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1 .  O u t l i n e  o f  e q u i p m e n t

T h r e e  u n i t s  o f  t h e  t u r b o  p a i n t e r s  c a n  b e  m o u n t e d  o n  t h e  3 - b e l l  R o o f  

M a c h i n e  i n  o r d e r  t o  c o a t  t h e  f r o n t  a r e a ,  h o o d ,  r o o f ,  l u g g a g e  a n d  r e a r  a r e a  

o f  t h e  v e h i c l e  b o d y .

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

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

1 6 5  s t e p s - ,  b e i n g  r e c i p r o c a t e d  l e f t w a r d  a n d  r i g h t w a r d  a n d  i s  t i l t e d  a n  

a n g l e  o f  1 3 0 °  a c c o r d i n g  t o  t h e  b o d y  s h a p e  d u r i n g  c o a t i n g  o n  t h e  f r o n t  a n d  

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

b o d y  i n  o r d e r  t o  c o a t  t h e  f r o n t  a r e a ,  h o o d ,  r o o f ,  l u g g a g e  a n d  r e a r  a r e a .

2 .  S p e c i f i c a t i o n s  o f  e q u i p m e n t

1 )  E l e v a t i o n

D r i v e  s o u r c e  :

S t r o k e ,  a n d  n u m b e r  o f  s t e p s  : 

S p e e d ,  a n d  n u m b e r  o f  s t e p s  :

P o s i t i o n  d e t e c t i o n  s y s t e m -  ะ

2 )  R e c i p r o c a t i o n

D r i v e  s o u r c e  ะ

C y c l e  4 ะ

S t r o k e  ะ

3 )  T i l t

D r i v e  s o u r c e  ะ

A n g l e ,  a n d  n u m b e r  o f  s t e p s  :

S p e e d ,  a n d  n u m b e r  o f  s t e p s  ะ

P o s i t i o n  d e t e c t i o n  s y s t e m  ะ

E x p l o s i o n - p r o o f  m o t o r  Z H P x ^ i ô O V x ' i P  

1 6 5 0  m m ,  a n d  1 6 5  s t e p s  ( 0  t o  1 6 A )

3 s t e p s  H i g h  s p e e d  2 0 0  m m / s e c .

M i d d l e  s p e e d  . 1 0 0  m m / s e c .

L o w  s p e e d  6 0  m m / s e c .

9 0 °  p h a s e  d i f f e r e n c e  2 - s i g n a l  p u l s e  

g e n e r a t o r  .

L i m i t  s w i t c h e s

( U p p e r ,  L o w  s p e e d ,  L o w  s p e e d  a n d  

L o w e r )

E x p l o s i o n - p r o o f  m o t o r

V a r i a b l e  i n  a  r a n g e  o f  .15 c y c l e s  t o  3 0

c y c l e s

2 0 0  mm

E x p l o s i o n - p r o o f  m o t o r  l K P x A 6 0 V x A p

1 0 0 ° ,  1 9  s t e p s  ( 0  t o  1 0 )  a n d  

1 0 °  /  p u l s e

2  s t e p s  H i g h  s p e e d  5  s e c .

L o w  s p e e d  1 5  s e c .

9 0 °  p h a s e  d i f f e r e n c e  2 - s i g n a l  p u l s e  

g e n e r a  t o r

P r o x i m i t y  s e n s o r  ( O u t  o f  p o s i t i o n  X 2 ,  

a n d  h o m e  p o s i t i o n )
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A )  T r a c k i n g

D r i v e  s o u r c e

S t r o k e ,  a n d  n u m b e r  o f  s t e p s  

S p e e d ,  a n d  n u m b e r  o f  s t e p s

P o s i t i o n  d e t e c t i o n  s y s t e m

E x p l o s i o n - p r o o f  s e r v o  m o t o r  2 ! i ? x 2 0 0 V x A P  

2 0 0 0  m m ,  a n d  1 5  a s t e p s  ( 0  t o  I S  7 )

6  s t e p s  F o l l o w - u p

. R e v e r s e  t r a v e l

H i g h  s p e e d  1 6 6  m m / s e c .

L o w  s p e e d  6 0  m m / s e c .

R e l a t i v e  +

R e l a t i v e  -

9 0 °  p h a s e  d i f f e r e n c e  p u l s e  g e n e r a t o r  

L i m i t  s w i t c h e s

( U p p e r ,  L o w  s p e e d ,  L o w  s p e e d  a n d  

L o w e r )

A d j u s t m e n t
1 )  A d j u s t m e n t  o f  e l e v a t i o n  s p e e d

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

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

t h e  i n v e r t e r .

T h e  p a r a m e t e r  N o s .  2 7 ,  2 8  a n d  2 9  a c e . u s e d  t o  s e t  t h e  s p e e d .

F o r  t h e  o p e r a t i o n ,  r e f e r  t o  t h e  o p e r a t i o n  m a n u a l  o f  t h e  i n v e r t e r .

T h e  s p e e d  r a n g e s  m a x .  2 0 0  m m / s e c .  t o  m i n .  6 0  m m / s e c . .

2 )  A d j u s t m e n t  o f  a c c e l e r a t i o n / d e c e l e r a t i o n  t i m e

T h e  a c c e l e r a t i o n / d e c e l e r a t i o n  t i m e ’ c a n  b e  s e t  b y  t h e  p a r a m e t e r  N o .  

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

t h e  o p e r a t i o n  m a n u a l  o f  t h e  i n v e r t e r .

A d j u s t a b l e  r a n g e :  1 . 0  s e c .  t o  6 0 0  s e c .

3 )  A d j u s t m e n t  o f  r e c i p r o c a t i o n  s p e e d

F o r  t h e  s p e e d  a d j u s t m e n t ,  t h e  f r e q u e n c y  c a n  b e  j e t  w i t h  t h e  

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

T h e  s p e e d  r a n g e s  1 0  c y c l e s / i n i n  t o  3 0  c y c l e s / m i n .

A )  A d j u s t m e n t  o f  r e c i p r o c a t i o n  a c c e l e r a t i o n / d e c e l e r a t i o n  t i m e

T h e  a c c e l e r a t i o n / d e c e l e r a t i o n  t i m e  c a n  b e  a d j u s t e d  w i t h  t h e  v a r i a b l e  

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

A d j u s t a b l e  r a n g e :  0 . 5  s e c .  t o  2 0  s e c .

5 )  A d j u s t m e n t  o f  t i l t  s p e e d

F o r  t h e  s p e e d  a d j u s t m e n t ,  t h e  f r e q u e n c y  c a n  b e  s e t  v / i t h  t h e  l o w / h i g h  

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

T h e  s p e e d  r a n g e s  m a x .  5 s e c . / 1 8 0 °  t o  m i n .  1 5  s e c . / 1 8 0 ° .
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6 )  A d j u s t m e n t  o f  t i l t  s c c e l e r a t i o n / d e c e l e r a t i o n  t i m e

T h e  a c c e l e r a t i o n / d e c e l e r a t i o n  t i m e  c a n  b e  a d j u s t e d  w i t h  t h e  v a r i a b l e  

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

A d j u s t a b l e  r a n g e :  0 . 5  s e c .  t o  2 0  s e c .

7 )  A d j u s t m e n t  o f  t r a c k i n g  s p e e d

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

r e l a t i v e  s p e e d s .

T h e  s p e e d  r a n g e s  m a x .  1 6 6  m m / s e c .  t o  m i n .  6 0  m m / s e c .

T h e  c o n v e y o r  s p e e d  +  0 . 5  n i / r n i n .  i s  u s e d  a s  t h e  g u i d e l i n e  o f  t h e :  

r e l a t i v e  s p e e d .

\

8 )  A d j u s t m e n t  o f  d r i v e  c h a i n  i n  t h e  e l e v a t i o n  s e c t i o n

L o o s e n  f o u r  M 1 8  b o l t s  ( I ) 1 a n d  a d j u s t  t h e  t e n s i o n  o f  t h e  d r i v e  c h a i n  

w i t h  t w o  M 1 2  t e n s i o n  b o l t s  ( ? )  .

I
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9 )  A d j u s t m e n t ;  o f  t r a c k i n g  d r i v e  c h a i n

L o o s e n  f o u r  M 1 6  b o l t s  ( T )  1 a n d  a d j u s t  t h e  t e n s i o n  o f  t h e  c h a i n  w i t h  

t h e  M 1 6  t e n s i o n  b o l t  ( 2 )  .

1 0 )  A d j u s t m e n t  o f  d r i v e  c h a i n  i n  t h e  t i l t  s e c t i o n

L o o s e n  f o u r  M 1 2  b o l t s  . ®  1 a n d  a d j u s t  t h e  t e n s i o n  o f  t h e  c h a i n  w i t h  

t h e  W 1 0  t e n s i o n  b o l t  ( ร ู ) .

© Dole



84

1 1 )  A d j u s t m e n t  o f  c h a i n  i n  t h e  t i l t  s e n s o r  s e c t i o n

L o o s e n  f o u r  M 3  b o l t s  ( T )  1 a n d  t i g h t e n  t h e  c h a i n  b y  m o v i n g  t h e  m a i n  

b o d y  o f  t h e  s e n s o r  i n  t h e  a r r o w  d i r e c t i o n .

T a k e  c a r e  n o t  t o  t i g h t e n  t h e  c h a i n  e x c e s s i v e l y .

G> Bote
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1 2 )  A d j u s t m e n t  o f  e l e v a t i o n  c h a i n

I n  o r d e r  t o  t i g h t e n  t h e  e l e v a t i o n  c h a i n ,  l o o s e n  t h e  n u t s  0  a n d  Q )  

a n d  s c r e w  i n  t h e  n u t  ( 2 )  .

Singla chain./00
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O th e rs L ooseness  o f  b o l e s  and o c h e r V is u a l  c h e ck  and h an d -co u c h ■ .■ เท Hot lo o s e R c t i g h t e nf a s t e n e r s
Hear and w ire  b rea k a g e  of l’i s u a l  ch eck  and h an d -co u c h : เท Gcac o r  w ir e  b re a k a g e  i s  n o t R ep la ceK . s o l e n o id  v a lv e o b s e r v e d .
P aine  l e a k a g e  from ccv V is u a l  chock ' . เ จ Leakage i s  n o t  o b s e r v e d . R ep la ceLooseness  t ;  jo i r .c  of j u n c t i o n V is u a l  ch eck  and h a a d - t c u c h เท Hot lo o s e R c t i g h t e np lac e
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3 - b e l l  R o o f  M a c h i n e ,  1  u n i t

L u b r i c a t io n .
p o i n t
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R cco= o n dcc i
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C rc as o -u p

5 Rod end 
b e a r in g

2 E pino ck  
c r  c a ร o 

AP-l
1/3 1/ l / l  II S u i t a b i o  

amount
G rcaso -up

ร Rack. £c 
pinLou

2
Nissoki .
E pinock
G rease

AP-l
1/3 H 1/1 H S u i t a b l e

amount
G re ase -u p

Viscosity division Ccac oil: cSc (20°C)
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T r o u b l e s h o o t i n g  f o r  3 - b e l l  R o o f  M a c h i n e

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

A

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

1 .  G e a r s  a r e  w o r n  
i n  t h e
r e d u c t i o n  g e a r .

D o e s  b a c k l a s h  
o f  o u t p u t  s h a f t  
e x c e e d  2 ° 7

R e p l a c e
r e d u c t i o n  g e a r .

2 .  C r a n k  s e c t i o n  
i s  l o o s e .

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

R e t i g h t e n

3 .  R o d  e n d  b e a r i n g  
i s  d e f e c t i v e  i n  
t h e  c r a n k  
s e c t i o n .

W e a r ,  b a c k l a s h  
a n d  a b n o r m a l  
n o i s e  o f  
b e a r i n g

R e p l a c e  
b e a r i n g .

A .  E T P  b u s h
m o u n t e d  o n  t h e  
c r a n k  a r m  i s  
d e f e c t i v e .

S l i p p i n g  o f  E T P  
b u s h  a n d  s h a f t

R e p l a c e  E T P  
b u s h .

J .  a i i u a r  p i l l
m o u n t e d  o n  t h e  
S l u i n g  a r m  i s
บ  L ü  k  fc! i 1 .

B r e a k a g e  UL  [ j j . i l R e p l a c e  p i n .

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

W e a r ,  b a c k l a s h  
a n d  a b n o r m a l  
n o i s e  o f  
b e a r i n g

R e p l a c e  
b e a r i n g .

7 .  H o s e s  i n t e r f e r e  
d u r i n g
r e c i p r o c a t i o n .

I n t e r f e r e n c e  o f  
h o s e s  a n d  s o  o n

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

0 .  D e f e c t i v e
r e c i p r o c a t i o n  
i n v e r  t e r

P a r a m e t e r  
s e t t i n g ,  a n d  
f r e q u e n c y

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

B

B e l t  d o e s  n o t  
t i l t  s m o o t h l y .

1 .  H V  c h a i n  i s  
l o o s e .

E l o n g a t i o n  o f  
H V  c h a i n

T i g h t e n  H V  
c h a i n  w i t h  ' 
t e n s i o n e r .

2 .  G e a r s  a r e  w o r n  
i n  t h e
r e d u c t i o n  g e a r .

D o e s  b a c k l a s h  
o f  o u t p u t  s h a f t  
e x c e e d  2 ° 7

R e p l a c e
r e d u c t i o n  g e a r .

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

C h a i n
e l o n g a t i o n

T i g h t e n  
c h a i n  w i t h  
t e n s i o n e r .

A . P r o x i m i t y
s e n s o r  f o r  h o m e  
p o s i t i o n  a n d  
o u t  o f  p o s i t i o n  
i s  d e f e c t i v e .

L o o s e n e s s  o f
p r o x i m i t y
s e n s o r
A m p l i f i e r  l a m p  
l i g h t i n g

R e p l a c e  s e n s o r  
a m p l i f i e r .

C o n t i n u e d  o n  t h e  n e x t  p a g e .
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P h e n o m e n o n P o s s i b l e  c a u s e C h e c k  c o n t e n t C o u n t e r m e a s u r e

D
B e l t  d o e s  n o t  
t i l t  s m o o t h l y .

5 . D e f e c t i v e  t i l t  
i n v e r t e r

P a r a m e  t e r  
s e t t i n g ,  a n d  
f r e q u e n c y .

R e p l a c e  
i n v e r t e r .

T r a c k i n g  i s  n o t  
s m o o t h .

1 . G e a r s  a r e  w o r n  
i n  t h e
r e d u c t i o n  g e a r .

D o e s  b a c k l a s h  
o f  o u t p u t  s h a f t  
e x c e e d  2 ° 7

R e p l a c e
r e d u c t i o n  g e a r .

2 . H V  c h a i n  i s  
l o o s e .

E l o n g a t i o n  o f  
H V  c h a i n

T i g h t e n  HV  
c h a i n  w i t h  
t e n s i o n e r .

3 . S e r v o  m o t o r  i s  
d e f e c t i v e .

L o o s e n e s s  o f  
t e r m i n a l  a n d  
c a b l e  b r e a k a g e

R e p l a c e  m o t o r  
c a b l e .

A P i n i o n  g e a r  i s  
b r o k e n .

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

R e p l a c e

c
5 . R a c k  i s  w o r n  o r  

f o r e i g n  m a t e -  
r i . 2.1 i _ร c  2 u p h i l l  
i n  t h e  r a c k .

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

6 B a c k l a s h  a n d  
w e a r  o n  t h e  
u n i v e r s a l  j o i n t

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

R e p l a c e  
u n i v e r s a l  
j o i n t .

7 B a c k l a s h  b e t 
w e e n  t r a c k i n g  
r a i l  a n d  b l o c k  
( l i n e a r  
b e a r i n g )

W e a r  a n d  
b a c k l a s h  o f  
r a i l  a n d  b l o c k

G r e a s e - u p

8 P u l s e  g e n e r a t o r  
f o r  t r a c k i n g  i s  
d e f e c t i v e .

A m p l i f i e r  l a m p  
l i g h t i n g

R e p l a c e

• 9 C a b l e v e y o r  i s  
d e f o r m e d  o r  
b r o k e n .

S t a t e  o f  
c a b l e v e y o r

C o r r e c t  o r  
r e p l a c e .

B e l l  e l e v a t i o n  
i s  n o t  s m o o t h .

1 G e a r s  a r e  w o r n  
i n  t h e
r e d u c t i o n  g e a r .

D o e s  b a c k l a s h  
o f  o u t p u t  s h a f t  
e x c e e d  2 ° 7

R e p l a c e
r e d u c t i o n  g e a r .

D
2 .  E l e v a t i o n  d r i v e  

c h a i n  i s  l o o s e .
C h a i n
e l o n g a t i o n

T e n s i o n e r
a d j u s t m e n t

3 B a c k l a s h  a n d  
w e a r  o n  t h e  
u n i v e r s a l  
j o i n t .

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

R e p l a c e  
u n i v e r s a l  
j o i n t .

4 G e a r  i s  w o r n  i n  
t h e  g e a r  b o x .

B a c k l a s h  o f  
g e a r

R e p l a c e

C o n t i n u e d  on t h e  n e x t  pa ge .
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P h e n o m e n o n P o s s i b l e  c a u s e C h e c k  c o n t e n t C o u n t e r m e a s u r e

B e l l  e l e v a t i o n  
i s  n o t  s m o o t h .

5 .  E l e v a t i o n  c h a i n  
i s  e x c e s s i v e l y  
t i g h t . ■ f t

• 7
j r

- e
1 0  nun  
t h e  c l  
a t  t h e  
l i m i t  
e l e v â t

T e n s i o n

T en s io n

T e n s i o n e r
a d j u s t m e n t

S 'O  -

o r  l e s s  a t  
l a i n  c e n t e r  

u p p e r  
o f  t h e  

: o r .

6 .  E l e v a t i o n  c h a i n  
i s  e l o n g a t e d .

4 4 0  mm  o r  l e s s  
w i t h  1 7  l i n k s

R e p l a c e  c h a i n .

7 .  O i l  s h o r t a g e  o f  
t h e  c h a i n

T  a n a l e »  r * f  r h a  i n

R e p l a c e  c h a i n .

ย .  B a c k l a s h  o f  t h e  
c o u p l i n g

L o o s e n e s s  o f  
b o l t s

R e  t i g h t e n

9 .  D e f e c t i v e  
p i l l o w  b l o c k

O i l  b l o t t i n g  o r  
b a l l  r u n - o u t

R e p l a c e  p i l l o w  
b l o c k .

1 0 .  D e f e c t i v e
s p r o c k e t  i n  t h e
e l e v a t i o n
s e c t i o n

W e a r  a n d  
b r e a k a g e  o f  
s p r o c k e t  t e e t h

R e p l a c e

1 1 .  B a c k l a s h  b e t 
w e e n  e l e v a t i o n  
r a i l  a n d  b l o c k  
( l i n e a r  
b e a r i n g )

W e a r  a n d  
b a c k l a s h  o f  r a i l  
a n d  b l o c k

G r e a s e - u p

1 2 .  B a c k l a s h  o f  t h e  
s p l i n e  s h a f t

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

R e p l a c e

1 3 .  F a s t e n i n g  b o l t s  
a r e  l o o s e .

L o o s e n e s s  o r  
g e t - o f f

R e  t i g h t e n

1 4 .  D e f e c t i v e  p u l s e  
g e n e r a t o r  f o r  
e l e v a  t i o n

A m p l i f i e r  l a m p  
l i g h t i n g

R e p l a c e

1 5 .  D e f e c t i v e
i n v e r t e r  f o r  
e l e v a t i o n

P a r a m e t e r  
s e t t i n g  a n d  
f r e q u e n c y

R e s e t  o r  
r e p l a c e  
i n v e r t e r .
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T r o u b l e s h o o t i n g  f o r  O t h e r  A c c e s s o r i e s

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

P a i n t  i s  n o t  
d i s c h a r g e d .

1 . D e f e c t i v e  
t r i g g e r  v a l v e

O N  a n d  O F F  o f  
p i l o t  a i r

R e p l a c e

2 . A i r / p a i n t  h o s e  
i s  b r o k e n .

R o u t e s  o f  
a i r / p a i n t  h o s e s

R e p l a c e

3 D e f e c t i v e  c c v  
f o r  p a i n t

ON  a n d  O F F  o f  
p i l o t  a i r

R e p l a c e

4 D e f e c t i v e  
s o l e n o i d  v a l v e

L a m p  l i g h t i n g R e p l a c e

5  . D e f e c t i v e
e l e c t r o -
p n e u m a t i c
c o n v e r t e r

O p e r a t i o n
s i g n a l

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

6 . I m p r o p e r  p a i n t  
c i r c u l a t i o n

P u m p  o p e r a t i o n  
a n d  b a l l  v a l v e  
o p e n / c l o s e

A d j u s t

*7 T ----------- r  c  : ~ ~

m a n u a l
o p e r a t i o n

o  *-• I- «

o p e r a t i o n  
m a n u a l .

ท - » ................. ». V. -

s w i t c h
o p e r a t i o n

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

1 . B r o k e n  a i r  h o s e D i s c o n n e c t i o n  
o f  h o s e  r o u t e

R e c o n n e c t  o r  
r e p l a c e .

2 . D e f e c t i v e
t a c h o m e t e r

O p e r a t i o n R e p l a c e

«

3 . D e f e c t i v e  
o p t i c a l  f i b e r  
c a b l e  f o r  
r o t a t i o n  
d e  t e c t i o n

K i n k  o f  f i b e r ,  
a n d  a m p l i f i e r  
o p e r a t i o n

R e p l a c e  a n d  
a d j u s  t  
a m p l i f i e r .

1
4 D e f e c t i v e  

s o l e n o i d  v a l v e
L a m p  l i g h t i n g R e p l a c e

5 D e f e c t i v e  a i r  
r e g u l a t o r

S p e c i f i e d  
p r e s s u r e  i s  
d e l i v e r e d  f r o m  
t h e  o u t l e t  o f  
t h e  a i r  
r e g u l a t o r  o r  
n o t .'

R e p l a c e  a i r  
r e g u l a t o r .

6  . D e f e c t i v e  a i r  
o p e r a t i o n  v a l v e

ON  u n d  O F F  o f  
a i r  o p e r a t i o n  
v a l v e

R e p l a c e  a i r  
o p e r a t i o n  v a l v e .

7  . D e f e c t i v e  a i r  
m o t o r

S e i z u r e  o f  a i r  
m o t o r

R e p l a c e  a i r  
m o  t o r .

C o n t i n u e d  on t h e  n e x t  p a g e .
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P h e n o m e n o n P o s s i b l e  c a u s e C h e c k  c o n t e n t C o u n t e r m e a s u r e

S h a p i n g  a i r  i s  
n o t  d e l i v e r e d .

1 .  A i r  h o s e  b r e a k 
a g e

D i s c o n n e c t i o n  
o f  a i r  h o s e  
r o u t e

C o n n e c t  o r  
r e p l a c e  a i r  
h o s e  .

2 .  D e f e c t i v e  a i r  
o p e r a t i o n  v a l v e

ON  a n d  O F F  o f  
a i r  o p e r a t i o n  
v a l v e

R e p l a c e  a i r  
o p e r a t i o n  v a l v e .

3 .  D e f e c t i v e  s o l e 
n o i d  v a l v e

L a m p  l i g h t i n g R e p l a c e

4 .  D e f e c t i v e  a i r  
r e g u l a t o r

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

5 .  S t a i n e d  s h a p i n g  
r i n g  o r  c l o g g e d  
h o l e

S h a p i n g  r i n g W a s h  x / i t ; h  
t h i n n e r  o r  
b l o w - o f f  d u s t  
w i t h  a i r .
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Inspection Check Sheet



Preventative Maintenance Inspection Check Sheet

Approval Seal Write U D

c Cleaning T Tiohtening ๐ No abnormalities
A Adjustment X Replacement A Maintenance pending
พ Repair L Lubrication

No. Inspection Location Inspection Description & Procedures Evaluation standard Check Comments
1 Elevation Motor Check for excessive noise, excessive heat, Exterior temp, less

severed cables. than booth temp. +
Evaluate by using stethoscope, thermo- 15 c. No abnormal
meter, visual and tactile inspection. noises.

2 Tracking Motor Check for excessive noise, excessive heat, Exterior temp, less
severed cables. than booth temp. +
Evaluate by using stethoscope, thermo- 50 c. No abnormal
meter, visual and tactile inspection. noises.

3 Reciprocator Motor Check for excessive noise, excessive heat, Exterior temp, less
severed cables. than booth temp. +
Evaluate by using stethoscope, thermo- 15 c. No abnormal
meter, visual and tactile inspection. noises.

4 Tilt Motor Check (or excessive noise, excessive heat. Exterior temp, less
severed cables. than booth temp. + '
Evaluate by using stethoscope, thermo- 30 c. No abnormal
meter, visual and tactile inspection. noises.

5 Elevation Speed Check (or excessive noise, excessive heat, Exterior temp, less
Reducer and sufficient oil supply. than booth temp. +

Evaluate by using stethoscope, thermo- 40 c. No abnormal
— meter, visual and tactile inspection. noises. Oil within

. level indication.
6 Tracking Speed Check for excessive noise, excessive heat, Exterior temp, less

Reducer and sufficient oil supply. than booth temp. +
Evaluate by using stethoscope, thermo- 40 c. No abnormal
meter, visual and tactile inspection.. noises. Oil within

level indication.
7 Reciprocator Speed Check for excessive noise, excessive heat, Exterior temp, less

Reducer and suffcient oil supply. than booth temp. +
Evaluate by using stethoscope, thermo- 40 c. No abnormal
meter, visual and tactile inspection. noises. Oil within

level indication.



Mo. Insoection Location I InsDection Oescriotion & Procedures Evaluation standard Check Comments
8 Tilt Speed Reducer Check for excessive noise, excessive heat, Exterior temp, less i

and sufficient oil supply. than booth temp. +
Evaluate by using stethoscope, thermo- 40 c. No abnormal
meter, visual and tactile inspection. noises. Oil within

level indication.
9 Elevation Orive Check for sufficient amount of grease, for Absence of rust.

Chain adequate tension, that stretch is less than Tension less than
specification value, and for any uneven wear. 4 % of spanner
Evaluation by visual inspection, calipers and length, stretch less
scale. than 2% of specifi-

cation length.
10

11 Tilt Drive Chain Check for sufficient amount of grease, for Absence of rust.
adequate tension, that stretch is less than Tension less than
specification value, and for any uneven wear. % of spanner
Evaluation by visual inspection, calipers and lengtti.
scale.

12 Elevation Chain (R,L) Check for sufficient amount of grease, for Absence of rust.
adequate tension, that stretch is less than Tension less than
specification value, and for any uneven wear. 4 % of spanner
Evaluation by visual inspection, calipers and length, stretch less
scale. than 2% of specifi-

cation length.
13 Drive Chain (or Check for sufficient amount of grease, for Absence of rust.

Sensors (for Cam, adequate tension, that stretch is less than Tension less Ilian
Pulse Wheel) specification value, and for any uneven wear. 4 % of spanner

Evaluation by visual inspection, calipers and length, stretch less
scale. than 2% of specifi-

cation length.
14 Elevation Connecting Check for sufficient amount of grease, for No spattering of

Shaft and Universal any grease being spattered, for any fallen sealing grease. Ab-
Joint (incl. bearings) keys, and that bolts are tight. Evaluation by sence of rust. Torque

visual inspection and torque wrench. 5  to 8  k g  m  ( M 1 4 .  M 1 6 )

15 Tracking Orive Shaft Check for sufficient amount of grease, for No spattering of
and Universal Joint any grease being spattered, for any fallen sealing grease. Ab-
(Incl. bearings) keys, and that bolts are tight. Evaluation by sence of rust. Torque

visual inspection and torque wrench. 5  l o  S  k g  m  ( M 1 4 .  M 1 6 )

T i L -โ J J C W E  UMIT



No. I Insoection Location Inspection Descriction & Procedures I Evaluation standard Check Comments
16 Trackino Drive Gear Check tor sufficient amount of grease, for Absence of rust. I 1

and Rack Gear any uneven wear, and that bolts are tight. Chain links not worn. I_____
Evaluation bv visual insoection and torque Torque 1 to 2 kg m
wrench. (M8. M10) I

17 Tracking Guide Rail Check for sufficient amount of grease, for Absence of rust.
and Bearing any uneven we3r, that bolts are tight, and Chain links not svorn.

for any scratches. Evaluation by visual No scratches.
inspection torque wrench. Torque 1 to 2 kg m

(MS. M10)
18 Elevation Guide Rail Check for sufficient amount of arease, for Absence of rust.

and Bearings any uneven wear, that bolts are tight, and Chain links not worn.
for any scratches. Evaluation by visual No scratches.
inspection torque wrench. Torque 1 to 2 kg m

(M8. M10)
19 Reciprocator Link Check for sufficient amount of grease, for Absence of rust.

Mechanism (Incl. any uneven wear, that bolts are tight, and Chain links not worn.
bearings) for any scratches. Evaluation by visual No scratches.

inspection torque wrench. Torque 1 to 2 kg โท
(MÛ, M10)

20 Swing Arm and Check for sufficient amount of grease, for Absence of rust.
Holder any uneven wear, that bolts are tight, and Chain links not worn.

for any scratches. Evaluation by visual No scratches.
inspection torque wrench. Torque 1 to 2 kg m'

(M8, M10) !
21 8e!l Mounting and Check for adequate tension, for any leaks No scratches or wear

Bell Pitch for the air cylinder, for any fallen debris to belt. No air or paint
inside the cover, that bolts are tight, and for leaks. No signs of
valve leaks. Evaluation by visual and tactile wear. Torque 0.4 to
inspection and torque wrench. 0.8 kg m (M5. M6)

22 Cable Tray and Check for any damage, that all components No wear or scratches.
Enclosure are properly mounted, for any obstructions Torque 1 to 2 kg m

or interferences, and for any looseness. (M8, M10)
Evaluation by visual inspection and torque
wrench.

23 Hoses and Check for any cuts or bends, for any leaks. No wear or scratches.
Couplings holes, and scratches. Evaluation by visual No air or paint leaks.

and tactile inspection and spanner. No contact with mov- *
able parts. •

24 Motor Current Elevation (Measure with amp probe.) Less than ' A
Reciprocator (Measure with amp probe) Less than A
Tracking (Measure with amp probe) Less than A
Tilt (Measure with amp probe.) Less than A

25 Bell RPM and Volt- R Bell (by tachometer, voltmeter) rpm KV
age C Bel! (by tachometer, voltmeter) rpm KV

L Bell (bv tachometer, voltmeter) rpm KV
26 PC Back Up Will back U D  new data.

-d e t a i l  o f  c  N  C O  0  t  R

r i p » ; /  o f E/J«X)£’S_ g/ja>&tKpœtLt'SA-ncM ^
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This spray machine is controlled with the following types of valves.

3 -6  E x p la n a t io n  o f  v a r io u s  v a lv e s  (N o  J S T  B E L L )

(A) ccv .............................................. Each paint is connected, and selected with this
valve.

(B) PURGE AIR 1, 2 ....................  This is the valve for the air used when washing
the DUMP side.

(C) PURGE THINNER 1, 2 . . . .  This is the valve for the thinner used when
washing the DUMP side.

(D) NEEDLE ...................................  This valve turns ON when paint or thinner is
discharged to the BELL CUP side. This is 
interlocked with the AIR MOTOR rotation.

(E) HEAD DUMP .................... .. . This valve turns ON during PRESPRAY and
HEAD DUMP WASHING.

(F) TRIGGER .................................  This valve turns the paint ON and OFF.
(G) DUM P ........................................  This valve turns ON during PRESPRAY and

DUMP WASHING.
(H) SOFT AIR .................................  This is the valve for the air used during HEAD

DUMP WASHING.
(I) SOFT THINNER ..................... This is the valve for the thinner used during

HEAD DUMP WASHING.
(J) BACK FACE THINNER . . . This is the valve for the thinner used during

washing of the back of the BELL CUP.
(K) SHAFT PURGE .......................  This is the valve that washes the gear shaft used

in the F/P.
(L) BYPASS VALVE ....................  This is the F/P bypass route for the paint used

during PRESPRAY and the air and thinner used 
during washing.

(M) CENTER VALVE 1, 2 ..........  This valve selects the SOLID or CLEAR color
system of the paint.

(N) METALLING ............................  This is the valve only installed on the ROOF
M/C, and is used for paint CAM CUT.

I
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3 - 7  C o n f i g u r a t i o n  o f  v a r i o u s  v a l v e s  ( N o .  3 S T  B E L L )

H E A D  D U M P  P R E S P R A Y

N E E D L E  P R E S P R A Y
A A B

(A ) . . . c c v (I) . . . . SO FT T H IN N E R
(B) . . . P U R G E  A IR (J) . . . . BACK F A C E  T H IN N E R
(C) . . . P U R G E  T H IN N E R (K ) . . . SH A FT P U R G E
(D ) . . . N E E D L E (L) . . . BYPASS V A LV E
(E ) . . . H E A D  D U M P (M ) . . . C E N T E R  V A LV E 1, 2
(F ) . . . T R IG G E R (N) . . . M ETA LLIN G
(G ) . . . . D U M P
(H ) . . . S O F T  A IRI
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3-8 PAINT TIME CHART (No JS T  BELL)

This pain t system detects the body’s relative position by counting the conveyor pulses and 
paints.
T he  body can be pain ted  by setting the paint conditions in "PO IN TS” 1 to 17 (SIDE) 
and 1 to 30 (R O O F ). T hese  points can be set p er m odel so painting that m eets the body 
shape is possible.
T he  m eaning  of each poin t is explained below.
(1) M A C H IN E  S TA R T

T he m achine start cou n te r begins to count w hen the body carrier turns the machine 
s ta rt LS ON. W hen the p rese t m achine start value is reached, the d ata  regarding the 
m odel and color to be handled  is read  in, and the paint point detecto r count begins. 
If the m achine is still painting w hen the m achine start is executed, the m achine start 
will be  ignored.

(2) P R E S P R A Y
W hen the m achine is started , pain t will be supplied to the bell tip w hen washing is 
com pleted  (after w ashing is com pleted  if during washing). This m ovem ent is called 
"P R E S P R A Y ” in this m achine.

(3) P O IN T  1 (W A SH IN G  C H E C K )
If the m achine is washing or in the P R E S P R A Y  check at this point, "W ASHING 
F A U L T ” will occur.
A  ST O P  C O M M A N D  will be issued to the  conveyor at this tim e, and washing or 
P R E S P R A Y  will continue.
To restart, press "R E S E T ” -  "C O N V E Y O R  R E S E T ” after P R E S P R A Y  is 
com pleted .

(4) P O IN T  2
T he  H IG H  V O L T A G E , S H A PIN G  A IR , R E C IP R O  m otor and c c v  are  turned  ON 
with this point.

(5) P O IN T  3 to 14 (S ID E ), P O IN T  3 to 27 (R O O F )
T h e  C C V  turns O N  betw een  these points, and  the FLO W  R A T E  and SFIAPING A IR 
stages can be changed.

(6) P O IN T  15 (S ID E ), 28 (R O O F )
T he  CCV, R E C IP R O  m o to r are tu rned  O F F  with this point and  brakes are  applied 
to the  A IR  M O T O R , and  lowers to the washing rotation.

(7) P O IN T  16 (S ID E ), 29 (R O O F )
T he  H IG H  V O L T A G E , SITAPING A IR  are  tu rned  O FF  with this point, and  washing 
starts.

(8) P O IN T  17 (S ID E ), 30 (R O O F )
T he  cou n ter and w ork a rea  are cleared  with this point as the coun ter reset.

f



101

By carrying o u t washing autom atically, the color can be changed betw een bodies in this 
pain t system .
Basically, the washing m ovem ent is contro lled  com pletely with timers, and can be carried 
ou t w ith a com bination  of the four washing cycles shown below.

(1) D U M P  W A SH IN G
This w ashing cycle washes in the o rd er o f "M A N IFO LD ” - f  "C EN TER  V A L V E ” 
-T F /P " -*  "T R IG G E R ” -►  "D U M P”.
W ashing is carried  out by closing the T R IG G E R , opening the C E N T E R  V A L V E  and 
D U M P , and  alternately  turning the P U R G E  A IR  and P U R G E  T H IN N E R  valves ON 
and  O FF.

(2) H E A D  D U M P  W A SH IN G
This washing cycle washes the H E A D  D U M P.
W ashing is carried  out by opening the H E A D  D U M P, closing the needle  and 
a lte rna te ly  turning the SO F T  A IR  and S O F T  T H IN N E R  valves O N  and  O FF. 3 4

(3) N E E D L E  W A SH IN G
This washing cycle washes in the o rd er o f "H EA D  D U M P ” "N E E D L E ” 
"B E L L ”.
W ashing is carried  out with the H E A D  D U M P  and N E E D L E  opened , and  by 
a lte rna te ly  turning the S O F T  A IR  and S O F T  T H IN N E R  valves ON and O FF.

(4) B E L L  C U P  W A SH IN G
This w ashing cycle washes the back of the B E L L  CUP with BACK F A C E  T H IN N E R .

3 - 9  W A S H I N G  T I M E  C H A R T  ( N o 3 S T  B E L L )

t
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D U M P  W A SH IN G

3 - 1 0  C o n f i g u r a t i o n  o f  v a r i o u s  v a l v e s  ( N o J S T  B E L L )

A A B

H E A D  D U M P  & N E E D L E  W A SH IN G
A A B

(A ) . . . c c v
(B) . . . P U R G E  A IR
( ๑  . . . P U R G E  T H IN N E R
(D ) . . . N E E D L E
(E ) . . . H E A D  D U M P
(F) . . . T R IG G E R
(G ) . . . . D U M P
(H ) . . . S O F T  A IR

(I) . . . . SO FT  T H IN N E R
(J) . . . . BACK  F A C E  T H IN N E R
(K) . . . S H A FT  P U R G E
(L) . . . BYPASS V A LV E
(M ) . . . C E N T E R  V A L V E  1, 2
(N) . . . M E T A L L IN G
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M achine F ailu re  and  R epair Record
M achine Code Date o f Failure C ause o f F ailure C orrective Action

T-Bell4-015
10/1/94 valve soft air leaks change the vavle
1/2/94 valve purge air malfunctions change the vavle

16/2/94 valve soft air malfunctions change tile vavle
11/5/94 valve purge air leaks change the vavle
2/6/94 valve soft air malfunctions change the vavle
1/8/94 valve purge air leaks change the vavle

23/8/94 valve soft air malfunctions change the vavle
20/10/94 valve purge air malfunctions change the vavle
21/12/94 valve soft air leaks change the vavle
28/2/95 valve soft air leaks change the vavle
22/3/95 valve purge air leaks change the vavle
24/4/95 valve soft air malfunctions change the vavle
9/5/95 valve purge air leaks change the vavle

29/5/95 valve purge air malfunctions change the vavle
30/5/95 valve soft air malfunctions change the vavle



M achine F ailu re  and  R epair Record
M achine Code Date o f F ailure C ause o f F ailu re C orrective  Action

T-Bell4-015
13/7/95 valve purge air leaks change the vavle
20/7/95 valve soft air malfunctions change the vavle
21/8/95 valve soft air leaks change the vavle
13/9/95 valve purge air malfunctions change the vavle

25/10/95 valve soft air leaks change the vavle
9/1/96 valve purge air leaks change the vavle

25/1/96 valve soft air malfunctions change the vavle
14/2/96 valve purge air leaks change the vavle
22/4/96 valve soft air malfunctions change the vavle
17/6/96 valve purge air malfunctions change the vavle
17/7/96 valve soft air leaks change the vavle
12/9/96 valve purge air leaks change the vavle
30/9/96 valve soft air malfunctions change the vavle
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MEDIAN RANKS
SAMPLE SIZE

j \ ท 1 2 3 4 5 6 7 8 9 1 0

1 50.๓0 29.289 20.630 15.910 12.945 10.910 9.428 8.3๓ 7.412 6.697
2 70.711 50.000 38.573 31.381 26.445 22.849 20.113 17.962 16.226
3 79.370 61.427 50.0๓ 42.141 36.412 32.052 28.624 25.857
4 84.090 68.619 57.859 50.0๓ 44.015 39.308 35.510
5 87.055 73.555 63.588 55.984 50.0๓ 45.169
6 89.0๓ 77.151 67.948 60.691 54.831
7 ๓.572 79.887 71.376 64.490
8 91.7๓ 82.038 74.142
9 92.587 83.774

1 0 93.303

MEDIAN RANKS
SAMPLE SIZE

j \ ท 1 1 1 2 13 14 15 16 17 18 19 2 0

1 6.107 5.613 5.192 4.830 4.516 4.240 3.995 3.778 3.582 3.406
„ 2 14.796 13.598 12.579 11.702 10.940 10.270 9.678 9.151 8.677 8.251

3 23.578 21.669 20.045 18.647 17.432 16.365 15.422 14.581 13.827 13.147
4 32.380 29.758 27.528 25.608 23.939 22.474 21.178 20.024 18.988 18.055
5 41.189 37.853 35.016 32.575 30.452 28.589 26.940 25.471 24.154 22.967
6 50.0๓ 45.951 42.508 39.544 36.967 34.605 32.704 30.921 29.322 27.880
7 58.811 54.049 50.๓0 46.515 43.483 40.823 38.469 36.371 34.491 32.795
8 67.620 62.147 57.492 53.485 50.0๓ 46.941 44.234 41.823 39.660 37.710
9 76.421 70.242 64.984 60.456 56.517 53.059 50.0๓ 47.274 44.830 42.626

1 0 85.204 78.331 72.472 67.425 63.033 59.177 55.766 52.726 50.0๓ 47.542
1 1 93.893 86.402 79.955 74.392 69.548 65.295 61.531 58.177 55.170 52.458
1 2 94.387 87.421 81.353 76.061 71.411 67.296 63.629 60.340 57.374
13 94.808 88.298 82.568 77.525 73.060 69.079 65.509 62.289
14 95.169 89.060 83.635 78.821 74.529 70.678 67.205
15 95.484 89.730 84.578 79.976 75.846 72.119
16 95.760 90.322 85.419 81.011 77.033
17 96.005 90.849 86.173 81.945
18 96.222 91.322 86.853
19 96.418 91.749
20 96.594
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MEDIAN RANKS
SAMPLE SIZE

j \ ท 2 1 2 2 23 24 25 26 27 28 29 30
1 3.247 3.101 2.969 2.847 2.734 2.631 2.534 2.445 2.362 2.284
2 7.864 7.512 7.191 6.895 6.623 6.372 6.139 5.922 5.720 5.532
3 12.531 11.970 11.458 10.987 10.553 10.153 9.781 9.436 9.114 8.814
4 17.209 16.439 15.734 15.088 14.492 13.942 13.432 12.958 12.517 12.104
5 21.890 20.911 20.015 19.192 18.435 17.735 17.086 16.483 15.922 15.397
6 26.574 25.384 24.297 23.299 22.379 21.529 20.742 2 0 . 0 1 0 19.328 18.691
7 31.258 29.859 28.580 27.406 26.324 25.325 24.398 23.537 22.735 21.986
8 35.943 34.334 32.863 31.513 30.269 29.120 28.055 27.065 26.143 25.281
9 40.629 38.810 37.147 35.621 34.215 32.916 31.712 30.593 29.550 28.576

1 0 45.314 43.286 41.431 39.729 38.161 36.712 35.370 34.121 32.958 31.872
1 1 50.000 47.762 45.716 43.837 42.107 40.509 39.027 37.650 36.367 35.168
1 2 54.686 52.238 50.000 47.946 46.054 44.305 42.685 41.178 39.775 38.464
13 59.371 56.714 54.284 52.054 50.0๓ 48.102 46.342 44.707 43.183 41.760
14 64.057 61.190 58.568 56.162 53.946 51.898 50.000 48.236 46.592 45.056
15 68.742 65.665 62.853 60.271 57.892 55.695 53.658 51.764 50.0๓ 48.352
16 73.426 70.141 67.137 64.379 61.839 59.491 57.315 55.293 53.408 51.648
17 78.109 74.616 71.420 68.487 65.785 63.287 60.973 58.821 56.817 54.944
18 82:791 70.089 75.703 72.594 69.730 67.084 64.630 62.350 60.225 58.240
19 87.469 83.561 79.985 76.701 73.676 70.880 68.288 65.878 63.633 61.536
2 0 92.136 88.030 84.266 80.808 77.621 74.675 71.945 69.407 67.041 64.852
2 1 96.753 92.488 88.542 84.912 81.565 78.471 75.602 72.935 70.450 68.128
2 2 96.898 92.809 89.013 85.507 82.265 79.258 76.463 73.857 71.424
23 97.031 93.105 89.447 86.058 82.914 79.990 - 77.265 74.719
24 97.153 93.377 89.847 86.568 83.517 80.672 78.014
25 97.265 93.628 90.219 87.042 84.078 81.309
26 97.369 93.861 90.564 87.483 84.603
27 97.465 94.078 90.865 87.89628 97.555 94.280 91.18629 97.638 94.468
30 97.716
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MEDIAN RANKS
SAMPLE SIZE

j \ n 31 32 33 34 35 36 37 38 39 40
1 2 . 2 1 1 2.143 2.078 2.018 1.961 1.907 1.856 1.807 1.762 1.718
2 5.355 5.190 5.034 4.887 4.749 4.618 4.495 4.377 4.266 4.1๓
3 8.533 8.269 8 . 0 2 1 7.787 7.567 7.359 7.162 6.975 6.798 6.629
4 11.716 11.355 11.015 10.694 10.391 10.105 9.835 9.578 9.335 9.1035 14.905 14.445 14.011 13.603 13.218 12.855 12.510 12.184 11.874 11,580
6 18.094 17.535 17.๓9 16.514 16.046 15.605 15.187 14.791 14.415 14.057
7 21.284 20.626 20.๓7 19.425 18.875 18.355 17.864 17.398 16.956 16.5๓
8 24.474 23.717 23.006 22.336 21.704 21.107 20.541 20.๓5 19.497 19.013
9 27.664 26.809 26.๓5 25.247 24.533 23.858 23.219 22.613 22.038 21.492

1 0 30.855 29.901 29.004 28.159 27.362 26.609 25.897 25.221 24.5๓ 23.971
1 1 34.046 32.993 32.๓3 31.071 30.192 29.361 28.575 27.829 27.122 26.449
1 2  . 37.236 36.085 35.๓3 33.983 33.022 32.113 31.253 ๓.437 29.664 28.928
13 40.427 39.177 38.๓2 36.895 35.851 34.865 33.931 33.046 32.2๓ 31.407
14 43.618 42.269 41.๓1 39.807 38.681 37.616 36.609 35.654 34.748 33.๓6
15 46.809 45.362 44.๓1 42.720 41.511 40.368 39.287 38.262 37.290 ๓ .๓ ร
16 50.000 48.454 47.0๓ 45.632 44.340 43.120 41.965 40.871 39.832 38.844
17 53.191 51.546 50.0๓ 48.544 47.170 45.872 44.644 43.479 42.374 41.323
18 56.382 54.638 52.999 51.456 50.0๓ 48.624 47.322 46.087 44.916 43.๓2
19 59.573 57.731 55.999 54.368 52.8๓ 51.376 50.0๓ 48.696 47.458 46.281
2 0 62.763 60.823 58.998 57.280 55.660 54.128 52.678 51.304 50.0๓ 48.7๓
2 1 65.954 63.915 61.998 60.193 58.489 56.8๓ 55.356 53.913 52.542 51.239
2 2 69.14S 67.๓7 64.997 63J.05 61.319 59.632 58.035 56.521 55.084 53.719
23 72.335 70.099 67.997 66.017 64.149 62.383 60.713 59.129 57.626 56.198
24 75.526 73.191 70.996 68.929 66.973 65.135 63.391 61.738 60.168 58.677
25 78.716 76.283 73.995 71.841 69.808 67.837 66.069 64.346 62.710 61.1๓
26 ■ ' 81.906 79.374 76.994 74.752 72.637 70.639 68.747 66.954 65.252 63.635
27 85.094 82.465 79.993 77.664 75.467 73.391 71.425 69.562 67.794 66.114
28 88.282 85.555 82.991 80.575 78.296 76.142 74.103 72.171 70.3๓ ๓.59329 91.467 88.644 85.989 83.486 81.125 78.899 76.781 74.779 72.878 71.072
30 94.645 91.731 88.985 86.397 83.954 81.645 79.459 77.387 75.420 73.550
31 97.789 94.810 91.979 89.306 86.782 84.395 82.136 79.994 77.962 76.029
32 97.857 94.966 92.213 89.608 87.145 84.813 82.602 ๓.503 78.๓8
33 97.921 95.113 92.433 89.894 87.490 85.209 83.044- ๓ . 9 8 6
34 97.982 95.251 92.641 90.165 87.816 85.585 83.465
35 98.039 95.๓2 92.8๓ 90.422 88.126 85.943
36 98.093 95.505 93 025 90.665 88.420
37 98.144 95.622 93.202 90.897
38 98.192 95.734 93.371
39 98.238 95.839
40 98.282
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MEDIAN RANKS
SAMPLE SIZE

j \ n 41 42 43 44 45 46 47 48 49 50
1 1.676 1.637 1.599 1.563 1.528 1.495 1.464 1.434 1.405 1.377
2 4.060 3.964 3.872 3.785 3.702 3.622 3.545 3.472 3.402 3.334
3 6.649 6.316 6.170 6.031 5.898 5.771 5.649 5.532 5.420 5.312
4 8.883 8.673 8.473 8.282 8.099 7.925 7.757 7.597 7.443 7.295
5 11.300 11.033 10.778 10.535 10.303 10.080 9.867 9.663 9.467 9.279
6 13.717 13.393 13.084 12.789 12.507 12.237 11.979 11.731 11.493 11.265
7 16.135 15.754 15.391 15.043 14.712 14.394 14.090 13.799 13.519 13.250
8 18.554 18.115 17.697 17.298 16.917 16.551 16.202 15.867 15.545 15.236
9 20.972 20.477 20.004 19.553 19.122 18.709 18.314 17.935 17.571 17.222

1 0 23.391 22.838 22.311 21.808 21.327 20.867 20.426 20.๓3 19.598 19.209
1 1 25.810 25.200 24.618 24.063 23.532 23.025 22.538 22.072 21.625 21.195
1 2 28.228 27.562 26.926 26.318 25.738 25.182 24.650 24.140 23.651 23.181
13 30 647 29.924 29.233 28.574 27.943 27.340 26.763 26.209 25.678 25.168
14 33.066 32.285 31.540 30.829 30.149 29.498 28.875 28.278 27.705 27.154
15 35.485 34.647 33.848 33.084 32.355 31.656 30.988 30.347 29.731 29.141
16 37.905 37.009 36.155 35.340 34.560 33.814 33.100 32.415 31.758 31.127
17 40.324 39.371 38.463 37.595 36.766 35.972 35.212 34.484 33.785 33.114
18 42.743 41.733 40.770 39.851 38.972 38.130 37.325 36.553 35.822 35.100
19 45.162 44.095 43.078 42.106 41.177 40.289 39.437 38.622 37.839 37.087
2 0 47.581 46.457 45.385 44.361 43.3S3 42.447 41.550 40.690 39.866 39.074
2 1 50.000 48.819 47.692 46.617 45.589 44.605 43.662 42.759 41.892 41.060
2 2 52.419 51.181 50.000 4S.872 47.794 46.763 45.775 44.825 43.919 43.047
23 54.838 53.543 52.307 51.128 50.000 48.921 47.887 46.897 45.946 45.033
24 57.257 55.905 54.615 53.383 52.206 51.079 50.๓0 48.966 47.973 47.020
25 59.676 58.267 56.922 55.639 54.411 53.237 52.112 51.034 50.000 49.007
26 62.095 60.629 59.230 57.894 56.617 55.395 54.225 53.103 52.027 50.993
27 64.514 62.991 61.537 60.149 58.823 57.553 56.337 55.172 54.054 52.980
28 66.933 65.353 63.845 62.405 61.028 59.711 58.450 57.241 56.081 54.96629 69.352 67.714 66.152 64.660 63.234 61.869 60.562 59.310 58.107 56.953
30 71.771 70.076 68.459 66.916 65.440 64.027 62.675 61.378 60.134 58.940
31 74.190 72.438 70.767 69.171 67.645 66.186 64.767 63.447 62.161 60.926
32 76.609 74.800 73.074 71.426 69.851 68.344 66.9๓ 65.516 64.188 62.913
33 79.028 77.162 75.381 73.681 72.056 70.502 69.012 67.585 66.215 64.899
34 81.446 79.523 77.689 75.937 74.262 72.660 71.125 69.653 68.242 6 6 . 8 8 6
35 83.865 81.885 79.996 78.192 76.467 74.817 73.237 71.722 70.268 68.873
36 86.283 84.246 82.303 80.447 78.673 76.975 75.349 73.791 72.295 70.859
37 88.700 86.607 84.609 82.702 80.878 79 133 77.462 75.859 74.322 72.546
38 91.117 88.967 86.916 84.956 83.083 81.291 79.574 77.928 76.349 74.832
39 93.531 91.327 89.222 87.211 85.283 83.448 81.686 79 997 78.375 76.819
40 95.940 93.684 91.527 89.465 87.493 85.606 83.798 82.065 80.402 78.805
41 98.324 96.036 93.830 91.718 89.697 87.763 85.910 84.133 82.428 80.791
42 98.363 96.127 93.969 91.900 89.920 8 8 . 0 2 1 8 6 . 2 0 1 84.455 82.778
43 98.401 96.215 94.102 92.075 90.132 88.269 86.481 84.764
44 98.437 96.298 94.229 92.243 90.337 88.507 86.750
45 98.471 96.378 94.351 92.403 90.532 88.73546 98.504 96.455 94.468 92.557 90.721
47 98.536 96.528 94.580 92.70548 98.566 96.598 94.688
49 98.595 96.666
50 98.623
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TABLE 5 Critical values of chi-square \

\ 0

d.f. *0.99J * 'o .990 *0.97.5 *0.950 *0.900

1 0.0000393 0.0001571 0.0009821 0.๓39321 0.0157908
2 0.0100251 0.0201007 0.0506356 0.102587 0.210720
3 0.0717212 0.114832 0.215795 0.351846 0.584375
4 0.206990 0.297110 0.484419 0.710721 1.063623
5 0.411740 0.5543๓ 0.831211 1.145476 1.61031
6 0.675727 0.872085 1.237347 1.63539 2.20413
7 0.989265 1.239043 1.68987 2.16735 2.83311
8 1.344419 1.646482 2.17973 2.73264 3.48954
9 1.734926 2.087912 2.7๓39 3 32511 4.16816

10 2.15585 2.55821 3.24697 3.94030 4.86518
11 2.60321 3.05347 3.81575 4.57481 5.57779
12 3.07382 3.57056 4.40379 5.22603 6.30380
13 3.56503 4.10691 5.๓874 5.89186 7.04150
14 4.07468 4.66043 5.62872 6.57063 7.78953
15 4.60094 5.22935 6.26214 7.26094 8.54675
16 - 5.14224 5.81221 6.90766 7.96164 9.31223
17 5.69724 6.40776 ' 7.56418 8.67176 10.0852
18 6.26481 7.01491 8.23075 9.39046 10.8649
19 6.84398 7.63273 8.90655 10.1170 11.6509
20 7.43386 8.26040 9.59083 10.8508 12.4426
21 8.03366 8.89720 10.28293 11.5913 13.2396
22 8.64272 9.54249 10.9823 12.3380 14.0415
23 9.26042 10.19567 11.6885 13.0905 14.8479
24 9.88623 10.8564 12.4011 13.8484 15.6587
25 10.5197 11.5240 13.1197 14.6114 16.4734
26 11.1603 12.1981 13.8439 15.3791 17.2919
27 11.8076 12.8786 14.5733 16.1513 18.1138
28 12.4613 13.5643 15.3079 16.9279 18.9392
29 13.1211 14.2565 16.0471 17.7083 19.7677
30 13.7867 14.9535 16.7908 18.4926 20.5992
40 20.7065 22.1643 24.4331 26.5093 29.0505
50 27.9907 29.7067 32.3574 34.7642 37.6886
60 355346 37.4848 40.4817 43.1879 46.4589
70 43.2752 45.4418 48.7576 51.7393 55.3290
80 51.1720 53.54๓ 57.1532 60.3915 64.2778
90 59.1963 61.7541 65.6466 69.1260 73 2912

100 67.3276 70.0648 74.2219 77.9295 82.3581
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TABLE 5 (C onc lu ded )

*0./00 *0.050 *0.025 *0.0/0 *0.005 d.f.-

2.70534' 3.84146 5.02389 6.63490 7.87944 1
4.60517 5.99147 7.37776 9.21034 10.5966 2
6.25139 7.81473 9.34840 11.3449 12.8381 3
7.77944 9.48773 11.1433 13.2767 14.8602 4
9.23635 11.0705 12.8325 15.0863 16.7496 5

10.6446 12.5916 14.4-494 16.8119 18.5476 ■ '6
12.0170 14.0671 16.0128 18.4753 20.2777 7
13.3616 15.5073 17.5346 20.0902 21.9550 8
14.6837 16.9190 19.0228 21.6660 23.5893 9
15.9871 18.3070 20.4831 23.2093 25.1882 10
17.2750 19.6751 21.9200 24.7250 26.7569 11
18.5494 21.0261 23.3367 26.2170 28.2995 12
19.8119 22.3621 24.7356 27.6883 29.8194 13
21.0642 23.6848 26.1190 29.1413 31.3193 14
22.3072 24.9958 27.4884 30.5779 318013 * 15
23.5418 26.2962 28.8454 31.9999 34.2672 16
24.7690 27.'5871 30.1910 33.4087 35.7185 17
25.9894 28.8693 31.5264 34.8053 37.1564 18
27.2036 30.1435 32.8523 36.1908 38.5822 19
28.4120 31.4104 34.1696 37.5662 39.9968 20
29.6151 32.6705 35.4789 38.9321 41.4010 21
30.8133 33.9244 36.7807 40.2894 42.7956 22
32.0069 35.1725 38.0757 41 6384 44.1813 23
33.1963 36.4151 39.3641 42.9798 45.5585 24
34.3816 37.6525 40.6465 44.3141 46.9278 25
35.5631 38.8852 41.9232 45.6417 48.2899 26
36.7412 40.1133 43.1944 46.9630 49.6449 27
37.9159 41.3372 44.4607 48.2782 50.9933 28
39.0875 42.5569 45.7222 49.5879 52.3356 29
40.2560 43.7729 46.9792 50.8922 53.6720 30
51.8050 55.7585 59.3417 63.6907 66.7659 40
63.1671 67.5048 71.4202 76.1539 79.4900 50
74.3970 79.0819 83.2976 88.3794 91.9517 60
85.5271 90.5312 95.0231 100.425 104.215 70
96.5782 101.879 106.629 112.329 116.321 80

107.565 113.145 118.136 124.116 128.299 90
118.498 124.342 129.561 135.807 140.169 1๓

From “Tables of the Percentage Points of the -̂Distribution." Biometrika Table; for Statisticians, Vol. 1, 3rd ed. (1966). Reproduced by permission of the Biometrika Trustees.
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