a t i o n ’  

i f  t h e  e n g i n e  b a c k f i r e s  w h i l e  i t s  a c c e l e r a t e d ,  

t h e n  t h e  i g n i t i o n  t i m i n g  i s  s e t  t o o  l a t e , i . e . , " r e t a r d " . 

I n c o r r e c t  d i s t r i b u t o r  a u t o m a t i c  a d v a n c e .

R e c o m m e n d a t i o n ( s )  ะ

R e a d j u s t  i g n i t i o n  t i m i n g  t o  m a n u f a c t u r e r ’ s  s p e c i f i c a t i o n s .  

R e p l a c e  w o r n  o r  d a m a g e d  p a r t s . A d j u s t  e n g i n e  t i m i n g  t o  

s p e c i f i c a t i o n s .  R e m o ve  r e s t r i c t i o n  o r  c a r r y  o u t  r e p a i r , o r  

t i g h t e n  c o n n e c t i o n s  i n  v a c u u m  l i n e .

F i l e  L i n k  ะ I G N I T 3

S y m p to m  18  F i l e  i g n i t

i g n i t i o n  s y s t e m  p r o b l e m  

i s  a  ’ e n g i n e  o v e r h e a t s ’

I f  t h e  c o o l i n g  s y s t e m  i s  p r o p e r l y  o p e r a t e d  

a n d  t h e  e n g i n e  h a s  p o o r  a c c e l e r a t i o n ,  

t h e n  R e t a r d  i g n i t i o n  t i m i n g .

R e c o m m e n d a t i o n ( s )  ะ

A d j u s t  i g n i t i o n  t i m i m g  t o  m e e t  t h e  m a n u f a c t u r e r ’ s  

s p e c i f  i c a t i o n s .

Symptom 16  F i l e  i g n i t
i g n i t i o n  s y s t e m  p r o b l e m
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Symptom 1

S y m p to m  2

I f  c h e c k  t h e  r p m  d r o p  a s  e a c h  s p a r k  p l u g  w i r e  i s  

d i s c o n n e c t e d ,  n o  r p m  d r o p  w h e n  a  p a r t i c u l a r  s p a r k  p l u g  

w i r e  i s  d i s c o n n e c t e d ,

t h e n  T h e  p a r t i c u l a r  s p a r k  p l u g  i s  d e f e c t i v e .

R e c o m m e n d a t i o n ( ร )  ะ

R e p l a c e  t h e  d e f e c t i v e  s p a r k  p l u g .

F i l e  i g n i t l

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  s t e a d i l y  a t  a l l  s p e e d s ’

I f  c h e c k  t h e  r e s i s t a n c e  o f  e a c h  s p a r k  p l u g  w i r e , i t  i s  

a b n o r m a l  r e s i s t a n c e ,

t h e n  S p e c k  p l u g  w i r e s  a r e  b r o k e n , c r a c k e d  o r  o t h e r w i s e  

d e f e c t i v e .

R e c o m m e n d a t i o n ( s )  ะ

R e p l a c e  t h o s e  w i r e s  w h i c h  d o  n o t  m e e t  t h e  m a n u f a c t u r e r ’  

s p e c i f i c a t i o n s .

F i l e  i g n i t l
i g n i t i o n  s y s t e m  p r o b l e m
i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  s t e a d i l y  a t  a l l  s p e e d s ’
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I f  i n s p e c t  d i s t r i b u t o r  c a p , i t  i s  c r a c k s , b u r n e d  o r  e r o d e d  

t e r m i n a l s ,  c o r r o s i o n  i n  t h e  s o c k e t s  o r  e v i d e n c e  o f  c a r b o n  

t r a c k i n g ,

t h e n  T h e  d i s t r i b u t o r  c a p  i s  c h i p p e d , c r a c k e d  o r  o t h e r w i s e  

d e f e c t i v e .

R e c o m m e n d a t i o n ( s )  ะ

R e p l a c e  o r  r e p a i r  d i s t r b u t o r  c a p  a s  n e c e s s a r y .

S y m p to m  4 F i l e  i g n i t l

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  i d l e  o n l y ’

I f  c h e c k  c o n t a c t  p o i n t s  g a p , i t  i s  s m a l l e r  t h a n  

s p e c i f i c a t i o n ,

t h e n  T h e  i g n i t i o n  c o n t a c t  p o i n t s  a r e  i n c o r r e c t l y  s e t .  

R e c o m m e n d a t i o n ( ร )  ะ

R e a d j u s t  t h e  g a p  a n d  c h e c k  i t  w i t h  a  d w e l l  m e t e r , a s  

s p e c i f i c a t i o n .

S y m p t o m  5 F i l e  i g n i t l

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  i d l e  o n l y ’

I f  c h e c k  c o n d i t i o n  o f  d i s t r i b u t o r ’ s s h a f t , d i s t r i b u t o r  

cam  a n d  r u b b i n g  b l o c k , t h e y  a r e  l o o s e  o r  w o r n ,  

t h e n  I n c o r r e c t  i g n i t i o n  t i m i n g  d u e  t o  w o r n  d i s t r i b u t o r ’ s  

s h a f t  b u s h i n g  o r  t h e  d i s t r i b u t o r  cam  a n d  r u b b i n g  b l o c k .  

R e c o m m e n d a t i o n s  ) ะ

R e p l a c e  t h e  b u s h i n g  o r  t h e  cam  a n d  b r e a k e r  p o i n t s  u n i t .

Symptom 3 F i l e  i g n i t l
i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  s t e a d i l y  a t  a l l  s p e e d s ’
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S y a p t o a  6 F i l e  i g n i t l

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  i d l e  o n l y ’

I f  t h e  c o n t a c t  p o i n t s , d i s t r i b u t o r ’ s  s h a f t , d i s t r i b u t o r  

cam  a n d  r u b b i n g  b l o c k  a r e  p r o p e r  c o n d i t i o n ,  

t h e n  I g n i t i o n  s y s t e m  h a s  a  f a u l t y  c o i l  o r  c o n d e n s e r .  

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  t h e  c o i l  a n d  c o n d e n s e r  w i t h  a n  e l e c t r i c a l  t e s t e r  a n d  

r e p l a c e  t h e  n e c e s s a r y  d e f e c t i v e  p a r t s .

F i l e  L i n k  ะ FU EL
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ไฟร IONIT2
Symptom 1

S y m p to m  2

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  i n t e r m i t t e n t l y  a t  a l l  s p e e d s ’  

I f  i n s p e c t  t h e  b r e a k e r  c o n t a c t s  p o i n t s , t h e y  a r e  d i r t y  o r  

c o r r o d e d ,

t h e n  E x c e s s i v e  t h e  c o n t a c t  p o i n t s  r e s i s t a n c e .  

R e c o m m e n d a t i o n ( s )  ะ

C l e a n  o r  r e p l a c e  t h e  c o n t a c t  p o i n t s  a s  n e c e s s a r y .

F i l e  i g n i t 2

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  i n t e r m i t t e n t l y  a t  a l l  s p e e d s ’  

I f  t h e  b r e a k e r  c o n t a c t  p o i n t s  a r e  c o r r o d e d  r a p i d l y ,  

t h e n  T h e  d i s t r i b u t o r ’ s  c o n d e n s e r  h a s  e x c e s s i v e  c o n d e n s e r  

r e s i s t a n c e ,  o u t p u t  c a p a c i t y , o r  l e a k a g e .

R e c o m m e n d a t i o n ( ร )  ะ

C h e c k  i t  w i t h  a  c o n d e n s e r  t e s t e r . M a k e  s u r e  t h a t  a l l  t h e  

c o n n e c t i o n s  a r e  t i g h t . R e p l a c e  t h e  c o n d e n s e r  i f  i t  i s  

d e f  e c t i v e .

F i l e  i g n i t . 2

i g n i t i o n  s y s t e m  p r o b l e m
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Symptom 3

S y m p to m  4

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  i n t e r m i t t e n t l y  a t  a l l  s p e e d s ’  

I f  c h e c k  v o l t a g e  d r o p  a c r o s s  t h e  p r i m a r y  r e s i s t a n c e  w i r e  

o r  b a l l a s t  r e s i s t o r  w i t h  v o l t m e t e r , i t  i s  a b n o r m a l  v o l t a g e  

d r o p ,

t h e n  T h e  i g n i t i o n  c o i l ’ s  p r i m a r y  w i n d i n g  s h o w s  e v i d e n c e  o f  

w o r n  i n s u l a t i o n  o r  b r o k e n  s t r a n d s , a n d  t h e  c o i l ’ s  t e r m i n a l s  

a r e  l o o s e  o r  c o r r o d e d .

R e c o m m e n d a t i o n ( s )  ะ

R e p l a c e  d e f e c t i v e  u n i t s  i f  n o t  w i t h i n  m a n u f a c t u r e r ’ s  

s p e c i f i c a t i o n s .

F i l e  i g n i t 2

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  i n t e r m i t t e n t l y  a t  a l l  s p e e d s ’  

I f  p r o p e r  i g n i t i o n  p r i m a r y  c i r c u i t ,  

t h e n  I g n i t i o n  c o i l  i s  d e f e c t i v e .

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  t h e  c o i l  w i t h  a  c o i l  t e s t e r  a n d  r e p l a c e  i t  i f  i t  i s  

d e f e c t i v e .

F i l e  i g n i t 2
i g n i t i o n  s y s t e m  p r o b l e m
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ไฟ a IGNIT3
Symptom 1

S y m p to m  2

S y m p t o m  3

I f  c h e c k  c o n d i t i o n  o f  s p a r k  p l u g s , t h e y  a r e  a b n o r m a l ,  

t h e n  S p a r k  p l u g s  a r e  f o u l e d  o r  i n c o r r e c t l y  g a p p e d .  

R e c o m m e n d a t i o n ^  ) ะ

C l e a n  a n d  r e g a p  t h e  s p a r k  p l u g s  a s  n e c e s s a r y .

F i l e  L i n k  ะ FU E L

F i l e  i g n i t 3

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  h e s i t a t e s  o r  h a s  p o o r  a c c e l e r a t i o n ’

I f  t h e  e n g i n e  m i s f i r e s  w h i l e  i t s  a c c e l e r a t e d ,  

t h e n  S p a r k  p l u g s  a r e  f o u l e d  o r  i n c o r r e c t l y  g a p p e d .  

R e c o m m e n d a t i o n ( s )  ะ

C l e a n  a n d  r e g a p  t h e  s p a r k  p l u g s  t o  m e n u f a c t u r e r ’ s  

s p e c i f i c a t i o n .

F i l e  i g n i t 3

i g n i t i o n  s y s t e m  p r o b l e m

i s  a  ’ e n g i n e  h e s i t a t e s  o r  h a s  p o o r  a c c e l e r a t i o n ’

I f  a l t e r i n g  t h e  s p a r k  p l u g s  d o  n o t  s e e m  t o  h e l p ,

t h e n  T h e  d i s t r i b u t o r ’ s  c o n t a c t  p o i n t s  a r e  d i r t y  o r  p i t t e d .

R e c o m m e n d a t i o u ( s )  ะ

C l e a n  t h e  c o n t a c t  p o i n t s  a s  n e c e s s a r y  a n d  r e g a p  t o  

m a n u f a c t u r e r ’ s  s p e c i f i c a t i o n s .

F i l e  L i n k  ะ E M IS

F i l e  i g n i t 3

i g n i t i o n  s y s t e m  p r o b l e m
i s  a  ’ e n g i n e  r u n s  b u t  m i s s e s  a t  h i g h  s p e e d  o n l y ’
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ไฟล L IG H T  

S y m p to m  1

S y m p to m  2

i s  a  ’ h e a d  l a m p s  d o  n o t  l i g h t  f o r  b o t h  h i g h  a n d  l o w  b e a m s ’

I f  a f t e r  c h e c k  a n d  c o r r e c t e d  f u s i b l e  l i n k , t h i s  p r o b l e m  c a n  

b e  e l i m i n a t e d ,

t h e n  H e a d  l a m p s  a r e  o p e n  c i r c u i t  d u e  d e f e c t i v e  f u s i b l e  l i n k .  

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  f u s i b l e  l i n k .

F i l e  L i n k  ะ L IG 1 IT 2

F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ h i g h  b e a m  c a n n o t  b e  s w i t c h e d  t o  l o w  b e a m  o r  v i c e  

v e r s a ’

I f  c o n d u c t  c o n t i n u i t y  t e s t  a c r o s s  t h e  c o m b i n a t i o n  s w i t c h ,

t h e  h e a d  l a m p s  w i l l  l i g h t ,

t h e n  D e f e c t i v e  c o m b i n a t i o n  s w i t c h .

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  c o m b i n a t i o n  s w i t c h .

F i l e  l i g h t
b o d y  e l e c t i c a l  s y s t e m  p r o b l e m



Symptom 3

S y m p to m  4

S y m p to m  5

212

i s  a  ’ h i g h  b ea m  c a n n o t  b e  s w i t c h e d  t o  l o w  b e a m  o r  v i c e  

v e r s a ’

I f  c o n d u c t  c o n t i n u i t y  t e s t  a c r o s s  t h e  l i g h t  r e l a y , t h e  h e a d

l a m p s  w i l l  l i g h t ,

t h e n  D e f e c t i v e  l i g h t  r e l a y .

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  l i g h t  r e l a y  f o r  p r o p e r  o p e r a t i o n  a n d  r e p l a c e  i f  

n e c e s s a r y .

F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m  

i s  a  ’ h e a d  l a m p s  d i m ’

I f  t h e  h e a d  l a m p s  w i l l  b r i g h t  w h i l e  i n c r e a s e d  e n g i n e  s p e e d ,  

t h e n  P a r t l y  d i s c h a r g e d  o r  d e f e c t i v e  b a t t e r y .

R e c o m m e n d a t i o n ( ร )  ะ

M e a s u r e  s p e c i f i c  g r a v i t y  o f  e l e c t r o l y t e  a n d  r e c h a r g e  o r  

r e p l a c e  b a t t e r y  i f  n e c e s s a r y .

F i l e  L i n k  ะ L IG I I T 2

F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ h e a d  l a m p  l i g h t s  o n  o n l y  o n e  s i d e ’

I f  a f t e r  c h e c k  a n d  c o r r e c t e d  t h e  h e a d  l a m p  c o n n e c t i o n , t h e  

h e a d  l a m p  l i g h t ,

t h e n  L o o s e  h e a d  l a m p  c o n n e c t i o n .

R e c o m m e n d a t i o n ( s )  ะ

R e p a i r  a n d / o r  t i g h t e n  h e a d  l u m p  c o n n e c t i o n .

F i l e  l i g h t
b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m



Symptom 6 F i l e  l i g h t

i s  a  ’ t u r n  s i g n a l  l a m p s  d o  n o t  o p e r a t e ’

I f  a f t e r  c h e c k  a n d  c o r r e c t e d  f u s e , t u r n  s i g n a l  l a m p s  w i l l  

n o r m a l  o p e r a t e ,  

t h e n  B u r n t  f u s e .

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  f u s e .

F i l e  L i n k  ะ L IG H T 2

S y m p t o m  7 F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ f l a s h i n g  c y c l e  i s  t o o  s l o w  o r  t o o  f a s t  ( P i l o t  l a m p  

d o e s  n o t  g o  o u t ) ’

I f  t h e  p r o b l e m  e x i s t s  a f t e r  r e p l a c e  n e w  b u l b s ,

t h e n  B u l b s  o f  w a t t a g e  o t h e r  t h a n  t h a t  s p e c i f i e d  i s  b e i n g

u s e d .

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  w i t h  o n e  s p e c i f i e d .

F i l e  L i n k  ะ L IG H T 2

S y m p t o m  8 F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m  

i s  a  ’ f l a s h i n g  c y c l e  i s  i r r e g u l a r ’

I f  f l a s h i n g  c y c l e  i s  n o r m a l  a f t e r  r e p l a c e  n e w  b u l b s ,  

t h e n  B u r n t  b u l b s .

R e c o m m e n d a t i o n ( s )  ะ

C h e c k  a n d  r e p l a c e  d e f e c t i v e  b u l b  w i t h  o n e  s p e c i f i e d .

F i l e  Link ะ LIGHT2

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m



Symptom โ) F i l e  l i g h t
b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m  

i s  a  ’ t h e  s t o p l i g h t s  r e m a i n  o n ’

I f  a f t e r  c h e c k  a n d  c o r r e c t e d  s t o p l i g h t  s w i t c h , t h e  

s t o p l i g h t s  w i l l  n o r m a l  o p e r a t e ,

t h e n  T h e  s t o p l i g h t  s w i t c h  i s  i m p r o p e r l y  a d j u s t e d  o r  

d e f e c t i v e .

R e c o m m e n d a t i o n ( s )  ะ

A d j u s t  o r  r e p l a c e  t h e  s t o p l i g h t  s w i t c h  a s  r e q u i r e d .  

F i l e  L i n k  ะ L I G H T 2

S y m p to m  10  F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m  

i s  a  ’ t h e  s t o p l i g h t s  d o  n o t  g o  o n ’

I f  a f t e r  c h e c k  a n d  c o r r e c t e d  f u s e , t h e  s t o p l i g h t s  w i l l

n o r m a l  o p e r a t e ,

t h e n  A f u s e  m ay  b e  b l o w n  o u t .

R e c o m m e n d a t i o n ( s )  ะ

R e p l a c e  t h e  f u s e  u s i n g  o n e  o f  c o r r e c t  a m p e r e  r a t i n g .  

F i l e  L i n k  ะ L IG H T 2

S y m p t o m  11  F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m  

i s  a  ’ h o r n  d o e s  n o t  o p e r a t e ’

I f  h e a d  l a m p s  d i m ,  

t h e n  D i s c h a r g e d  b a t t e r y .

R e c o m m e n d a t i o n ( ธ )  ะ 

R e c h a r g e  o r  r e p l a c e  b a t t e r y .

F i l e  L i n k  ะ L IG H T 2
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S y m p to m  12 F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m  

i s  a  ’ h o r n  s o u n d s  c o n t i n u o u s l y ’

I f  w h e n  t h e  l e a d  w i r e  i s  d i s c o n n e c t e d  f r o m  h o r n  r e l a y  ’ ร ’  

t e r m i n a l  , h o r n  s t o p s  t o  s o u n d ,

t h e n  S h o r t - c i r c u i t e d  h o r n  b u t t o n  a n d / o r  h o r n  b u t t o n  l e a d  

w i r e .

R e c o m m e n d a t i o n ( s )  ะ

R e p a i r  h o r n  b u t t o n  o r  i t s  i t s  w i r i n g .

S y m p to m  13 F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m  

i s  a  ’ h o r n  s o u n d s  c o n t i n u o u s l y ’

I f  w h e n  t h e  l e a d  w i r e  i s  d i s c o n n e c t e d  f r o m  h o r n  r e l a y  ’ H ’  

t e r m i n a l  , h o r n  s t o p s  t o  s o u n d ,  

t h e n  D e f e c t i v e  h o r n  r e l a y .

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  h o r n  r e l a y .

S y m p t o m  14 F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ h o r n  r e d u c e d  v o l u m e  a n d / o r  t o n e  q u a l i t y ’

I f  a f t e r  c h e c k  a n d  c o r r e c t e d  c o n n e c t o r  c o n t a c t

( f u s e , r e l a y , h o r n  a n d / o r  h o r n  b u t t o n ) , h o r n  s o u n d  i s  n o r m a l ,

t h e n  L o o s e  o r  p o o r  c o n n e c t o r  c o n t a c t .

R e c o m m e n d a t i o n ( s )  ะ

R e p a i r  c o n n e c t o r  c o n t a c t .
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i s  a  ’ h o r n  r e d u c e d  v o l u m e  a n d / o r  t o n e  q u a l i t y ’

I f  h o r n  s o u n d s  a b n o r m a l  w h e n  ’ B ’  a n d  ’ H ’  h o r n  r e l a y  

t e r m i n a l s  a r e  c o n n e c t e d  w i t h  a  t e s t  l e a d ,  

t h e n  D e f e c t i v e  h o r n .

R e c o m m e n d a t i o n ( s )  ะ 

R e p a i r  o r  r e p l a c e  h o r n .

S y m p to m  16  F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ w i n d s h i e l d  w i p e r s  d o  n o t  o p e r a t e ’

I f  w i n d s h i e l d  w i p e r s  w i l l  o p e r a t e  w h e n  c o n n e c t e d  t e s t  l e a d

a c r o s s  t h e  w i p e r  f u s e ,

t h e n  T h e  w i p e r  f u s e  i s  b l o w n .

R e c o m m e n d a t i o n ( s )  ะ

R e p l a c e  t h e  f u s e  w i t h  o n e  o f  c o r r e c t  a m p e r e  r a t i n g .

F i l e  L i n k  ะ L IQ I I T 2

S y m p to m  17  F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ w i n d s h i e l d  w i p e r  o p e r a t i n g  s p e e d  i s  t o o  s l o w ’

I f  t h e  h e a d  l a m p s  d i m ,  

t h e n  L o w  s o u r c e  v o l t a g e .

Recom m endations )  ะ
R e c h a r g e d  o r  r e p l a c e  b a t t e r y  i f  n e c e s s a r y .

Symptom 15 F i l e  l i g h t
b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m
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i s  a  ’ w i n d s h i e l d  w i p e r  o p e r a t i n g  s p e e d  i s  t o o  s l o w ’

I f  t h e  w i p e r  o p e r a t i n g  s p e e d  i 3  n o r m a l  w h e n  c o n d u c t  

c o n t i n u i t y  t e s t  t h e  w i p e  s w i t c h ,  

t h e n  I m p r o p e r  w i p e r  s w i t c h  c o n t a c t .

R e c o m m e n d a t i o n ( s )  ะ

R e p a i r  o r  r e p l a c e  t h e  w i p e r  s w i t c h .

F i l e  L i n k  ะ L IO H T 2

S y m p t o m  19  F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ w i n d s h i e l d  w a s h e r  d o e s  n o t  o p e r a t e ’

I f  w i n d s h i e l d  w a s h e r  w i l l  o p e r a t e  w h e n  c o n n e c t e d  p u m p  

m o t o r  t e r m i n a l  t o  b a t t e r y  w i t h  t e s t  l e a d ,  

t h e n  T h e  w i n d s h i e l d  w a s h e r  s w i t c h  o r  t h e  w i r i n g  o r  

c o n n e c t o r s  a r e  f u l t y .

R e c o m m e n d a t i o n ( s )  ะ

R e p l a c e  t h e  w i n d s h i e l d  w a s h e r  s w i t c h .

C h e c k  a l l  t h e  c o n n e c t o r s  t o  m a k e  s u r e  t h a t  t h e y  a r e  

c l e a n  a n d  t i g h t .

C h e c k  t h e  w i r i n g  f o r  o p e n  o r  s h o r t  c i r c u i t i n g .

Symptom 18 F i l e  l i g h t
b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m
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S y m p to m  2 0  F i l e  l i g h t

b o d y  e l e c t r i c a l  s y s t e m  p r o b l e m

i s  a  ’ w i n d s h i e l d  w a s h e r  d o e s  n o t  o p e r a t e ’

I f  t h e  w i n d s h i e l d  w a s h e r  p um p  d o e s  n o t  o p e r a t e ,  

t h e n  T h e  w i n d s h i e l d  w a s h e r  pum p  i s  d e f e c t i v e .  

R e c o m m e n d a t i o n ( s )  ะ 

R e p l a c e  t h e  w i n d s h i e l d  w a s h e r  p u m p .

F i l e  L i n k  ะ L IG H T 1
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lula LIGHT1 
Symptom 1

Symptom 2

F i le  l ig h t l

i s  a ’ w in dsh ield  washer does not o p era te ’
I f  w in d sh ield  washer w il l  operate a f te r  check and 
co rrected  the f lu id  le v e l  in th e  r e se r v o ir ,  
then The f lu id  le v e l  in the r e ser v o ir  i s  low. 
Recommendation(s) ะ
Add f lu id  in to  r e ser v o ir  as required  to  bring up th e l e v e l .  

F ile  l i g h t l
body e le c t r i c a l  system problem
is  a ’ w in dsh ield  washer does not o p era te ’
I f  w in d sh ield  washer w il l  operate when check and co rrected  
th e hose lead in g  to  the n o zz le s  and th e n o z z le s ,  
then The hose lead in g  to  the n o zz le s  are d iscon n ected  or 
damaged.
The n o zz le s  are c logged .
Recommendation(s) ะ
Reconnect or rep lace  thr hoses as requ ired .
Clean out th e n o zz le s  or rep lace  them.

body e le c t r ic a l  system problem



220

l*la LIGHT2

i s  a ’ head lamps do not l ig h t  fo r  both high and low beams’ 
I f  a f te r  check and corrected  head lamps c o n n e c t io n ,th is  
problem can be e lim in a ted , 
then Loose connection  or open c ir c u i t .
Recommendation(s) ะ
Check w iring and/or rep a ir  con n ection .

Symptom 2 F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ head lamps do not l ig h t  fo r  both high and low beams’ 
I f  conduct c o n tin u ity  t e s t  across the com bination sw itch , 
the head lamps w il l  l ig h t ,  
then D efec tiv e  com bination sw itch .
Recommendation(s) ะ 
Replace com bination sw itch .

Symptom 3 F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ head lamps do not l ig h t  fo r  both high and low beams’ 
If a f te r  added ground,the head lamps w il l  l ig h t ,  
then D efec tiv e  l ig h t  r e la y .
R ecom m endations) ะ
Check l ig h t  re la y  fo r  proper operation  and rep la ce  i f

Symptom 1 F i le  light2

body e le c t r ic a l  system problem

n ecessa ry .
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Symptom 4

Symptom 5

Symptom 6

i s  a ’head lamps do not l ig h t  fo r  both high and low beams’ 
I f  a f te r  added ground,the head lamps w il l  l ig h t ,  
then No ground.
Recommendation(s) ะ
Clean and t ig h te n  ground term in a l.

F i le  i ig h t2
body e le c t r i c a l  system problem 
i s  a ’ head lamps dim’
I f  a f te r  check and corrected  ground and co n n ec tio n ,th e
head lamps w il l  b r ig h t,
then Poor ground or lo o se  con n ection .
Recommendation(ร) ะ 
Clean and/or t ig h te n .

F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ head lamps dim’
I f  the v o lta g e  at head lamp term in a ls i s  l e s s  than 12.13 
V olts w hile  in creased  engine speed, 
then D efec tiv e  charging system .
Recommendation(s) ะ
Check and co rrect charging system fo r  proper o p eratio n .

F i le  light2

body e le c t r ic a l  system problem
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Symptom 7

Symptom 8

Symptom 9

i s  a ’ turn s ig n a l lamps do not o p era te ’
I f  a f te r  check and corrected  w iring c o n n ec tio n ,th e  turn
s ig n a ls  normal op erate,
then Loose con nection  or open c ir c u i t .
Recommendation(ร) ะ
Check w iring and/or rep a ir  con n ection .

F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ turn s ig n a l lamps do not o p era te ’
I f  a f te r  check and corrected  f la sh e r  u n it ,th e  turn s ig n a ls
w il l  normal op erate,
then D efec tiv e  f la sh e r  u n it .
Recommendation(s) ะ 
Replace f la s h e r  u n it .

F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ turn s ig n a l lamps do not o p era te ’
I f  a f te r  conduct c o n tin u ity  t e s t  turn s ig n a l lamps across  
turn s ig n a l sw itc h ,th e  turn s ig n a l lamps w il l  normal 
op erate ,
then D efec tiv e  turn s ig n a l sw itch .
Recommendation(s) ะ
Repair or rep lace  turn s ig n a l sw itch .

F i le  light2

body e le c t r ic a l  system problem
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i s  a ’ f la sh in g  c y c le  i s  too  slow or too f a s t  ( P i lo t  lamp 
does not go o u t ) ’
I f  f la sh in g  c y c le  i s  normal a f te r  rep la ce  new b u lb s, 
then Burnt b u lb s.
Recommendation(ร) ะ
Check and rep lace  d e fe c t iv e  bulb w ith one s p e c i f ie d .

Symptom 11 F i le  l i g h t 2
body e le c t r i c a l  system problem
i s  a ’ f la sh in g  c y c le  i s  too  slow  or too  f a s t  ( P i lo t  lamp 
does not go o u t ) ’
I f  a f te r  check and corrected  th e w iring co n n ection , 
f la sh in g  c y c le  i s  normal, 
then Loose con n ection .
Recommendation(s) ะ
Check w iring and/or rep a ir  con n ection .

Symptom 12 F i le  lig h t2
body e le c t r i c a l  system problem
is  a ’ f la sh in g  c y c le  i s  too  slow or too  fa s t  ( P i lo t  lamp 
does not go o u t ) ’
If a f te r  check and corrected  f la sh e r  u n it ,th e  fla sh in g  
c y c le  w il l  normal operate, 
then D efec tiv e  f la sh e r  u n it .
Recommendation(s) :
Replace f la s h e r  u n it .

Symptom 10 F i le  light2

body e le c t r ic a l  system problem
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body e le c t r i c a l  system problem 
i s  a ’ f la sh in g  c y c le  i s  ir r e g u la r ’
I f  a f te r  check and co rrected  the w iring con n ection , 
f la sh in g  c y c le  i s  normal, 
then Loose con n ection .
Recoam endation(s) ะ
Check w iring and/or rep a ir  con n ection ,

Symptom 14 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ f la sh in g  c y c le  i s  ir r e g u la r ’
If the problem e x i s t s  a f te r  rep lace  new b u lb s,
then Bulbs of wattage other than th at s p e c i f ie d  i s  being
used.
Recommendation(s) ะ 
Replace w ith one s p e c i f ie d .

Symptom 15 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ th e s to p lig h ts  remain on’
I f a f te r  check and corrected  w iring fo r  grounds,the  
s to p lig h t  w il l  normal op erate, 
then The w iring i s  fa u lty .
Recommendation^ ) ะ
Check th e w iring in the a ffe c te d  c ir c u i t  fo r  grounds,and  
co rrect as n ecessa ry .

Symptom 13 F i le  light2
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Symptom 16 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ th e s to p lig h ts  do not go on’
If a f te r  check and rep lace  the b u lb s ,th e  s t o p lig h t s  go on, 
then The bulbs are burned ou t.
Recommendation(ร) ะ
Replace th e bulbs using co rrect type replacem ent b u lb s.

Symptom 17 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ th e s to p lig h ts  do not go on’
I f  a f te r  conduct c o n tin u ity  t e s t  across the s to p lig h t  
sw itc h ,th e  s to p lig h ts  go on,
then The s to p lig h t  sw itch  i s  improperly a d ju sted  or 
d e fe c t iv e .
Recommendation(s) ะ
Adjust or rep lace  th e sw itch  as requ ired .

Symptom 18 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ th e s to p lig h ts  do not go on’
I f a f te r  check and corrected  w iring co n n ec tio n ,th e  
s t o p lig h ts  go on,
then Loose connection  or open c ir c u i t .
Recommendation(ร) ะ
Check the connectors to  make sure th a t they are clean  and 
t i g h t .
Check w iring in a f fe c te d  c ir c u i t  for opens or grounds.
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Symptom 19 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ horn does not operate*
I f  a f te r  check und corrected  fu se ,h orn  sounds, 
then Burnt fu se .
Recommendation(s) ะ
Replace th e fu se  using one of co rrect ampere r a t in g .

Symptom 20 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ horn does not o p era te ’
I f  horn sounds when horn re la y  ’ร ’ term inal i s  grounded, 
then Faulty horn button co n ta c t.
Recommendation(s) ะ 
Repair horn b utton .

Symptom 21 F i le  l ig h t2
body e le c t r i c a l  system problem 
i s  a ’ horn does not o p era te ’
I f  horn sounds when ’ B’ and *H’ horn re la y  term in a ls are 
connected with a t e s t  lea d , 
then D efec tiv e  from horn r e la y .
Recommendation(s) :
Replace horn r e la y .
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Symptom 22 F i le  l ig h t2
body e le c t r i c a l  system  problem 
i s  a ’ horn does not o p era te ’
I f  horn sounds a f te r  check and corrected  horn and w iring  
con n ection ,
then D efec tiv e  horn or lo o se  horn term in al con n ection . 
Recommendation(s) ะ
C orrect horn term inal connection  or rep lace  horn.

Symptom 23 F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ w in dsh ield  w ipers do not o p era te ’
I f  a f te r  check and corrected  w iring and c o n n ec to rs ,th e  
w in dsh ield  wipers w il l  normal op erate, 
then Faulty w iring or con n ectors.
Recommendation(ร) ะ
Check a l l  th e connectors to  make sure th a t they are clean  
and t ig h t ;
Check th e w iring for  open or sh ort c ir c u it in g .

Symptom 24 F ile  l ig h t2
body e le c t r i c a l  system problem
is  a ’w in dsh ield  w ipers do not operate*
If  w in dsh ield  w ipers w il l  operate when check and co rrected
th e wiper sw itch ,
then The wiper sw itch  i s  fa u lty .
Recommendation(s) :
Replace the wiper sw itch .
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Symptom 25 F i le  l ig h t2
body e le c t r i c a l  system problem
is  a ’ w in dsh ield  w ipers do not o p era te ’
I f  th e w ipers w il l  not operate when connected the wiper 
motor term inal to  b a ttery  with lead  t e s t ,  
then The wiper motor i s  fa u lty .
Recommendation(s) ะ
Repair or rep la ce  the wiper motor.

Symptom 26 F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ w in dsh ield  wipers do not o p era te ’
I f  th e wiper motor w il l  turn when the wiper lin k  i s  
d isco n n ected ,
then Foreign m a ter ia ls  in terru p t the movement of l in k  
mechanism.
S eized  or rusted  arm s h a f t .
Recommendation(s) ะ
Remove th e fo re ig n  m a ter ia ls .
L ubricate or rep lace  arm s h a f t .

Symptom 27 F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ w in d sh ield  wiper operatin g  speed i s  to o  slo w ’ 
I f  humming occurs on motor in arm operatin g  c y c le ,  
then S eized  arm sh a ft and/or lin k  mechanism.
Recommendations ) ะ 
L ubricate or rep lace
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i s  a ’w in d sh ield  wiper operatin g  speed i s  to o  slo w ’
I f  w ith arm r a is e d ,e x c e s s iv e  current s t i l l  flow  to  wiper 
motor,
then S h o r t -c ir c u it  of motor armature.
S eized  wiper motor s h a f t .
Recommendation(s) ะ 
Replace wiper motor.
Rplace wiper motor or lu b r ic a te  bearing w ith engine o i l .

Symptom 29 F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’w in dsh ield  wiper operating  speed i s  to o  s lo w ’
If  w in d sh ield  wiper stop s by l ig h t ly  hold ing  w ith hand, 
then Worn wiper motor brush.
Recommendation(s) ะ 
Replace wiper motor.

Symptom 30 F i le  l ig h t2
body e le c t r i c a l  system problem
i s  a ’ w in dsh ield  wiper operating  speed i s  too  s lo w ’
If  wiper operatin g  speed i s  normal when r a is e  arm and 
w in dsh ield  wiper w ith out applying load, 
then W indshield wiper blade s t ic k s  on w in d sh ield  g la s s .  
Recommendation(s) ะ
Clean w in d sh ield  g la s s  and/or rep lace  wiper b lad e.

Symptom 20 F i le  light2

body e le c t r ic a l  system problem
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ไฝ» LUH 
Symptom 1

Symptom 2

i s  a ’ engine uses too  much o i l  (e x c e s s iv e  o i l  consum ption)’ 
I f  b lu e-gray  smoke from exhaust when a c c e le r a te  the engine  
a fte r  operatin g  id le  speed for sh ort tim e, 
then The o i l  i s  g e t t in g  in to  the combustion chamber p ast 
th e v a lv e  \ ท gu ides and the p isto n  r in g s and i t  burns. 
Recommendation(ร) ะ
The engine w il l  req u ire a teardown and overhual to  rep lace  
and rep a ir  th e v a lve  gu ides and p isto n  r in g s .

F i le  lub
lu b r ic a t in g  system problem
i s  a ’ engine uses too much o i l  (e x c e s s iv e  o i l  consum ption)’ 
I f  have o i l  sp o ts  under th e engine of a parked car , 
then The o i l  leak  from a lo o se  f i t t i n g  or f i l t e r , o r  from 
a gask et or se a l  th a t f a i l s .
Recommendation(s) ะ
Clean engine th oroughly . Run engine (h ot) and look fo r  lea k s . 
Replace or t ig h te n  gask ets as n ecessa ry .

F i le  lub

lubricating  system problem
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Symptoi 3

Symptom 4

Symptom 5

i s  a ’ engine uses too  much o i l  (e x c e s s iv e  o i l  consum ption)’ 
I f  have o i l  sp o ts  under th e engine of a parked car and 
check pcv v a l v e , i t  i s  stuck  c lo se d ,
then O il leak  through g a sk ets and s e a ls  due to  e x c e s s iv e  
crankcase p ressu re.
Recommendation(ร) ะ 
Replace PCV v a lv e .

F i le  lub
lu b r ic ta in g  system problem
i s  a ’ o il -p r e s s u r e  l ig h t  or gauge shows low p ressu re ’
I f  check th e le v e l  of th e o i l  in the o i l  pan to  use the  
d ip s t ic k ,th e  o i l  le v e l  under low l in e ,  
then Low o i l  l e v e l .
Reeommendation(s) ะ 
Add o i l  to  co rrect le v e l .

F i le  lub
lu b r ic a t in g  system problem
i s  a ’ o il -p r e s s u r e  l ig h t  or gauge shows low p ressu re ’
I f  check con d itio n  of o i l , i t  i s  contam inated or con ta in s  
g a so lin e ,
then O il e x c e s s iv e ly  th in  because of d ilu t io n ,p o o r  q u a li ty ,  
or improper grade.
Recommendation(s) ะ
Drain and r e f i l l  crankcase with recommended o i l .

F i le  lub

lu b rica tin g  system problem
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Symptom 6

Symptom 7

Symptom 8

is  a ’ o il -p r e s s u r e  l ig h t  or gauge shows low p ressu re ’
I f  s u b s t itu te  a good o il-p r e s s u r e  sending u n it or gauge, 
th e l ig h t  or gauge reads norm ally,
then D efec tiv e  o il -p r e s s u r e  sending u n it or in accu rate  
gauge.
Recommendation(s) ะ
In sp ect and rep lace  the o il-p r e s s u r e  sending u n it or gauge. 

F ile  lub
lu b r ic a t in g  system problem
i s  a ’ o il -p r e s s u r e  l ig h t  or gauge shows low p ressu re ’
I f  check o i l  pressu re w ith o il-p r e s s u r e  gauge w hile running 
e n g in e ,th e  o i l  pressure i s  lower than normal, 
then A weak or broken r e l i e f - v a lv e  sp r in g , and 
A worn o i l  pump, and
A broken or cracked or an o b stru ctio n  in th e o i l  l in e .  
Recommendation(ร) ะ
C heck,repair or rep lace  the d e fe c t iv e  p a r ts .

F i le  lub
lu b r ic a t in g  system problem
i s  a ’ o il -p r e s s u r e  l ig h t  or gauge shows low p ressu re ’
I f  n o ise  from the m ain,rod, or camshaft b ea r in gs , 
then E xcessive  m ain,rod, or camshaft bearing c lea ra n ce . 
Recommendation(s) ะ
Measure bearing c le a r a n c e s ,r e p a ir  as n ecessa ry .

F i le  lub

lu b rica tin g  system problem
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ไฟ» MECH 
Symptom 1

Symptom 2

i s  a ’ engine cranks normally but does not s t a r t ’
I f  check com pression a l l  c y lin d er s  w ith cop ressio n  t e s t  
gau ge,th e com pression i s  extrem ely low, 
then Compression i s  leaked through damage engine p arts  
such as p isto n  r in g s ,v a lv e s ,h e a d  g ask et.
Recommendation(ร) ะ
Determine cause of low compression by perfrom ing  
a com pression t e s t  with compression t e s t e r  and co rrect as 
n ecessa ry .

F i le  mech
m echanical p arts system problem
i s  a ’ engine s t a r t s  but f a i l s  to  keep running’
I f  ig n it io n  and fu e l  system s are proper operated , 
then Leaking v a lv es  and v a lv es  s t ic k in g  or w ith in co rrec t  
c lea ran ces and then broken or weak va lve  sp rin gs and then  
worn gu ides and leak in g  cy lin d er  gask et and leak  past 
p isto n  r in g s ,sc o r e d  cyinder b ores.
Recommendation(s) ะ
Repair or rep lace  th e d e fe c t iv e  p a r ts .

F i le  mech

mechanical parts system problem
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I f  rough id le  combined with other engine op eratin g  
tr o u b le s ,su c h  as lack  of p ow er,m issin g ,overh eatin g  and so  
on and check engine co m p ressio n ,it i s  lower than normal, 
then Poor va lve  to  v a lv e  se a t co n ta c t.
F a ilu re  o f c y lin d er  head g ask et.
Recommendation(ร) ะ
Regrinding or rep lace  v a lv e  and va lve  s e a t .
Replace cy lin d er  head g ask et.

Symptom 4 F i le  mech
m echanical p arts system problem 
i s  a ’ engine has rough i d l e ’
I f  rough id le  combined with other engine operatin g  tr o u b le s ,  
such as lack  of p ow er,m issin g ,overh eatin g  and so on and 
check v a lv e  c le a r a n c e ,i t  i s  too  t ig h t ,  
then Leak through v a lv e s .
Recommendation(s) ะ
Adjust v a lv e  c learan ce  to  s p e c i f ic a t io n .

Symptom 3 F i le  mech

mechanical parts system problem

is  a ’ engine has rough id le ’



235

ไฟร START

Symptom 1

Symptom 2

Symptom 3

Symptom 4

If th e s ta r t in g  motor does not sp in .
F i le  Link ะ START1

F ile  s ta r t
s ta r t in g  system problem 
i s  a ’ engine does not crank’
I f  th e s ta r t in g  motor sp in s and d r iv e  p in ion  engages with  
flyw h eel ring gear,
then The s ta r t in g  motor overrunning c lu tc h  i s  s l ip p in g .  
Recommendation(s) :
Repair or rep lace  th e  overrunning c lu tc h .

F i le  s ta r t
s ta r t in g  system problem 
i s  a ’ engine does not crank’
If th e s ta r t in g  motor sp in s and the p in ion  gear i s  r o ta te s ,
making unusual rapsing n o ise ,
then Damage or worn th e p in ion  or ring gear.
Recommendation(s) ะ
Replace the gear.

F i le  s ta r t
s ta r t in g  system problem
i s  a ’ engine cranks slow ly  but does not s t a r t ’
F i le  Link ะ START2

F i le  s tart

s tart in g  system problem

is  a ’ engine does not crank’
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Symptom 5

Symptom 6

If  h ig h -p itch ed  whine during cranking (b efo re  engine  
f i r e s ) ,
then Too much c learan ce  between the o verru n n in g-clu tch  
p in ion  and ring gear.
Recommendation(ร) ะ
A djusting th e c lea ran ce  between p in ion  and ring  gear  
according to  th e  m anufacturer’ s s p e c i f ic a t io n s .

F i le  s ta r t
s ta r t in g  system  problem 
i s  a ’unusual n o is e s ’
I f  h ig h -p itch ed  whine during a f te r  engine f i r e s  as key i s  
r e le a sed ,
then Too l i t t l e  c learan ce  between the o verru n n in g-clu tch  
p in ion  and ring gear.
Recommendation(s) ะ
A djusting th e c learan ce  between p in ion  and ring  gear 
according to  the m anufacturer’ s s p e c i f ic a t io n s .

F i le  s tart

starting  system problem

is  a ’ unusual no ises ’
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Symptom 7

Symptom 8

If  loud, w hoop,buzzing,or s ir en  sound a f te r  engine f i r e s  but 
w hile s ta r te r  i s  engaged-sounds l ik e  a s ir e n  i f  engine i s  
rewed,
then D efec tiv e  overrunning c lu tc h .
Recommendation(s) ะ 
Replace overrunning c lu tc h .

F i le  s ta r t
s ta r t in g  system problem 
i s  a ’ unusual n o is e s ’
I f  Rum ble,growl,or knock as s ta r te r  i s  co a stin g  to  a stop
a fte r  engine s t a r t s ,
then Bent or unbalanced armature.
Recommendation(s) ะ 
Replace armature.

F i le  s ta rt

start ing  system problem

is  a ’ unusual no ises ’
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I f  th e s ta r t in g  motor does not sp in
and th e so le n o id  plunger to  rep eated ly  p u ll in and r e le a se  
(making a c la t t e r in g  n o is e ) ,
then I n s u f f ic ie n t  v o lta g e  i s  being a p p lied  to  the s ta r t in g  
motor or d e fe c t iv e  s ta r te r  so le n o id .
Recommendation^) :
Check b a ttery  term inal v o lta g e , w hile s t a r t i n g , i f  the  
v o lta g e  below 9.B V olt,rech arg e  or rep lace  th e  b a tte ry . 
Check for  s ta in s  or corroded b a ttery  te r m in a l,c a b le s  or 
lo o se  con n ection s as w e ll .
Check s ta r te r  so le n o id  for damaged h o ld -in  co il,im p ro p er  
h o ld -in  c o i l  grounding.

Symptom 2 F i le  s t a r t l
s ta r t in g  system problem 
i s  a ’ engine does not crank’
If th e s ta r t in g  motor does not sp in
and the so le n o id  plunger does not p u ll in (n o t loud c l i c k ) ,  
then S ta r tin g  c ir c u i t  i s  opened.
Recommendation(ร) ะ
Check ig n it io n  sw itc h ,th e  w iring between b a ttery  and 
so le n o id  sw itch  term inal and rep a ir  or rep la ce  any 
d e fe c t iv e  components.
Check th e s ta r te r  so len o id  and rep a ir  or r e p la c e , i f  i t s  
d e fe c t iv e .

ไฟ» START1

Symptom 1 F i le  s t a r t l

s tart ing  system problem

is  a ’ engine does not crank’



Symptom 3 F i le  s t a r t l

I f  the s ta r t in g  motor does not sp in
and the so le n o id  plunger p u lls  in (a loud c l ic k )  but
nothing e ls e  happens,
then Short or open c ir c u it  in the s ta r t in g  motor.
The p in ion  gear jammed in  flyw h eel ring gear.
S eized  engine or water in  c y lin d er .
Recommendation(s) ะ
Repair or rep lace  s ta r t in g  motor.
Free th e p in ion  gear.
Check engine to  fin d  tro u b le .

start ing  system problem

is  a ’ engine does not crank’
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ไฟส START2

Symptom 1

Symptom 2

Symptom 3

i s  a ’ engine cranks slow ly  but does not s t a r t ’
I f  check b a ttery  v o lta g e  b efore s t a r t in g ,th e  v o lta g e  i s
lower than normal,
then B attery low in charge.
Recommendation(ร) ะ
Charge b a ttery  and check charging system .

F ile  s ta r t2
s ta r t in g  system problem
i s  a ’ engine cranks slow ly  but does not s t a r t ’
I f  b a ttery  ca b les  or con n ection s are abnormal hot w hile  
s ta r t in g  en g in e,
then Corroded b a ttery  ca b les  or lo o se  con n ectio n s, or bad 
e n g in e -to -c h a s s is  earth  s tra p , or und ersize b a ttery  c a b le s . 
Recommendation(s) ะ
Clean b a ttery  con nection s or rep lace  b a ttery  ca b les  and 
earth  s tra p . T ighten b a ttery  and sta rter -m o to r  co n n ectio n s.

F i le  s ta r t2
s ta r t in g  system problem
i s  a ’ engine cranks slow ly  but does not s t a r t ’
I f  t h is  problem e x is t s  a f te r  change engine o i l ,  
then In co rrect v is c o s i t y  of engine o i l .
Recommendation(s) ะ
Drain crankcase and r e f i l l  w ith p r o p e r -v is c o s ity  engine o i l  
and change o i l  f i l t e r  i f  n ecessa ry .

F i le  start2

start ing  system problem
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Symptom 4

Symptom 5

i s  a ’ engine cranks slow ly  but does not s t a r t ’
I f  th e  engine can not be turned e a s i ly  w ith a so ck et and 
wrench at the engine crankshaft p u lle y ,
then Problem in m echanical p arts such as a broken or s e iz e d  
p isto n  ring or bearing.
Recommendation(s) ะ
D isassem bly engine to  fin d  causes of r o ta t io n a l r e s is ta n c e  
and rep a ir .

F i le  s ta r t2
s ta r t in g  system problem
is  a ’ engine cranks slow ly  but does not s t a r t ’
I f  check s ta r t in g  motor when i t  removed from e n g in e , i t
sp in s a t normal speed ,
then D efec tiv e  in s ta r t in g  motor.
Recommendation(s) ะ
Check so le n o id  c o n ta c t ,r e p a ir  or rep lace  i f  n ecessa ry .
Check th e brushes and the com m utator,repair or rep lace  i f  
n ecessa ry .
Check for  s lip p in g  i f  the s ta r te r  o verru n n in g -c lu tch , 
rep lace  i f  n ecessary .
check fo r  sh ortin g  in to  s ta r t in g  m otor,rep air  or rep la ce  i f

F i le  start2

starting  system problem

n ecessa ry .



ไฟล STEER 
Symptom 1

Symptom 2

Symptom 3

I f  car i s  used manual s te e r in g
and check s te e r in g  l in k a g e ,i t  i s  e x c e s s iv e  f r i c t io n ,  
then s te e r in g  lin k age i s  dry.
Recommendation(ร) ะ 
L ubricate lin k a g e .

F i le  s te e r
s te e r in g  system  problem 
i s  a ’ car hard to  s t e e r ’
I f  car i s  used power s te e r in g
and check power s te e r in g  b e l t , i t  i s  to  loo sen ,
then Power s te e r in g  b e lt  s l i p s .
Recommendation(ร) ะ 
Tighten or rep lace  b e l t .

F i le  s te e r
s te e r in g  system problem
i s  a ’poor s te e r in g  wheel re tu rn ’
I f  check s te e r in g  g e a r , i t  i s  e x c e ss iv e  f r i c t io n ,  
then S teer in g  gear m isadjusted  or low o i l  l e v e l .  
Recommendation(ร) ะ
Have s te e r in g  gear adju sted  or lu b r ic a te d .

F i le  steer

steering system problem

is  a ’ car hard to s te e r ’



Symptom 4 F i le  steer

Symptom 5

Symptom 6

i s  a ’poor s te e r in g  wheel re tu rn ’
If check s te e r in g  l in k a g e , i t  i s  e x c e s s iv e  f r i c t io n ,  
then s te e r in g  lin kage i s  dry.
Kecommendation(s) :
L ubricate lin k a g e .

F i le  s te e r
s te e r in g  system problem 
i s  a ’ car hard to  s t e e r ’
If car i s  used power s te e r in g
and check s te e r in g  g e a r , i t  i s  e x c e ss iv e  f r i c t io n ,  
then S teer in g  gear m isadjusted  or low o i l  l e v e l .  
Recommendation(ร) ะ
Have s te e r in g  gear adjusted  or lu b r ica ted .

F i le  s te e r
s te e r in g  system problem
is  a ’ loud squeal in s t e e r in g ’
I f  car i s  used power s te e r in g
and check power s te e r in g  b e l t , i t  i s  to  loo sen ,
then Power s te e r in g  b e lt  s l i p s .
Recommendation(ร) ะ 
Tighten or rep lace  b e l t .

steering system problem
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Symptom 7

Symptom 8

Symptom !)

i s  a ’ grinding  n o ise  in s t e e r in g ’
I f  car i s  used power s te e r in g
and check power s te e r in g  f lu id  l e v e l , i t  i s  too  low, 
then Lack power s te e r in g  f lu id  fo r  properly o p eratio n . 
Recommendation(s) ะ
Check and corrected  fo r  f lu id  leak age, add power s te e r in g  
f lu id  fo r  proper l e v e l .

F i le  s te e r
s te e r in g  system problem 
i s  a ’ car hard to  s t e e r ’
I f  car i s  used power s te e r in g
and check power s te e r in g  f lu id  l e v e l . i t  i s  too  low, 
then Lack power s te e r in g  f lu id  fo r  properly o p era tio n . 
Recommendation(ร) ะ
Check and corrected  for f lu id  leak age, add power s te e r in g  
f lu id  for  proper l e v e l .

F i le  s te e r
s te e r in g  system problem 
i s  a ’ car hard to  s t e e r ’
I f  car i s  used power s te e r in g
and check power s te e r in g  pump p r e s s u r e ,i t  i s  low p ressu re  
w hile power s te e r in g  b e lt  and f lu id  le v e l  are normal, 
then Power s te e r in g  pump fa u lty .
Recommendation(s) ะ
Have pump te s te d  and rep a ir .

F i le  steer

steering system problem
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i s  a ’ s te e r in g  wheel surges or j e r k s ’
I f  car i s  used power s te e r in g
and check power s te e r in g  pump p ressu re, i t  i s  low pressu re  
w hile  power s te e r in g  b e lt  and f lu id  le v e l  are normal, 
then Power s te e r in g  pump fa u lty .
Recommendation(s) ะ
Have pump te s te d  and rep a ir .

Symptom 11 F i le  s te e r
s te e r in g  system problem
i s  a ’ s te e r in g  wheel surges or jerks*
If  car i s  used power s te e r in g
and check s te e r in g  l in k a g e ,i t  i s  lo o se ,
then S teer in g  lin k age i s  lo o se  or worn.
Recommendation(ร) ะ
Tighten or rep lace  s te e r in g  lin k a g e .

Symptom 12 F i le  s te e r
s te e r in g  system  problem
i s  a ’ car p u lls  to  one s id e  when in  m otion’
I f  check s te e r in g  l in k a g e ,i t  i s  lo o se ,  
then S teer in g  lin kage i s  lo o se  or worn.
Recommendation(s) ะ
Tighten or rep la ce  s te e r in g  lin k a g e.

Symptom 10 F i le  steer

steering system problem

A



Symptom 13 F i le  steer

i s  a ’ car p u lls  to  one s id e  when in  m otion’
I f  check s te e r in g  g e a r , i t  i s  e x c e s s iv e  f r i c t io n ,  
then S teer in g  gear m isadjusted  or low o i l  l e v e l .  
Recommendation(ร) ะ
Have s te e r in g  gear adju sted  or lu b r ic a te d .

Symptom 14 F i le  s te e r
s te e r in g  system problem
is  a ’ car wanders from s id e  to  s id e ’
I f  check s te e r in g  l in k a g e ,i t  i s  lo o se ,  
then S teer in g  lin k age i s  lo o se  or worn. 
Recommendation(ร) :
T ighten or rep lace  s te e r in g  lin k a g e .

Symptom 15 F i le  s te e r
s te e r in g  system problem
is  a ’ car wanders from s id e  to  s id e ’
I f  check s te e r in g  g e a r , i t  i s  e x c e ss iv e  f r i c t io n ,  
then S teer in g  gear m isadjusted  or low o i l  l e v e l .  
Recommendation(ร) ะ

steering system problem

Have steering gear adjusted or lubricated.



Symptom 16 F i le  steer

I f  check t i e  rod en d s,th ey  are lo o sen , 
then T ie rod ends are worn.
Recommendation(s) ะ 
Have t i e  rod ends rep la ce .

Symptom 17 F i le  s te e r
s te e r in g  system problem 
i s  a ’ fro n t w heels shimmy’
If check s te e r in g  l in k a g e , i t  i s  lo o se ,  
then S teer in g  lin kage i s  lo o se  or worn. 
Recommendation(s) ะ 
Tighten or rep lace  s te e r in g  lin k a g e .

Symptom 18 F i le  s te e r
s te e r in g  system problem 
i s  a ’ fro n t wheels shimmy’
If  check s te e r in g  g e a r , i t  i s  e x c e ss iv e  f r ic t io n  
then S teer in g  gear m isadjusted  or low o i l  le v e l  
Recommendation s) ะ

steering system problem

is  a ’ front wheels shimmy’

liave steering gear adjusted or lubricated.



Symptoa 19 F i le  steer

s te e r in g  systeœ  problem 
i s  a ’ uneven t i r e  wear’
I f  check s te e r in g  l in k a g e .i t  i s  lo o se ,  
then S teer in g  lin kage i s  lo o se  or worn. 
Recom aendation(s) ะ 
Tighten or rep lace  s te e r in g  lin k a g e . 
F ile  Link ะ STEER1

Symptom 20 F i le  s te e r
s te e r in g  system problem
is  a ’ s te e r in g  wheel shim m ies’
I f  check s te e r in g  l in k a g e ,i t  i s  lo o s e ,  
then S teer in g  lin kage i s  lo o se  or worn. 
Recommendation(s) ะ 
Tighten or rep lace  s te e r in g  lin k a g e . 
F ile  Link ะ STEER1

Symptom 21 F i le  s te e r
s te e r in g  system problem
i s  a ’p lay or lo o sen ess  in s t e e r in g ’
I f  check s te e r in g  l in k a g e ,i t  i s  lo o se ,  
then S teer in g  lin k age i s  lo o se  or worn. 
Recommendation(s) ะ 
Tighten or rep lace  s te e r in g  lin k a g e . 
F ile  Link ะ STEER1



Symptom 22 F i le  steer

i s  a ’ s te e r in g  wheel k icks back’
I f  check s te e r in g  l in k a g e ,i t  i s  lo o se ,  
then S teer in g  lin k age i s  lo o se  or worn. 
Recommendation(ร) ะ 
Tighten or rep lace  s te e r in g  lin k a g e .

Symptom 23 F i le  s te e r
s te e r in g  system problem 
i s  a ’ n o ise  in fron t end’
I f  check s te e r in g  l in k a g e ,i t  i s  lo o se ,  
then S teer in g  lin k age i s  lo o se  or worn. 
Recommendation(s) ะ 
Tighten or rep lace  s te e r in g  lin k a g e .

Symptom 24 F i le  s te e r
s te e r in g  system problem
is  a ’n o n -p a r a lle l wheel track in g  (cra b b in g )’
I f  check s te e r in g  g e a r , i t  i s  e x c e ss iv e  f r ic t io n  
then S teer in g  gear m isadjusted  or low o i l  le v e l  
Recommendation(s) ะ

steering system problem

Have steering gear adjusted or lubricated.
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Symptom 25 F i le  s te e r
s te e r in g  system problem
is  a ’ s te e r in g  e r r a t ic  when brakes are a p p lie d ’
I f  check s te e r in g  l in k a g e .i t  i s  lo o se ,
then S teer in g  lin k age i s  lo o se  or worn.
RecomBiendation(s) ะ
Tighten or rep lace  s te e r in g  lin k a g e .



ไฟล STEER1 
Symptom 1

Symptom 2

Symptom 3

F i le  s t e e r l

I f  check t i e  rod en d s,th ey  are loo sen , 
then T ie rod end3 are worn.
Recommendation(s) ะ 
Have t i e  rod ends rep la ce .

F i le  s t e e r l
s te e r in g  system problem
is  a ’ s te e r in g  wheel shim m ies’
I f  check t i e  rod en d s,th ey  are loo sen , 
then T ie rod ends are worn.
Recommendation(ร) ะ 
Have t i e  rod ends rep la ce .

F i le  s t e e r l
s te e r in g  system problem
i s  a ’p lay or lo o sen ess  in s t e e r in g ’
I f  check s te e r in g  g e a r , i t  i s  e x c e ss iv e  f r ic t io n  
then S teer in g  gear m isadjusted  or low o i l  le v e l  
Recommendfttion(s) ะ

steering system problem

is  a ’ uneven t i r e  wear’

Have steering gear adjusted or lubricated.
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Symptom 4

i s  a ’ play or lo o sen ess  in s t e e r in g ’
I f  check t i e  rod en d s,th ey  are lo o sen , 
then T ie rod ends are worn. 
Recommendation^) ะ 
Have t i e  rod ends rep la ce .

F i le  s teer l

steering system problem

♦
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ไฟ» รบร 
Symptom 1

Symptom 2

Symptom 3

F i le  รนร

i s  a ’ car p u lls  to  one s id e  when in m otion’
I f  check co n d itio n  of suspension  arm s,they are damaged, 
then Car i s  m isa lign ed  due to  suspension  arms are damaged. 
Recommendation(ร) ะ 
Repair suspension  arms.

F i le  รนร
suspension  system problem
is  a ’ car p u lls  to  one s id e  when in m otion’
I f  check con d itio n  of sp rin gs or le a f s ,t h e y  are sagging  or 
broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recommendation(s) ะ
Have new or h elp er sp rin gs or le a f s  in s t a l le d .
F i le  Link ะ รบร2

F i le  รนธ
suspension  system problem
is  a ’ car wanders from s id e  to  s id e ’
I f  check con d itio n  of shock absorbers, they are abnormal 
o p eratio n ,
then Shock absorbers are worn.
Recommendation(ร) ะ 
Replace shock absorbers.

suspension system problem
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Symptom 4

Symptom 5

Symptom 6

i s  a ’ car wanders from s id e  to  s id e ’
I f  cbeck co n d itio n  of suspension  arm s,they are damaged, 
then Car i s  m isa lign ed  due to  suspension  arms are damaged. 
Recommendation(s) ะ 
Repair suspension  arms.
F i le  Link ะ รบร2

F i le  รนร
suspension  system problem 
i s  a ’uneven t i r e  wear’
I f  check con d itio n  of r e a r -a x le  h o u s in g ,it  i s  b en t,
then Car i s  m isa lign ed  due to  the r e a r -a x le  housing i s  b en t.
Recommendation(ร) ะ
Have r e a r -a x le  housing checked and rep a ired .

F ile  รนร
suspension  system problem 
i s  a ’ uneven t i r e  wear’
I f  check co n d itio n  of t i r e , i t  i s  abnormaled, 
then Bump or b l i s t e r  on t i r e .
Recommendation(s) ะ 
Replace fa u lty  t i r e .

F i le  รนร

suspension system problem

F ile  Link ะ รบร2
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Symptom 7

Symptom 8

Symptom 9

i s  a ’ rapid  or e x c e ss iv e  t i r e  wear’
I f  check co n d itio n  of suspension  arm s,they are damaged, 
then Car i s  m isalign ed  due to  suspension  arms are damaged. 
Recommendation(s) ะ 
Repair suspension  arms.

F i le  รนร
suspen sion  problem
i s  a ’ rapid  or e x c e ss iv e  t i r e  wear’
I f  check co n d itio n  of shock ab so rb ers,th ey  are abnormal 
op eratio n ,
then Shock absorbers are worn.
Recommendation(ร) ะ 
Replace shock absorbers.
F i le  Link ะ รบร2

F i le  รนร
suspension  system problem
i s  a ’ wear on one s id e s  of t i r e s  (s c u ff in g )  ’
I f  check con d itio n  of suspen sion  arm s,they are damaged, 
then Car i s  m isalign ed  due to  suspension  arms are damaged. 
Recommendation(ร) ะ 
Repair suspension  arms.

F i le  รนร

suspension problem
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Symptom 10 F ile  รนร
suspension  system problem 
i s  a ’ car hard to  s t e e r ’
I f  check co n d itio n  of suspension  arm s,they are damaged, 
then Car i s  m isa lign ed  due to  suspension  arms are damaged. 
Recommendation(s) ะ 
Repair suspension  arms.

Symptom 11 F i le  รนร
suspension  system problem 
i s  a ’ car hard to  s t e e r ’
I f  check con d ition  of frame or und erb od y,it i s  b en t, 
then Car i s  m isa ligh ed  due to  frame or underbody i s  
m isa lign ed .
Recommendation(s) i
Have frame and underbody checked and rea lig n ed .
F i le  Link ะ SUS1

Symptom 12 F ile  รนร
suspension  system problem
i s  a ’poor s te e r in g  wheel re tu rn ’
F i le  Link ะ SUS1

Symptom 13 F i le  รนร
suspension  system problem
i s  a ’heavy thumps on rough roads’
I f  check con d itio n  of suspension  arm s,they are damaged, 
then Car i s  m isa lign ed  due to  suspension  arms are damaged. 
Recommendation(ร) ะ 
Repair suspension  arms.
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Symptom 14 F i le  รนร
suspension  system problem
is  a ’ heavy thumps on rough roads’
I f  check con d itio n  of sp rin gs or le a f s ,t h e y  are sagging  
or broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recomnendation(s) ะ
Have new or h elper sp rin gs or le a f s  in s t a l le d .
F i le  Link ะ รบร2

Symptom 15 F i le  รนร
suspension  sy ste a  problem
i s  a ’body lean s or sways when car co rn ers’
I f  ex tra  w eight on the car, 
then Car i s  overloaded.
Recommendation(ร) ะ
Remove ex tra  weight from the car or i n s t a l l  h ea v ier  shocks

Symptom 16 F ile  รนร
suspension  system problem
is  a ’body lean s or sways when car co rn ers’
I f  check con d itio n  of suspension  arm s,they are damaged, 
then Car i s  m isa lign ed  due to  suspension  arms are damaged. 
Recommendation(s) ะ 
Repair suspension  arms.
F i le  Link ะ รบร2
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Symptom 17 F i le  รนร
suspension  system problem 
i s  a ’ fro n t wheel shimmy’
I f  check con d itio n  of sp rin gs or le a f s ,t h e y  are sagging  
or broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recommendation(ร) ะ
Have new or helper sp rin gs or le a f s  in s t a l le d .

Symptom 18 F i le  รนร
suspen sion  system  problem 
i s  a ’ fron t wheel shimmy’
I f  check con d itio n  of sway bar and b u sh in gs,th ey  are 
lo o se ,
then Car i s  m isa lign ed  due to  lo o se  sway bar,worn bushings 
Recommendation(s) ะ
Tighten or rep lace  lo o se  or worn p a r ts .
F i le  Link : รขร2

Symptom 19 F i le  รนร
suspension  system problem
is  a ’ n o n -p a ra lle l wheel track in g  (cra b b in g )’
I f  check con d itio n  of sp rin gs or le a f s ,t h e y  are sagging  
or broken,
then Car i s  m isalign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recommendation(s) ะ
Have new or h elper sp rin gs or le a f s  in s t a l le d .
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Symptom 20 F i le  รนร
suspension  systeB  probleB
i s  a ’ s te e r in g  e r r a t ic  when brakes are a p p lie d ’
I f  check con d ition  of sp rin gs or le a f s ,t h e y  are sagging  
or broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
RecoBBendation(s) ะ
Have new or h elp er sp rin gs or le a f s  in s t a l le d .

Symptom 21 F ile  รนร
suspension  system problem 
i s  a ’ n o ise  in  fro n t end’
I f  check con d itio n  of sp rin gs or le a f s ,t h e y  are sagging  
or broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recommendation(ร ) ะ
Have new or h elper sp rin gs or le a f s  in s t a l le d .

Symptom 22 F ile  รนร
suspension  system problem
is  a ’ suspen sion  bottoms out on bumps’
F i le  Link ะ SUS1

Symptom 23 F ile  รนร
suspension  system problem
is  a ’ car v ib r a te s  at high sp eed s’
F i le  Link ะ SUS1
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Symptom 24 F i le  รนธ
suspen sion  system  problem 
i s  a ’ wheel thumps’
F i le  Link ะ SUS1

Symptom 25 F i le  รนร
suspension  system problem 
i s  a ’ s te e r in g  wheel shim m ies’ 
F ile  Link ะ SUS1

Symptom 26 F i le  รนร
suspension  system problem
i s  a ’ play or lo o sen ess  in s t e e r in g ’
F i le  Link 1 SUS1

Symptom 27 F ile  รนร
suspension  system problem
is  a ’ r id e  too  hard or too s o f t ’
F i le  Link ะ ÜUS1



ไฟ» SUS1 
Symptom 1

Symptom 2

Symptom 3

suspension  system problem 
i s  a ’ car hard to  s t e e r ’
I f  check con d itio n  of b a ll  jo in t s ,t h e y  are b inding  
then D efec tiv e  b a ll  j o in t s .
Recommendation(s) ะ
Grease or rep lace  b a ll  j o in t s .

F i le  s u s l
suspension  system problem 
i s  a ’ car hard to  s t e e r ’
I f  th e fron t end used MacPherson s t r u t ,  
then MacPherson s tr u t  bearing i s  worn. 
Recommendation(s) ะ 
Replace worn p a r ts .

F i le  su s l
suspension  system problem
i s  a ’ poor s te e r in g  wheel re tu rn ’
I f  check con d itio n  of b a ll  j o in t s ,t h e y  are b inding  
then D efec tiv e  b a ll  j o in t s .
Recommendation(ร ) ะ
Grease o f rep lace  b a ll  j o in t s .

F i le  susl
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Symptom 4

Symptom 5

Symptom 6

suspension  system problem 
i s  a ’ n o ise  in fro n t end’
I f  the fro n t end used MacPherson s t r u t ,  
then MacPherson s tr u t  bearing i s  worn.
Recommendation(ร) ะ 
Replace worn p a r ts .

F i le  su s l
suspension  system problem
i s  a ’ suspension  bottoms out on bumps’
I f  check co n d itio n  of sp r in g s ,th e y  are sagging or broken, 
then The sp rin gs are sagging or broken.
Recommendation(ร) ะ
Have new or helper sp rin gs in s t a l le d .

F i le  su s l
suspension  system  problem
is  a ’ suspen sion  bottoms out on bumps’
I f  ex tra  w eight on the car , 
then Car i s  overloaded.
Recommendation(s) ะ
Remove ex tra  weight from th e car or i n s t a l l  h eav ier  shocks.

F i le  susl
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Symptom 7 F ile  su s l
suspen sion  system problem
i s  a ’ su spen sion  bottoms out on bumps’
I f  check co n d itio n  of shock a b so rb ers,th ey  are abnormal, 
then Shock absorbers are worn.
Recommendation(s) ะ 
Replace shock absorbers.

Symptom 6 F i le  su s l
suspension  system problem
i s  a ’ car v ib r a te s  at high speeds*
If  check con d itio n  of t i r e , i t  i s  abnormal co n d itio n , 
then Bump or b l i s t e r  on t i r e .
Recommendation(s) ะ 
Replace fa u lty  t i r e .

Symptom 9 F ile  su s l
suspension  system problem 
i s  a ’ wheel thumps’
I f  check con d itio n  of t i r e , i t  i s  abnormal co n d itio n , 
then Bump or b l i s t e r  on t i r e .
Recommendation!ร) ะ 
Replace fa u lty  t i r e .
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i s  a ’ car v ib ra to s  a t high sp eed s’
I f  check con d itio n  of shock a b so rb ers,th ey  are abnormal, 
then Shock absorbers are worn.
Recommendation(ร) ะ 
Replace shock absorbers.

Symptom 11 F i le  s u s l
suspen sion  system problem 
i s  a ’ wheel thumps’
I f  check con d itio n  of shock absorbers*they are abnormal, 
then Shock absorbers are worn.
Recommendation(s) ะ 
Replace shock absorbers.

Symptom 12 F i le  s u s l
suspension  system problem 
i s  a ’ s te e r in g  wheel shim m ies’
I f  check con d itio n  of b a ll  jo in t s ,t h e y  are loo sed , 
then B a ll jo in t s  are worn.
Recommendation(s) ะ 
Have b a ll  j o in t s  rep laced .

Symptom 10 F i le  suai

suspension system problem
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i s  a ’ play or lo o sen ess in s t e e r in g ’
I f  check con d itio n  of b a ll  j o in t s ,t h e y  are loo sed , 
then B all j o in t s  are worn.
Recommendation^ ) ะ 
Have b a ll  j o in t s  rep laced .

Symptom 14 F i le  su s l
suspension  system problem
is  a ’ r id e  too  hard or too  s o f t ’
I f  check con d ition  of shock a b so rb ers,th ey  are abnormal, 
then Shock absorbers are worn.
Recommendation(ร) ะ 
Replace shock absorbers.

Syaptoa 13 F i le  susl

suspension system problea



2Ü6

ไฟa รบร2
Symptom 1

Symptom 2

Symptom 3

i s  a ’ car p u lls  to  one s id e  when in m otion’
I f  check co n d itio n  of sway bar and b u sh in gs,th ey  are lo o s e , 
then Car i s  m isalign ed  due to  lo o se  sway bar,worn bush in gs. 
Recommendation(s) ะ
Tighten or rep lace  lo o se  or worn p a r ts .

F i le  รนร2
suspen sion  system problem
i s  a ’ car p u lls  to  one s id e  when in m otion’
I f  check con d itio n  of frame or underbody,it i s  b en t, 
then Car i s  m isaligh ed  due to  frame or underbody i s  
m isa lign ed .
Recommendation(s) ะ
Have frame and underbody checked and r e a lig n ed .

F i le  รนร2
suspension  system problem
is  a ’ car p u lls  to  one s id e  when in m otion’
I f  check con d itio n  of b a ll  jo in t s ,t h e y  are lo o s e s ,  
then Car i s  m isaligh ed  due to  b a ll  j o in t s  are worn. 
Recommendation(s) ะ 
Have b a ll  j o in t s  rep laced .

F i le  รนร2

suspension system problem
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Symptom 4

Symptom 5

Symptom 6

i s  a ’ car wanders from s id e  to  s id e ’
I f  check con d itio n  of sp rin gs or le a f s ,t h e y  are sagging or 
broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recommendation(s) ะ
Have new or helper sp rin gs or le a fs  in s t a l le d .

F i le  รนร2
suspension  system problem
i s  a ’ car wanders from s id e  to  s id e ’
I f  check con d itio n  of sway bar and b u sh in g s,th ey  are lo o s e ,  
then Car i s  m isa lign ed  due to  lo o se  sway bar,worn b ush ings. 
Recommendation(s) ะ
Tighten or rep lace  lo o se  or worn p a r ts .

F i le  รนร2
suspension  system  problem
is  a ’ car wanders from s id e  to  s id e ’
I f  check con d itio n  of b a ll  j o in t s ,t h e y  are lo o s e s ,  
then Car i s  m isaligh ed  due to  b a l l  j o in t s  are worn. 
Recommendation(s) ะ 
Have b a ll  jo in t s  rep laced .

F i le  รนร2

suspension system problem
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Symptom 7

Symptom 8

Symptom 9

suspen sion  system problem 
i s  a ’ uneven t i r e  wear’
I f  check co n d itio n  o f suspension  arm s,they are damaged, 
then Car i s  m isa lign ed  due to  suspension  arms are damaged. 
Recommendation(s) ะ 
Repair suspension  arms.

F i le  รนร2
suspension  system problem 
i s  a ’uneven t i r e  wear’
I f  check con d itio n  of frame or und erb od y,it i s  b en t, 
then Car i s  m isa ligh ed  due to  frame or underbody i s  
m isa lign ed .
Recommendation(s) ะ
Have frame and underbody checked and rea lig n ed .

F i le  รนร2
suspension  system problem 
i s  a ’uneven t i r e  wear’
If check con d ition  of b a ll  jo in t s ,t h e y  are lo o s e s ,  
then Car i s  m isaligh ed  due to  b a ll  j o in t s  are worn. 
Recommendation(s) ะ 
Have b a ll  j o in t s  rep laced .

F i le  รนร2
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Symptom 10 F i le  รนร2
suspen sion  system problem 
i s  a ’ uneven t i r e  wear’
I f  check co n d itio n  of shock ab so rb ers,th ey  are abnormal 
op eratio n ,
then Shock absorbers are worn.
Recommendation(s) :
Replace shock absorbers.

Symptom 11 F i le  รนร2
suspension  system problem 
i s  a ’ car hard to  s t e e r ’
I f  check co n d itio n  o f sp rin gs or le a f s ,t h e y  are sagging  
or broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recommendation(ร) ะ
Have new or helper sp rin gs or le a f s  in s t a l le d .

Symptom 12 F ile  รนร2
suspen sion  system problem
is  a ’heavy thumps on rough road s’
I f  check con d itio n  of b a ll  jo in t s ,t h e y  are lo o s e s ,  
then Car i s  m isa lign ed  due to  b a ll  jo in t s  are worn. 
Recommendation(s) ะ 
Have b a ll  j o in t s  rep laced .
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Symptom 13 F i le  sus2
suspen sion  system problem
is  a ’ heavy thumps on rough road s’
I f  check con d itio n  o f shock a b so rb ers,th ey  are abnormal 
op eration ,
then Shock absorbers are worn.
Recommendation(s) ะ 
Replace shock absorbers.

Symptom 14 F i le  รนร2
suspension  system problem
i s  a ’ body lean s or sways when car co rn ers’
I f  check con d itio n  of sway bar and b u sh in g s,th ey  are 
lo o se ,
then Car i s  m isalign ed  due to  lo o se  sway bar,worn 
bushings.
Recommendation(s) ะ
Tighten or rep lace  lo o se  or worn p a r ts .

Symptom 15 F i le  รนร2
suspension  system problem
i s  a ’body lean s or sways when car co rn ers’
I f  check con d itio n  of sp rin gs or le a f s ,t h e y  are sagging  
or broken,
then Car i s  m isa lign ed  due to  sp rin gs or le a f s  are sagging  
or broken.
Recommendation(s) ะ
Have new or h elper sp rin gs or le a f s  in s t a l le d .
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Symptom 16 F ile  รนร2
suspension  system problem
i s  a ’body lean s or sways when car co rn ers’
I f  check con d itio n  of shock ab sorb ers,th ey  are abnormal 
o p eratio n ,
then Shock absorbers are worn.
Recommendation(s) ะ 
Replace shock absorbers.

Symptom 17 F i le  SUS2
suspen sion  system problem 
i s  a ’ fron t wheel shimmy’
If  check con d itio n  of b a ll jo in t s ,t h e y  are lo o s e s ,  
then Car i s  m isaligh ed  due to  b a ll  j o in t s  are worn. 
Recommendation(s) ะ 
Have b a ll  j o in t s  rep laced .

Symptom 18 F i le  รนร2
suspension  system problem 
i s  a ’ fro n t wheel shimmy’
If check con d itio n  of shock a b so rb ers,th ey  are abnormal 
op eratio n ,
then Shock absorbers are worn.
Recom m endations) ะ 
Replace shock absorbers.
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i s  a ’n o n -p a r a lle l wheel track in g  (cra b b in g )’
I f  check con d itio n  of r e a r -a x le  h o u s in g ,it  i s  b en t, 
then Car i s  m isalign ed  due to  the r e a r -a x le  housing i s  
b en t.
Recommendation(s) ะ
Have r e a r -a x le  housing checked and rep aired .

Symptom 20 F i le  รนร2
suspension  system problem
i s  a ’n o n -p a r a lle l wheel track in g  (cra b b in g )’
I f  check co n d itio n  of frame or underbody,it i s  b en t, 
then Car i s  m isa ligh ed  due to  frame or underbody i s  
m isa lign ed .
Recommendation(ร) ะ
Have frame and underbody checked and rea lig n ed .

Symptom 21 F ile  รนร2
suspension  system problem
i s  a ’ s te e r in g  e r r a t ic  when brakes are a p p lie d ’
I f  check co n d itio n  of frame or u nderbody,it i s  b en t, 
then Car i s  m isa ligh ed  due to  frame or underbody i s  
m isa lign ed .
Recommendation(ร) ะ
Have frame and underbody checked and rea lig n ed .

Symptom 19 F i le  รนร2

suspension system problem
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Symptom 22 F i le  รนร2
suspension  system  problem 
i s  a ’n o ise  in fron t end’
I f  check con d itio n  of shock ab so rb ers,th ey  are abnormal 
o p eratio n ,
then Shock absorbers are worn.
Recommendation(s) ะ 
Replace shock absorbers.
F i le  Link ะ SUS1



ไฟa WHEEL 
Symptom 1

Symptom 2

Symptom 3

If t i r e  rapid wear at sh ou ld ers,
then U n d er-in fla tio n  or lack  of r o ta t io n .
Recommendation(ร) ะ
Adjust pressu re to  s p e c i f ic a t io n s  when t i r e s  are coo l 

F ile  wheel
wheel and t i r e  system problem 
i s  a ’ abnormal t i r e  wear’
I f  t i r e  rapid wear a t c en ter ,
then O v e r -in fla tio n  or lack  of r o ta t io n .
Recommendation(s) ะ
Adjust pressu re to  s p e c i f ic a t io n s  when t i r e s  are coo l 

F ile  wheel
wheel and t i r e  system problem 
i s  a ’ abnormal t i r e  wear’
I f  t i r e  cracked trea d s,
then U n d er-in fla tio n  or e x c e ss iv e  speed.
Recommendation(s) ะ
Adjust pressu re to  s p e c i f ic a t io n s  when t i r e s  are coo l

F i le  wheel

wheel and t i r e  system problem

is  a ’ abnormal t i r e  wear*



Symptom 4 F i le  wheel

Symptom 5

Symptom 6

I f  t i r e  wear on one s id e ,  
then E xcessive  camber, 
Recommendation(s) ะ 
Adjust camber to  s p e c i f ic a t io n .

F i le  wheel
wheel and t i r e  system problem 
i s  a ’ abnormal t i r e  wear’
I f  t i r e  fea th ered  edge, 
then In co rrect to e .
Recommendation(s) ะ
Adjust to e - in  to  s p e c i f ic a t io n .

F i le  wheel
wheel and t i r e  system problem 
i s  a ’ abnormal t i r e  wear’
I f  t i r e  bald  sp o ts ,
then Unbalanced wheel or t i r e  d e fe c t .
Recommendation(s) ะ
dynamic or s t a t i c  balance w heels.

wheel and t i r e  system problem

is  a ’ abnormal t i r e  wear’
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Symptom 7

Symptom 8

Symptom 9

I f  t i r e  sc a llo p e d  wear,
then Lack of r o ta t io n  of t i r e s  or worn or out of alignm ent 
su sp en sion .
Recommendation(s) ะ
Rotate t i r e s  and in sp ect su sp en sion .

F i le  wheel
wheel and t i r e  system problem
i s  a ’ car p u lls  to  one s id e  when in m otion’
I f  check t i r e  p ressu re ,th e  t i r e  pressu re i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  pressu re i s  low or uneven.
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  p roperly .
F i le  Link ะ WHEEL1

F ile  wheel
wheel and t i r e  system problem
is  a ’ car wanders from s id e  to  s id e ’
I f  check t i r e  p re ssu r e ,th e  t i r e  pressure i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  pressu re i s  low or uneven.
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  p roperly .

F i le  wheel

wheel and. t i r e  system problem

is  a ’ abnormal t i r e  wear’

F i le  Link ะ WHEEL1
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Synptom 10 F ile  wheel
wheel and t i r e  system problem 
i s  a ’ car v ib r a te s  a t high sp eed s’
I f  check t i r e  p ressu re ,th e  t i r e  p ressu re i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  pressure i s  low or uneven. 
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  properly .
F i le  Link ะ WHEEL1

Symptom 11 F ile  wheel
wheel and t i r e  system problem 
i s  a ’ fron t w heels shimmy’
If  check t i r e  p ressu re ,th e  t i r e  p ressu re i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  pressure i s  low or uneven.
Recommendation*s) ะ 
I n f la te  a l l  t i r e s  p roperly .
F i le  Link ะ WHEEL1

Symptom 12 F ile  wheel
wheel and t i r e  system problem 
i s  a ’ uneven t i r e  wear’
I f  check t i r e  p ressu re ,th e  t i r e  p ressure i s  improper to  
s p e c if  ic a t io n ,
then The t i r e  pressure i s  low or uneven. 
Recommendation(s) :
I n f la te  a l l  t i r e s  properly. 
F ile  Link ะ WHEEL1
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Symptom 13 F ile  wheel
wheel and t i r e  system problem
is  a ’ rapid or e x c e s s iv e  t i r e  wear’
I f  check t i r e  p ressu re ,th e  t i r e  pressure i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  pressure i s  low or uneven. 
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  p roperly .
F i le  Link ะ VHEEL1

Symptom 14 F i le  wheel
wheel and t i r e  system problem 
i s  a ’ car hard to  s t e e r ’
I f  check t i r e  p re ssu r e ,th e  t i r e  pressu re i s  improper to  
s p e c if  ic a t io n ,
then The t i r e  pressu re i s  low or uneven. 
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  p roperly .
F i le  Link ะ WHEEL1

Symptom 15 F i le  wheel
wheel and t i r e  system problem 
i s  a ’ heavy thumps on rough road s’
I f  check t i r e  p ressu re ,th e  t i r e  pressure i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  pressure i s  low or uneven. 
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  properly .
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wheel and t i r e  system problem
is  a ’ body lean s or sways when car co rn ers’
I f  check t i r e  p re ssu r e ,th e  t i r e  pressu re i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  pressu re i s  low or uneven. 
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  p roperly .

Symptom 17 F i le  wheel
wheel and t i r e  system problem 
i s  a ’ r id e  too  hard or too s o f t ’
I f  check t i r e  p ressu re ,th e  t i r e  p ressu re i s  improper to  
s p e c if  ic a t io n ,
then The t i r e  pressure i s  low or uneven. 
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  p roperly .

Symptom 18 F i le  wheel
wheel and t i r e  system  problem
i s  a ’wear on s id e s  of t i r e s  ( s c u f f in g ) ’
I f  check t i r e  p ressu re ,th e  t i r e  p ressure i s  improper to  
s p e c i f ic a t io n ,
then The t i r e  p ressure i s  low or uneven. 
Recommendation(s) ะ 
I n f la te  a l l  t i r e s  properly .

Symptom 16 F i le  wheel

F i le  Link ะ WHEEL1
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Symptom 19 F i le  wheel
wheel and t i r e  system problem 
i s  a ’ s te e r in g  wheel shim m ies’
I f  check fron t wheel b ea r in g s ,th ey  are loo sed , 
then Loose or worn fron t wheel b ear in gs.
Recommendation(ร) ะ
A d ju s t ,if  p o s s ib le ,o r  rep lace  a l l  fro n t wheel bearings

Symptom 20 F i le  wheel
wheel and t i r e  system problem
i s  a ’ play or lo o sen ess  in s t e e r in g ’
I f  check fron t wheel b ea r in g s ,th ey  are lo o sed , 
then Loose or worn fro n t wheel b ear in gs. 
Recommendation(s) ะ
A d ju s t ,i f  p o s s ib le ,o r  rep lace  a l l  fro n t wheel bearings

Symptom 21 F ile  wheel
wheel and t i r e  system problem 
i s  a ’ s te e r in g  e r r a t ic  when brakes are a p p lie s ’ 
I f  check fron t wheel b ea r in g s ,th ey  are lo o sed , 
then Loose or worn fro n t wheel b earin gs. 
Recommendation(s) ะ
A d ju s t ,if  p o s s ib le ,o r  rep lace  a l l  fro n t wheel b ea r in g s . 
F ile  Link ะ WHEEL1
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Symptom 22 F i le  wheel
wheel and t i r e  system problem 
i s  a ’n o ise  in  fro n t end’
I f  check fron t wheel b ea r in g s ,th ey  are loo sed , 
then Loose or worn fro n t wheel b ear in gs. 
Recommendations ) ะ
A d ju s t ,i f  p o s s ib le ,o r  rep lace  a l l  fro n t wheel bearings

Symptom 23 F ile  wheel
wheel and t i r e  system problem 
i s  a ’poor s te e r in g  wheel re tu rn ’
I f  check fro n t e n d ,it  i s  m isa lign ed , 
then The fro n t end alignm ent i s  in c o r r e c t .  
Recommendation(s) ะ 
A lign th e fro n t end.

Symptom 24 F ile  wheel
wheel and t i r e  system problem 
i s  a ’ wheel thumps’
I f  check co n d itio n  of t ir e s ,t h e y  are abnormal, 
then Bump or b l i s t e r  on t i r e s .  
Recommendation(s) ะ 
Replace fa u lty  t i r e s .
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ไฝล WHEEL1

wheel and t i r e  system problem
i s  a ’ car wanders from s id e  to  s id e ’
I f  check fron t wheel b ea r in g s ,th ey  are loo sed , 
then Loose or worn fro n t wheel b ea r in g s . 
Recommendation(s) ะ
A d ju s t ,i f  p o s s ib le ,o r  rep lace  a l l  fro n t wheel b ear in gs.

Symptom 2 F i le  w heell
wheel and t i r e  system problem 
i s  a ’ car v ib r a te s  at high sp eed s’
I f  check wheels and t i r e s  fo r  b a la n ce ,th ey  are out of 
b alan ce,
then The w heels or t i r e s  are out of balan ce. 
Recommendation(s) ะ
Balance a l l  wheels and t i r e s  s t a t i c a l l y  and dyn am ically .

Symptom 3 F i le  w heell
wheel and t i r e  system problem 
i s  a ’ fron t w heels shimmy’
I f  check fro n t wheel b ea r in g s ,th ey  are loo sed , 
then Loose or worn fron t wheel b earin gs. 
Recommendation(s) ะ
A d ju s t ,i f  p o s s ib le ,o r  rep lace  a l l  fro n t wheel b ea r in g s .

Symptom 1 F i l e  w h e e l l
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Symptom 4

Symptom 5

Symptom 6

wheel and t i r e  system problem 
i s  a ’uneven t i r e  wear’
I f  check fro n t wheel b ea r in g s ,th ey  are lo o sed , 
then Loose or worn fro n t wheel b ear in gs.
Recommendation(ร) ะ
A d ju s t ,i f  p o s s ib le ,o r  rep lace  a l l  fro n t wheel b ea r in g s . 

F ile  w heell
wheel and t i r e  system problem
is  a ’ rapid or e x c e ss iv e  t i r e  wear’
I f  check fron t e n d ,it  i s  m isa lign ed , 
then The fron t end alignm ent i s  in c o rr e c t. 
Recommendation(ร) ะ 
Align the fro n t end.

F i le  w heell
wheel and t i r e  system problem 
i s  a ’ car hard to  s t e e r ’
I f  check fron t e n d .it  i s  m isa lign ed , 
then The fro n t end alignm ent i s  in c o r r e c t .  
Recommendation(s) ะ 
A lign the fron t end.

F i l e  w h e e l l



Symptom 7 F i l e  v h o c l l

Symptom 8

Symptom 9

i s  a ’wear on s id e s  of t i r e s  ( s c u f f in g ) ’
I f  check fro n t e n d ,it  i s  m isa lign ed , 
then The fro n t end alignm ent i s  in c o r r e c t .  
Recommendation(s) ะ 
A lign the fro n t end.

F i le  w heell
wheel and t i r e  system problem
i s  a ’ s te e r in g  e r r a t ic  when brakes are a p p lie s ’
I f  check fron t wheel b ea r in g s ,th ey  are lo o sed , 
then Loose or worn fron t wheel b ear in gs. 
Recommendation(s) ะ
A d ju s t ,if  p o s s ib le ,o r  rep lace  a l l  fro n t wheel bearings 

F ile  w heell
wheel and t i r e  system problem
i s  a ’ car p u lls  to  one s id e  when in m otion’
If check fron t wheel b ea r in g s ,th ey  are lo o sed , 
then Loose or worn fron t wheel b ear in gs. 
Recommendation(s) ะ
A d ju s t ,i f  p o s s ib le ,o r  rep lace  a l l  fro n t wheel bearings

w h e e l  a n d  t i r e  s y s t e m  p r o b l e m
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Symptom 10 F i le  w heell
wheel and t i r e  system problem
i s  a ’ car p u lls  to  one s id e  when in  m otion’
I f  check fro n t e n d ,it  i s  m isa lign ed ,
then The fro n t end alignm ent i s  in c o r r e c t .
Recommendation(s) ะ
A lign the fro n t end.

Symptom 11 F i le  w heell
wheel and t i r e  system problem
is  a ’ car p u lls  to  one s id e  when in m otion’
I f  the problem i s  e x is te d  a f te r  change new t i r e ,  
then D iss im ila r  t i r e s .
Recommendation*s) ะ
I n s t a l l  sam e-type t i r e s  on a l l  w heels.

Symptom 12 F i le  w heell
wheel and t i r e  system problem
is  a ’ car wanders from s id e  to  s id e ’
I f  check fro n t e n d ,it  i s  m isa lign ed , 
then The fro n t end alignm ent i s  in c o r r e c t .  
Recommendation*s) ะ 
A lign the fro n t end.
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wheel and t i r e  system problem 
i s  a ’ fron t wheels shimmy’
I f  check fron t e n d ,it  i s  m isa lign ed , 
then The fron t end alignm ent i s  in c o r r e c t .  
Recommendation(s) ะ 
A lign th e fron t end.

Symptom 14 F i le  w heell
wheel and t i r e  system problem 
i s  a ’ uneven t i r e  wear’
If check fro n t e n d ,it  i s  m isa lign ed , 
then The fro n t end alignm ent i s  in c o r r e c t .  
Recommendation(s) ะ 
A lign th e fro n t end.

Symptom 15 F i le  w heell
wheel and t i r e  system problem
is  a ’ s te e r in g  e r r a t ic  when brakes are a p p lie s ’
I f  check fron t e n d ,it  i s  m isa lign ed ,
then The fro n t end alignm ent i s  in c o r r e c t .
Recommendation(ร) ะ
A lign the fron t end.

Symptom 13 F i l e  w h e e l l



Symptom 16 F i l e  v h e e l l

wheel and t i r e  system problem 
i s  a ’ fro n t wheels shimmy ’
I f  uneven t i r e  wear,
then The t i r e s  are out of round.
Recommendation(s) ะ 
Replace a l l  worn t i r e s .

Symptom 17 F i le  w heell
wheel and t i r e  system problem 
i s  a ’ fro n t wheel shimmy’
If the problem i s  e x is te d  a f te r  change new t i r e ,  
then D iss im ila r  t i r e s .
Recommendation(s) ะ
I n s t a l l  sam e-type t i r e s  on a l l  w heels.

Symptom 18 F ile  w heell
wheel and t i r e  system problem 
i s  a ’ fro n t wheel shimmy’
If  check wheels and t i r e s  fo r  b a la n ce ,th ey  are out of 
b alan ce,
then The wheels or t i r e s  are out of b alan ce. 
Recommendation(s) ะ
Balance a l l  w heels and t i r e s  s t a t i c a l l y  and dyn am ically .
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Symptom 19 F ile  w heell
wheel and t i r e  system problem 
i s  a ’uneven t i r e  wear’
I f  check w heels and t i r e s  fo r  b a la n ce ,th ey  are out of 
balan ce,
then The w heels or t i r e s  are out of b alan ce. 
Recommendation(s) ะ
Balance a l l  wheels and t i r e s  s t a t i c a l l y  and dynam ically

Symptom 20 F i le  w heell
wheel and t i r e  system problem
i s  a ’ rapid or e x c e ss iv e  t i r e  wear’
I f  check w heels and t i r e s  fo r  b a la n ce ,th ey  are out of 
b alan ce,
then The w heels or t i r e s  are out of b alan ce. 
Recommendation(s) ะ
Balance a l l  wheels and t i r e s  s t a t i c a l l y  and dynam ically

Symptom 21 F ile  w heell
wheel and t i r e  system problem
is  a ’ car p u lls  to  one s id e  when in m otion’
I f brake drums or d is c s  are very h ot,
then Brakes are dragging or grabbing.
Recommendation(s) ะ
Adjust or rep a ir  brakes.
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Symptom 22 F i le  w heell
wheel and t i r e  system problem
i s  a ’ s te e r in g  e r r a t ic  when brakes are a p p lie s ’
I f  brake drums or d is c s  are very h ot,
then Brakes are dragging or grabbing.
Recommendation(s) ะ
Adjust or rep a ir  brakes.

Symptom 23 F i le  w heell
wheel and t i r e  system problem
i s  a ’ rapid or e x c e ss iv e  t i r e  wear’
I f  sudden s t a r t  and improper speed due to  rapid  
a cc e le r a tio n  or improper brake a p lic a t io n ,  
then Hard d r iv in g .
Recommendation(ร) ะ
I n s t a l l  t i r e s  su ite d  to  d riv in g  h ab its  and road 
c o n d itio n s .

Symptom 24 F ile  w heell
wheel and t i r e  system problem
i s  a ’ wear on s id e s  of t i r e s  ( s c u f f in g ) ’
I f  d r iv in g  high speed on curve, 
then E xcessive  speed on tu rn s.
Recommendation^ ) ะ
Modify d r iv in g  or i n s t a l l  heavy-duty su spen sion  p arts



ไฟพ SYSFILE
Symptom 1 F i le  s y s f i l e

engine problem
i s  a ’ A.Engine Problems’
F i le  Link ะ ENGINE

Symptom 2 F i le  s y s f i l e
engine problem
is  a ’ B.M echanical p arts system ’ 
F i le  Link ะ MECH

Symptom 3 F i le  s y s f i l e
engine problem
i s  a ’ C.Fuel system ’
F i le  Link ะ FUEL

Symptom 4 F i le  s y s f i l e
engine problem
i s  a ’D .L ubricating system ’
F i le  Link ะ LUB

ไฟ»แ๙พงilaรานพาาบรุที่บไพ้ป?ทพาไนาะบบผัเ lia ฬาญน

Symptom 5 F i le  s y s f i l e
engine problem
is  a ’E .C ooling system ’
F ile  Link ะ COOL



Symptom

Symptom

Symptom

Symptom

Symptom

Symptom

6 F i le  s y s f i l e  
engine problem
i s  a ’F.Exhaust and Em ission Control sy stem s’ 
F ile  Link ะ EMIS

7 F i le  s y s f i l e
engine e le c t r i c a l  system s problem 
i s  a ’G .Ig n itio n  system ’
F i le  Link ะ IGNIT

8 F i le  s y s f i l e
engine e le c t r i c a l  system s problem 
i s  a ’ H .S tartin g  Problems’
F i le  Link ะ START

9 F i le  s y s f i l e
engine e le c t r i c a l  system s problem 
i s  a ’ I .B a ttery  and charging sy stem s’
F i le  Link ะ BATT

10 F i le  s y s f i l e
power tran sm ission  system s problem 
i s  a ’J .C lu tch  Problems’
F ile  Link ะ CLUTCH

11 F i le  s y s f i l e
power tran sm ission  system s problem 
i s  a ’K.Gearbox Problems’
F i le  Link ะ GEAR



Symptom 12 F ile  s y s f i l e
power tra n sm ission  system s problem 
i s  a ’L .D rive l in e  system ’
F ile  Link ะ DRIVE

Symptom 13 F i le  s y s f i l e
suspen sion  and v e h ic le  co n tro l system s problem 
i s  a ’M .Steering system ’
F ile  Link ะ STEER

Symptom 14 F ile  s y s f i l e
suspension  and v e h ic le  con tro l system s problem 
i s  น ’N.Brake system ’
F i le  Link ะ BRAKE

Symptom 15 F ile  s y s f i l e
suspension  and v e h ic le  co n tro l system s problem 
i s  a ’0 . Suspension system ’
F i le  Link ะ รบร

Symptom 16 F ile  s y s f i l e
suspension  and v e h ic le  con tro l system s problem 
i s  a ’p.Wheel and T ires sy stem s’
F i le  Link ะ WHEEL

Symptom 17 F i le  s y s f i l e
body e le c t r i c a l  system problem 
i s  a ’Q.Body E le c tr ic a l  system ’ 
F ile  Link ะ LIGHT
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Symptom 18 F i le  s y s f i l e  
t e s t  problem 
i s  a ’R.Test* 
F i le  Link ะ TEST
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Ivla TEST
Symptom 1 F i le  t e s t

t e s t  problem 
i s  a ’ anim al’
I f  mammal 
and carn ivore  
and tawny co lo r  
and b lack  sp o ts ,  
then Cheetah.

Symptom 2 F i le  t e s t
t e s t  problem 
i s  a ’ anim al’
I f  mammal 
and carn ivore  
and tawny co lo r  
and b la c k _ s tr ip e s ,  
then T iger .

Symptom 3 F i le  t e s t
t e s t  problem 
i s  a ’ anim al’
I f  mammal 
and ungulate  
and long neck 
and long leg s  
and dark sp o ts ,  
then G ir a ffe .



Symptom 4

Symptom 5

Symptom 6

F i le  t e s t  
t e s t  problem 
i s  a ’ anim al’
I f  mammal 
and ungulate  
and black  
and w hite s t r ip e s ,  
then Zebra.

F i le  t e s t  
t e s t  problem 
i s  a ’ anim al’
I f  b ird  
and not f ly  
and long neck 
and long leg s  
and black  
and w hile  c o lo r ,  
then O str ich .

F i le  t e s t  
t e s t  problem 
i s  a ’ anim al’
I f  b ird  
and not f ly  
and does swim 
and b lack  
and w hite c o lo r ,  
then Penguin.



Symptom 7 F i l e  t e s t

Symptom 8

Symptom 9

t e s t  problem 
i s  a ’ anim al’
I f  b ird  
and f ly  w ell 
and black c o lo r ,  
then Crow.

F i le  t e s t  
t e s t  problem 
i s  a ’ f r u i t ’
I f  grows on tr e e  
and round shape
and does not grow in the Deep South 
and c o lo r  i s  red or y e llo w , 
then Apple.

F i le  t e s t  
t e s t  problem 
i s  a ’ f r u i t ’
I f  grows on v ine
and sm ull in s i z e
and co lo r  v a r ie s
and v in e  does not have thorns
and can be used to  make wine,
then Grape.
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t e s t  problem 
i s  a ’ f r u i t ’
I f  grows on tr e e
and round shape
and cannot grow in  the North
and c o lo r  i s  orange,
then Orange.

Symptom 11 F i le  t e s t
t e s t  problem 
i s  a ’ f r u i t ’
I f  grows on cane 
and the cane have thorns 
and co lo r  i s  red, 
then Raspberry.

Symptom 12 F i le  be3t
t e s t  problem 
i s  a ’d is e a s e ’
I f  runny nose and harsh, hacking cough
and brownnish-pink rash , f i r s t  on sca lp  and neck and then
body
and h igh , f a s t - r i s in g  temperature 
and b loodshot eyes
and c o n ju n c t iv it is ( in f la m e d  eye membrane)
and rosy co lo red  sk in  areas with w hite sp o ts  in s id e
of cheek
and in to lera n ce  to  l ig h t ,  
then M easles.

Symptom 10 F i l e  t e s t
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t e s t  problem 
i s  a ’d is e a s e ’
If runny nose
and s l ig h t  tem perature
and l ig h t  rosy co lored  rash , f i r s t  on fa ce  and n eck ,then  
body
and s t i f f j o i n t s
and sw ollen  lymph nodes behind ear 
and sore  th r o a t, 
then German M easles.

Symptom 14 F i le  t e s t
t e s t  problem 
i s  a ’d is e a s e ’
If tem perature and c h i l l s
and strong body aches
and harsh, hacking cough
and weakness
and sev ere  headache
and vom iting
and d iarrhea
and c o n ju n c t iv it is
and runny nose
and sore  th roat
and sn eez in g ,
thon Flu.

Symptom 13 F i l e  l e s t
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t e s t  problem 
i s  a ’d is e a s e ’
I f  sore  th roa t
and runny nose
and sn eezin g
and moderate headache
and moderate cough,
then Common Cold.

>
Symptom 16 F i le  t e s t

t e s t  problem 
i s  a ’d is e a s e ’
I f  runny nose
and coughs, th e  whooping a ir  in tak e
and lo s s  of a p p e tite
and l ig h t ,  hacking cough at f i r s t
and sn eez in g ,
then Whooping Cough.

Symptom 17 F ile  t e s t
t e s t  problem 
i s  a ’d is e a s e ’
I f  h igh , f a s t  r is in g  tem perature 
and sev ere  headache 
and vom iting
and rash -sm all p u rp lish  or reddish  sp o ts  on body 
and in to lera n ce  to  l ig h t  
then M en in g itis .

Symptom 15 F i l e  t e s t
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