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I  N T R O  D  U  C T  I  O N

T h a n k  y o u  v e r y  n u c h  f o r  c h o o s i n g  o u r  C P D X  P r o g r a m n a b l e  I n d e x e r .  T h i s  I n d e x e r  h a s
b e e n  n e w l y  d e s i g n e d  a n d  m a n u f u c t u r e d  p r e c i s i o n  i n d e x e r  n o r  o n l y  f o r  t i n e  a n d
c o s t  s a v i n g  p u r p o s e  b u t  a l s o  b e i n g  d e s i g n e d  c o n s i d e r i n g  m a i n t e n a n c e ,  s a f e t y  a n d
d u r a b i l i t y .
H o w e v e r ,  y o u  a r e  r e q u e s t e d  t o  f u l l y  u n d e r s t a n d  i t s  o p e r a t i o n  m e t h o d  a n d
n e c e s s a r y  l n a i n I e n a n c e  L o  g e t  r e q u i r e d  a c c u r a c y  a n d  a v o i d  a c c i d e n t s .
l , l  e  h o p e  y o u  e n j o y  i t s  e x c e l l e n t  f e a t u r e s  a n d  a p p l i c a t i o n s .

S P E C  I  A L  C A U T  I  O N S

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

O  P O I i E R  S O U R C E  F O R  C O N T R O L L E R  :  A C l 2 O V  +  1 O % ,  S  I  N G L E - P H A S E  3 . 5 T I P S .

N e v e r  a p p l y  v o l  t a g e  t o  t h e  w i r e s ,  l i o .  @  &  @  
( R e m o r e  S r a r r )  a n d  N o .  O  &

N o .  ( 9 ,  ( E m e r g e n c v  s t o p )  o f  r e r n o t , e  c a b l e s .

O T H E R ( , J I S E ,  I T  I , I A Y  D E S T R O Y  C P U  B O A R D  A N D  P O I d E R  S U P P L Y  B O A R D .

@  N e v e r  u s e  f  i n g e r n a i  l s  o r  p o i n t e d  r n a I e r i a l s  t , o  p r e s s  C o n t , r o l  i e r  K e y  B o a r d  I o
a v o i d  K e y  t r o u b l e s .

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

@  A i r v a y s  u s e  F R L  ( A i r  f i l t e r ,  R e g u l a i o r ,  L u b l i c a r o r )
t h e  a i r  c i a m p  u n i t .
0 thecw ise ,  i t  nay  cau  se  ma l . f unc t i ons  on  t he  i  ndexe  r ,  such  as  i nsu f f  i c i en t
p i s t on  rods  re tu rn '  f a i i u res  o f  c l amp /unc lanp  check  cy l i nde r  o r  t he  so leno id
va l ve  f o r  unc lan rp  ge t t i ng  wa te r  i n I o  r he  i ns i de  o f  t he  i ndexe r ,

@ T i rne  t o  t i r ne ,  check  t he  no to r  cab les  f o r  any  damage ,  and  i f  any  damage  i s
f ound ,  r epa i r  i t  $ i t h  t ape ,  e t c  i nned ia te l y ,  and  ca l l  you r  dea le r  r o  ge t  a
new  cab le  ! o  r ep lace .
coo lan t  en te r i 0g  i n to  i ns i de  o f  t he  no to r  f i n  w i t l  cause  encode r  f a i l u re  o r
w i re  da rnages .  The re fo re ,  check  t he  bo I t s ,  nu t s  o f  t he  no t , o r  cab le  connec ro r
and  t he  mo t ,o r  f i n  pe r i od i ca l l y .
Neve r  use  t h i s  un i t  w i t h  l oose  bo l t s  and  nu t s .

@ Avo id  hav ing  t oo l s  o r  wo rkp ieces  c rash  i n to  t he  i ndexe r .

@ { , ; hen  | l l oun t i ng  j i g  and  f i x t u res ,  e t c  on  t he  i ndexe r  r emov ing  t he  s tanda rd
sc ro l l  chuck ,  neye r  use  unnecessa ry  l ong  sec  bo I t s .
0 the rw i se ,  i t  w i l l  cause  mach ine  v i b ra t i on  du r i ng  ro ta r i on  o r  o i l  l eakage .

@ As  t he  Z -Phase  o f  t he  rno to r  w i l l  be  se r  as  CPDX 's  l l a ch ine  Ze ro ,  ! o l e rances
oay  be  f ound  by  t he  wo rmgea r  back lash  acco rd ing  ro  t he  o r i g i n  r e tu rn
d i r ec t i on .  The  saoe  can  be  sa id  abou t  l , r l o r k  Ze ro .
So  t ha t ,  o r i g i n  r e tu rns  bo th  t o  ach ine  Ze ro  and  0o rk  Ze ro  shou ld  be
execu ted  f  r oa r  t he  d i r ec t i ons  i o  wh i ch  t he  back lashes  a re  no t  f ound  ro  r ne
d i v i d i ng  ang le .

a n d  t h e  p l  a c e  I  r e e  f  r o m

f o  s u p p l y  c l e a n  a i r  t o



TABLE O. D. 1 , 7 7  ( 6 . 9 7 "  ) 220  (8 .66 "  ) 2 8 2  ( 1 1 . i 0 "  )

TABLE BORE 4 5  ( L  . 7 7 ' ,  ) 63 .5  (2 .50 '  ) 9 0  ( 3 . 5 4 '  )

CHUCK
0 .  D . 1 6 7  ( 6 . 5 7 "  ) 2 t0  (8 .27 "  ) 274  (  10 .79 '  )
I .D . 4 4  ( 1 . 7 3 ' ,  ) 63 ( 2 . 4 8 "  ) 9 0  ( 3 . 5 4 "

I NNER J AI,J 4 -42  (0 .  r 6 -1 .65 " 4-62-(9 .16-2 .44" ) 4 - 8 8  ( 0 .  i 6 - 3 . 4 6

OUTER JAi,J t 0 - i 5 6  ( 0 . 3 9 - 6 . 1 4 " t 0 - r80  (0 .  gg -2 .09 "  ) 12-230  (0 .47-9 .06"  )

CENTER HEIGHT i 3 0  ( 5 . 1 2 ' ,  ) 1 5 0  ( 5 . 9 1 "  ) t go  (7 .48 "  )

P L A C I N C  D I R E C T I O N | I O R I Z O N T A L  /  V E R T i C A L

G U I D E  B L O C K  I d I D T H l 8  h7  (o .7og "  )
S P I N D L E  B R A K E  T O R Q U E
K g . m  (  I b s / f o o t )
xa t  6Ke /cn l  (85  PSI  )

l s  (  u0 ) 22  (  160 ) 32 (232)

BRAKE SYSTEI{ p l t E U U l r i C  : 5 - 7  K g l c m '  ( 7 0 - 1 0 0  P S D

PARALLELISil OVER TURRET
FACE TO BASE

0 . 0 2  ( 0 . 0 0 0 8 "  )

TURRET AXIAL CONCENTRICITY 0 . 0 1 5  ( 0 . 0 0 0 6 '  )
CENTER BOSS CONCENTRITY 0 .02  (0 .0008 "  )
BOTTOi l  TO SIDE BASE
SQUARENESS

0 . 0 i  p e r  1 0 0  ( 0 . 0 0 0 4 "  P e r  4 "  )

CHUCK CENTER CONCENTRICITY 0 i3 )0 .0012 "  ( adu ius tab ie  r o  0 .0005 "  )

I{ AX . I.JOR K LOAD HOR I ZONTAL Z Boks( tso lus 120ke  (265  Ibs ) r80ks  (400  l bs )

VERT ICAL { .C.40 (  eo
:-J

60 ( r rs  ) 90 (zoo )

I rX .  THR t iST

LOAD AGAINST

CHUCK SIJRFACE

VERTICAL LOAD
L): ! ' , ' \ .  500 (1100

i - a

L- l
600 ( rszo ) 700 ( r i , lo  )

HORi ZONTAL LOAI ( 4BsT-lzzo
i l  ! i I_ - J

300  (600  ) 3b0 070 )

C I R C U } I F E R E N T i A I 150 (sro 1 8 0  ( 4 0 0  ) 200  (440  )

LUBR ICATION O I L-BATH
TOTAL CEAR REDUCTION RATIO I 90
INDEXING ACCURACY w i t h i n  + 3 0 "

R E P E A T A B I L I T Y w i  t h i n  1 0 "
BACKLASH w i t h i n  6 0 "
FEED RATE (  rpm) 0 .05  -  2  10  (5 ) ,  0 .025  I i o  (b ) ,  0 .0125  0 .5  lo l l l
l ' l0T0R CLOSED-LOOP DC DRIVE

t|1E I CHT
H /  CHUCK 46Ks(  i o t  I bs  ) 64 .5Ke ( r42  l bs ) I  i  I  . 5 K e (  2 4 6  l b s  )
i,l /  SUBTABLE 44Ks(97 I bs ) 61  .OKs (  t sq  I bs  ) ioz .sKsQz6 Ibs)

D I M E N S I O N

lntn
1 ncfi

; L  N o . A AI B C D E a b c d e k R n
CPDX- 6 250 zo 240 zz5 L6't 42r 184 I55 204 1 1 4 oo...trt< - I 8 i E i30

9-  84 . 6 6 9 . 4 b 8 . 8 6 i . 5 7 6 .  b ' /
' t  .24 6 .  r 0 8 . 0 3 4 . 4 9 2 . 6 0 0.7 r 0 . 7 1 5 . t 2

CPDX- 8 zw 260 280 z42 l0 4 5 I 204 165 204 LZ0 75 18 r8 150
t . 4 2 o .z4 . 0 2 t3 . 2 7 7 , 7 6

$r
E . 0 3 6 . 5 0 8 . 0 3 4. ' tz 2 . 9 5 0 . 7 1 0 . 7 1 5 . 9 1

CPDX-IO 380 340 50 274 260 185 213 137 9 i 20 l 8 r90
4 . 9 6 3 . 3 9 - ' ta 0 . 7 9 0 . v .  z4 7 . 2 8 6 .  J V b . 3 9 3 .  58 0 . 7 9 0 . 7 I 7  . 4 8

1 -



CONTROLLER C P N C - 5 O O

P0t iER A C - 1  2 O V  5 O / 6 O H Z  3 . 5 A  S  I  N G L E - P H A S E

TEI{ PER ATU RE
0 P E R A T I N G  :  0 C

S T 0 R A C E  :  - 2 0 " C
40c  (32 '  F  104 '  F )

60c  ( - 4 "  F  i 40 ' F )

I IU } I ID ITY L e s s  t h a n  7 5 1 n

CONTROL AX i S I  A x  i  s

COI ' ITROL SYSTEI ' I CLOSED LOOP SYSTEs
CO], I I ' I / \ND SYSTEi ' I I NCR Ei\{ENTA L

D I S P L A Y U N  I V E R S A L  i I (  S E C ] { E N T S

RESOLUT I ON I

} I A X  S E T T  I N G  A N G L E 540"
i l T X  D I V I S I O N o o o

P R O G R l \ i l  C A P A C i T Y 9 9  s  t , e p s  x  l 7  p  r o g  r a r n s

FEED R]\TE 0
0

0 5 r p m - 2 r p m .

0 2 5 r p r n - i r p n t .

0 l 2 5 r p n r - 0 . 5 r p m .

( 5 r p m )

( 5 r ' p m )

( 5 r p m )

l 0 r p m

i 0 r p m

l 0 r p m

R O T A T I O N  D I R E C T I O N CI^J CCI,J

O R I G I N  R E T U R N I ' l A C H I N E - Z E R 0 ,  [ r 0 R K - Z E R 0

J O G  F E E D R A P I D  ( i r p m ) l o w  ( O . t r p m ) STEP FEED (  I , 0 . 0 0 8 '  )
E ] ' IERGENCY STOP STOP I , ; I iOLE SYSTE: ' I
JU ] , IP  F I ,NCT ION J i J } 1 P  T O  S U B - P R O G R A ) I  ,  E T C .
L00P C0 i i  NT A  S T E P  C A N  B E  R E P E A T E D  2  -  9 9 9  T I X E S
K E Y  L O C K  F U N C T I O N D I S A B L E S  F R 0 N T  P A N E L  0 P E R A T I 0 N  ( b v  P a r a m e t e r )

DRY (TEST)  RUN A  L L  S T E P S  C A N  B E  E X E C U T E D  A t i T 0 l ' t A T  I  C , \ L L Y  (  b l ,  P a  r a m e  t e  r  )
P R O G R A l ' |  P R O T E C T  I O N P R 0 H  I  B  I T S  P R O G R A i l  C H A I i G E  (  b v  P a  r a m e  r e  r ' )

S O F T  L I } { I T
+ DIRECTION(0 "

D IRECTION(0 .
+ I  / Y

1 7 9 "

\
I

)
( b v  P a r a m e c e r )

S E L F  D I A G N O S i S C H E C K  C O N T R O L L E R '  S  C O N D I T I O N

E X T E R N l \ L  S i  N G N A L  I I I P U T START ,  E } lERGENCY STOP

EXTERNAL SIGNAL OUTPUT S T E P  F I N I S H  ( t , I A ) , ( 2 , 2A )

l tOT0R C L O S E D - L O O P  D C  D R I V E

D I i.I ENS I ONS 3 0 3  x  3 3 0  X  1 6 3 m m  ( 1 1 . 9 x  1 3 . 0 x 6 . 4 "  )

trE IGHT 7ke  (  15  . 43  LBS  )

I

c.(

{ l - '

'=../

\_

E.
,.c-'

C O N T R O L L E R D  I  M E N S  I  O N

c t x c .  l : o

-

u n i t :  n r r n  ( i n c h )

<

ca

rC

( T
s

UA

q,
rJ2

o

/  1 1 n  ' \

t]J \-U (273 )

(324 )
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f A R T  N o . r 11n  r  N l i t r
CPD)(  _6 ct 'DI -  t  0CTDI -B

I

t 0
l l

l 2

l 3
l 4 -
t 5- t 6

- i i

I B- l I

2 t )- tr

3 0
3 l

35
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3 ' i

40
4 l

T u r r e t
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l l e x .  s o k e t
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Bot ly
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l .oek nrr  t

P i t t " ;

0  R i n g

Pt t t o t r  * t , , , , ,  i r . ' .  i , , r ,
T h  r u s  t  I ' l  a  t r .

i l " t .  S " k " t -  n , r i

0  i  I  B a u B c
11" , , .  ; ; k " r  t r . i l

0  R l n g
0  R i n g
S e a l  w a s h e r '
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S " . t  - " r h " r  

-  
- -

l l e x .  s o k e t
C r  i d .  b t * k

s  c  t ' e w

s c  r e w
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l lex .  t rea, l  U.  i i  

- -

0  R i n g
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I
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I

2

t
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t -
l_-

8

t- l

I
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- t
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I
t- t

t
t
2
t
t

3
I
I
Ir

t

1 1 6 x 1 5  |  t t 6 x l B n6x22
32913 |  sZs tz 32924

At . l -  l3  |  , l t r | -  l7
' l N - 1 3  |  A N - 1 7

,1S568  -0

l ( D 7 5 9 0 6

AS56B  -  I  t
t ( D 1 3 5  1 5 0 ?

A S 5 6 B - 1 6,1S568  -  171

l l 5 x t 5  |  t r 6 x l B

116 x 20 1 1 6 x 2 0  |  t t 6 x 2 0
rn /B

t { 6x25  |  i l 6 x25
l ' | 6s l  I  w0s t

N S , 1 6 x 5 N - 6
0508 - l l -Dc24u
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r i n r  N i i l t i

l l  I e r o  S r r  I  t c h

R o u n d  s n a l  l  s c r e w

l l e x .  s o e k e  t b o l t

I ' l a t  l l a s h e r

F l a t  n a s h e r '

F l a t  r a s h e r
l l e r .  s o e k e  t s c r e w

l l o s e  e  I  b o w
Q u l e k  J o l r r t
l a c k  I  n 8  [ o r C o v e r  i \

C o v s l  ;

l l e r .  s o h e t S C T C \ 1

[';; t r u t

H u [ i l e r
T" 1,, t. ' i i i;
N i p p l e  

-

l l e x .  s o h e r .s  e  l 'ew

l h  r u s  t  s e r e r r  B

9 l  ne  t .  b l  ! _  ! __bua  r  i  116
0 u t e r  r l n g
Ih . *  t  r ; ; , i i ; -1 " ; i t ; ;

l n n . ,  r l r B  
- - - -

l { o r n  s h a l t
l l o r n  n e t a l
0 l d h a n  e o u n l l n e
t " .m' f i . ;k; i l ;**"  -

0  R l n l

S e a l  e o l  l a r
l l e x .  s o h e t  s e t  s e r e n
0 t  I  sea l
l l o t o r  i l a n B e  - p a c k l n g- - -
l l o  t o r  f  l a n S e
i l " t .  t "h . i -  r .  r ; "

tfOTOR

f t R T  N o . Q ' l v

I

3
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I
t- t
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4
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6 t

1 0
1 l
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6000
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6
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c0 0407 A

AD26387
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l l e r .  s o h e t  s e r e w
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PREPARAT I  ONS

I  )  UNPACKIN6

t l hen  you  rece i ve  t he  un i t ,  check  a l l  o f  f o l i ow ings  a re  i nc l uded .

a )  INDEX HEAD l , f l TH  l t 0T0R &  C , tBLE

b)  C0NTR0L  Box  ( cPNc -500 )

C)  Po t lER  CABLE l l . 8  f t  ( 3 .6  m)

d )  RE I {0TE  C0NTRoL  C IBLE  15 .4  f r  ( 5  n )

e )  0PERATI0N  IANUAL

f )  INSPECTIOI I  S I IEET

2  )  t l i pe  o f f  t he  rus t  p roo f  o i l  w i t h  I i gh t  o i l .

Neve r  use  t h i nne r  ( 0 r '  t he  pa in t  w i l l  coqe  o f f .  )

To  nove  i he  un i t ,  use  eyebo l t s  r r i t h  w i re  r opes  hav ing  good  ba lance '

3  )  Check  t he  mach ine  t ab le  su r f ace  , " .  
" . . a * ,  

o r  bu r r s  and  c l ean  t he  t ab le  whe re

you  a re  t noun t i ng  t he  un i t .

4  )  t l hen  us inS  t he  head  i n  Ye r t i ca l  pos i t i on .  se t  t he  Su ide  b l ock  t o  t he  head  and

inse r t  i t  t o  t he  l nach ine  t ab le  T -SL0T .

5  )  Se t  t he  head  t o  t he  mach ine  t ab le  secuce l y  us i ng  c l an rp  bo l t s ,

6  )  A i r  supp l y  f o r  a i r  c l amp  un i t .

The  bu  i  I  t - i n  a i r  c y l i nde r  un i t  r i l l  c l amp  the  sp ind le .

To  use  t h i s  f unc t i on ,  connec t  a i r  t o  t he  un i t .

a )  A i r  ous t  be  se t  t o  5  -  7 [g /o l  ( 70  -  100  PS I ) .

b )  The  a i r  so l eno id  va l ve  w i l l  be  o f f  i n  C lamp  cond i t i on  and  w i l l  be  on  i n

Unc  i  anp  cond i t i on .

c )  A lways  use  F .R .L  (a i r  f i l t e r ,  Regu Ia t , o f  ,  Lub r i ea to r )  un i t  when  supP lv i ng

a i r  t o  t he  head ,0 i l  f o r  Lub r i ca to r  :  Tu rb ine  0 i l  K i nd - l  ( lS0  VC32 )

(No te )  l f  you  don ' t  need  a i r  c l anp  f unc t i on ,  a i r  i s ' no t  needed .

I n  t h i s  case ,  se t  t he  pe rane te r  ( i ? . t )  l 4  t o  be  on  (1 ) .

?  )  Connec t i ng  Co rds ,

Connec t  t he  oo to r  cab le  f r oo  t he  i ndex  head  t o  t he  connec to r  l oca ted  on  t he

con t ro l l e r  back  pane l



8  )  CONNECTING TO AN E ) (TERNAL

[ {hen  pe r f  o rm  i  ng  au  t , oma  t ,  i  e

ex t , e rna l  mach ine ,  use  t he

CPNC-500  S ide

RY- i

RY-2

RY-2

i l A C H I N E

o p e r a t  i o n  i n t e r f a c i n g  t h e  i n d e x  h e a d  w i  t h  a n

r e r n o t e  c a b I e .

E x t e n n a l  l l a c h i n e  S i d e

STEP START SIGNAL

DO NOT APPLY VOLTAGE

o r  l e s s  )

o r  l e s s  )

C

;

M

I n

S p

( t r

s

a )
\  

S T E P  F I N I S H  S I G N A L

f Z + o v  A C  o r  l e s s ,  l A

\  S T E P  F I N I S I I  S I G N A L

) , z a o u  A C  o r  i e s s ,  1 A

E} lERCENCY STOP SIGNAL

DO NOT APPLY VOLTACE

f l hen
w i  I  I
y o u

(  S e e

(RY-1 ,  RY-2 )  O l t  a f  r e r  f  i n i sh i ng  i ndex ing ,  ho r reve r ,
0N  by  se t t i ng  o f  r e  f  unc t , i on .

S o m e  e x t e r n a l  m a e h i n e  w i  I  I  r e q u i  r e
( S e e  P . 2 9  f o r  P A 0 l  a n d  P A 0 2 )

y o u  t o  s e t ,  p a r a r t e t e r s ,  P A 0 l  a n d  P A 0 2 .

b )

CONNECTING TO NC MACHINE

U s e  a n  e x t e r n a l  F I N  n o d e  a s  a n  o u t , p u t  m o d e  o f  l l  s i g n a l  o f  o n  N C  m a c h i n e .
I n  t h i s  c a s e ,  s € t  p a r a u | e t e r  P A O 1  =  |  ,  P A 0 2  =  Q  ,  P A l 2  =  0  a n d  r c :  t o  0 1 .
Connec t  s t ep  s ta r t  s i gna l  l i ne r  @ and  @ [o  t he  no rma l  open  re rn i na l  o f  t he
re l  ay  f o r  l l  f unc t i on .
0hen  t he  s tep  f i n i sh  s i gna l  l i ne  @ ana  @ a re  connec ted  t o  t he  l l  f unc t i on
F IN IS I I  l i ne  ( t l  F IN ) ,  l {  f unc t i on  cance l  s i gna l  and  eoooand  ro  go  ro  t he  nex t  b l ock
a re  supp l  i ed .

GREEN

YELL0tl

I.JH I TE

PURPLE

t -L rNE No.
I  L 'NE coLouR

REI{OTE C0NNECTER (plH No. )

l i n e  @  a n d  l i n e  @  a r e  o D ,  t h e  i n d e x  h e a d  m a k e s  o n e  s r e p  o f  i n d e x i n g  a n d
m a k e  t h e  s t e p  f i n i s h  r e l a y

c a n  s e l e c t  w h i c h  r e l a y  t o  b e
P . 2 L  f o r  r c )



LJNNECT I  NG T

SUCH AS  MILL

MACH I  NE  W I  TH

GENERAL-PURPOSE MACH I  N

G MACHINE AND DRTLL ING

UTOMATIC  CYCLE FUNCTIO

E

N

o
IN

A

I n  r h i s  e a s e ,  s € t  p a r a m e t , e r  P A 0 1  t o  0 F F ,  P A 0 2  r , o  0 F F ,  P A l 2  r , o  0 F F  a n d  r  c  r , o  I

S e c  r  c  o f  t h e  f i n a l  p r o c e s s  t o  0  o r  2 .

( ! i h e n  p a r a r n e t e r  P A 1 3  i s  0 N  a n d  r  e  a t  t , h e  f  i n a i  p r o c e s s  i s  s e t  t , o  2  r h e  b u z z e n

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

a )  S t e p  ( i n d e x )  s t , a r t  s i g n a l D o  n o t ,  a p p l y  V o i t a g e  r o  l i n e  ( q )  a n d  l i n e

t l h e n  u s i n g  a  r e i a y  t h a t  i s  t u n n e d

e x  t , e r n a  I  m a c h i  n e  a n d  i s  t , u  r n e d  o f  f

o n  a f t e r  c o m p l e t i o n  o f  a u t o m a t i c  c y c l e  o f

w h i  i e  t h e  e x I e r n a l  m a c h i n e  i s  o p e r a t , i n g .

E x t e r n a l  I ' l a c h i n e  S i d e

iLs

( e x t e n n a i  m a c h i n e  s t a r t  s i g n a l )

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

E x  t e r n a l  l t a e h i n e  S i d e

less ,  1A or  less)
Auto Off

a n

C P N C - 5 0 0  S i d e

24V
?-(n

t t J -  t

1l-,/

[ J h e n  o u I p u t t i n g  a  p o s i t i o n  s i g n a l  a r ,  w h i e h  t h e  r a b l e  i s  r e r u r n e d  a f t e r

c o t n p l e t i o n  o f  a u I o r n a t , i c  e y c l e  o f  a n  e x t , e r n a l  m a c h i n e  b y  a  l i m i t  s w i t c h .

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

C P N C - 5 0 0  S i d e E x  c e r n a l  l ' [ a e h i n e  S i d e

24V
?

/T\'T1g 
)

S t e p  ( i n d e x )  f i n i s h  s i g n a l

T h e  a u I o m a t i e  i n p u t ,  s w i  t c h

o )

RY-1

C P N C - 5 0 0  S i d e

r@-



NTROLLER PANEL

P0t rER S I ' l  I  TCH

S T A R T  S I , J  I  T C H

.  .PLAY o @€)o
O-ig
@@
@o

EXERGENCY STOP BUTT
J0G (UTUUAL)  S t i i TcH
FL INCT I  ON S t r  I  TCH

P O H E R  S f i i  I T C H

S T A R T  S t ' l I T C H

P u s h i n g  t h i s

w i l l  u r a k e  o n e

. D u s h i n g  t h i s

l €  - . r  r D  t o  t h e

* ' h e n  t h e  h e a d

: a c h  Z E R 0 ,

)  I  S P L A Y

S T E P  N o .

} f  O T O R  Z - P H A S E  D  I  S P L A  Y

F U N C T i O N  D I S P L A Y

D E G R E E  D I S P L A Y

} , I  I N U T E  D I S P L A Y

O N

I {E I ' lORY SELECT KEY

i  NSERT KEY

DELETE KEY

CLEAR KEY/ t iORK ZER

SET KEY

DATA ENTRY KEY

o
@
@
@

G

@
@

0

X P L A N A T I O N S KEYS /  S t ^ ,  I : f  C H E S

0N/

OF

OFF

rO spEC r AL col,n{AND coDE KEy
D I S P L A Y  S C A N  K E Y

S T E P  ( + ) , ( - )  K E y S

t o  R u n

cYcr  F ,
l l
START

sw i  t eh  i n  RUN node  ( se r  r he  Func r i on  Sw i  t eh
s tep  no t i on .

a f t e r  s e t t i n g  t h e  F u n c t i o n  S w i  r e h
l l a e h  i  n e  Z E R 0  (  t r l o  r k  Z e r o  )  .
r e t u r n s  t o  e a c h  Z E R 0 ,  t h e  h e a d

t , o  l l - Z  ( W - Z )  w i l

p o s i t i o n )

I  o a k e  t h e  h e a d

@-e sTEp No.  ot  ee

wi  I  I  r ake  sho r te r  d i r e c t i o n  t , o



FUNCTION D ISPLAY

DECREE D ISPLAY I
I  r uc l r  D ISPLAY (  i  n  Sexages  ima l  Svs  t em )

} { INUTE D ISPLAY J
E . l ' t/n'v

S T O P  S H  I  T C H  S T O P

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

I y  a n d  t h e  d i s p l a y  s h o w s  "  E R R 0 R  "  .

r o r  "  w i  l  l  b e  d i s p l a y e d  w h i  l e  t h e  h e a d  i s  s  t , o p p i n g ,  a n d  t h e  h e a d  w i  l  l

I  n e x t  i n d e x  s t a r t  s i g n a i .

-e
-@
-@

ENCY

th i s

i  a  t e
t '  

e r

c e e p

CE
Af Ie r  t he  head  i s  s t opped ,  c l ea r  i t  bv  t he  ZER0  kev  and  t he  sp ind le  r e tu rn  t o

the  nach ine  ZER0  ( i l 2  -  RETURI I ) .

Th i s  Ene rgency  S top  S i r i t ch  canno t  s t op  t he  ex te rna l  nach ine .

5  )  I ' I A N U A L  J O G  S t l  I  T C H

J O G

T h e s e  s w i  t e h e s  e a n  b e  u s e d  w h e n  t h e  F u n e t , i o n  S w i  t c h  i s  a t ,  J 0 G - H  o r  J 0 G - L

p o s i t i o n .

J 0 G  H  :  P u s h  a n d  h o l d  t h e  s w i  t , c h ,  a n d  t h e  s p i n d l e  w i  I  I  r o t a t e  a t  l R P l l  .

0 r  o n e  q u i c k  p u s h  w i l l  m a k e  o n e  s t e p  f e e d  f o r  1 '  .

J 0 G  L  :  P u s h  a n d  h o i d  t , h e  s w i t c h ,  a n d  t h e  s p i n d l e  w i  l l  r o t a t e  a [  0 . 1 R P ] 1  .

0 r ,  o n e  q u i c k  p u s h  w i l l  m a k e  o n e  s t e p  f o r  0 . 0 0 8 '

X  A l s o ,  t h i s  s w i t c h  n i l l  b e  u s e d  f o r  s e t t i n g  l ' t a c h i n e  Z E R 0

( S e e  P 1 5  f o r  l { a c h i n e  Z E R 0  S e t t i n g . )

@-@ H0T0R z -PHASE D ISPLAY ( [ l hen  r , he  moro r  phase  i s  a t ,  i t s  L -PHASE, th i s

w i l l  I i gh r . )

@
@
o,

4  )  E i l E R G

l i h e n

i  m m e d

A l s o

n o t ,  a

[:]
I

6)  FUNCTION S I I ITC I I
7  f unc t i ons  a re  av i l ab le  as  f o l l ows .  9 l
a )  l t -Z  :  l l a ch ine  Ze ro  Re tu rn

Th i s  oode  i s  used  nhen  I ' l a ch ine  Ze ro  Re tu rn  ( l { anua l l y )  i s  needed .

Push  s ta r t  sw i t ch  i n  t h i s  oode  t o  r e tu rn  t he  sp ind le  t o  l l a ch ine  Ze ro .

b )  t , l -Z  :  l f o rk  Ze ro  Re tu rn
Th i s  oode  i s  used  f o r  r e tu rn i ng  t he  sP ind le  t o  t he  t { o r k  Ze ro .

I n  t h i s  node ,  p ress  t he  s ta r t  sw i t ch  t o  r e tu rn  t he  sp ind ie  back  t o

the  wo rk  Ze ro .
c )  J0G- l t  :  Jog  ( l l i  Speed )  I  r n i ,  u rode  i s  used  when  j og  f eeded ,  and

d )  JOc -L  :  Jog  (Lo r  Speed )  I  pu . t t  r he  Bu t t on  t o  j og  t he  sp ind le  head .

e )  RUN :  Run
Th i s  aode  used  when  runn ing  t he  ence red  P rog rs [ .

*The  s tep  l { o .  show ing  cu r ren t  sp ind le  pos i t i on  i s  t he  s teP  No .  f o r  nex t
paoSrE !  s t ep .



T h i s  k e y  i s  u s e d  t o  c h e c k  t h e  } f e m o r y  N o . ,  b u t ,  c a n n o t ,  c h a n g e  t h e  p r o g r a r n  N o .

8) Inserr  Key i l * lf - - - l
T h i s  K e y  w o r k s  o n l y  i n  P R C  m o d e .  "

f )  P R G  :  P r o g r a n ,

T h i s  m o d e  i s  u s e d  f o r  e n [ e r i n g  p r o g r a m .  ( l l h e n  t h e  c o n t , r o l l e r  i s  i n

t h i s  m o d e ,  t h e  d i s p l a y  w i l l  b e  b l i n k i n S .  )

g )  P A R  :  P a r a m e t e r

T h i s  m o d e  i s  u s e d  f o r  s e t c i n g  t h e  P a r a r n e r e n .  ( t d h e n  c h e  c o n r , r o l l e r  i s

i n  t h i s  m o d e ,  t , h e  d i s p l a y  w i l l  b e  b l i n k i n S .  )
l_ l,l

7) i lE l toRY SELECT KEY i  rErJ
t l h e n  t h e  f u n c t , i o n  s w i t c h  i s  a t  P R G  p o s i I i o n ,  t h e  c o n t r o l l e r  b e c o m e s  p n o g r a , n

S e l e e t , i o n  l l o d e ,  a n d  P r o g r a m  N o .  c a n  b e  c h a n g e d .  ( S e e  P .  l 7  f  o r  p r o g n a m  S e i e c r i o n .  )
W h e n  t h e  f u n e t i o n  s w i t c h  i s  a f  R U N ,  J O G ,  W Z  o r  I I Z  p o s i t , i o n ,  a  p r " o g r a r n  N o .  b e i n g
p r e s e n t l y  s e l e c r e d  w i l l  b e  d i s p l a y e d  b y  p u s h i n g  r h i s  k e y ,  a n d  r h e  d i s p l a y  n i l l

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

T h i s  K e y  i s  u s e d  [ o  i n s e r t  a  p r o g r a t n  i n  a  p r e s e n I  p r o g r a 1 1 1 .  T o  i n s e r t ,  a  p r o g r a m ,

c a l  I  t h e  S c e p  N o .  n e x t ,  t o  t h e  S t e p  N o .  w h e r e  y o u  w a n [  [ o  i n s e r I  a n d  p r e s s  1 h e
I n s e r c  K e y .  B y  d o i n g  t , h a t , ,  "  0 0 0 . 0 0  " ,  "  F  ( l , 1 A X )  " , , ,  L 0 0 i  "  a n d , ,  r c 0 l  "  a r e
i n s e r t e d  t h e r e ,  a n d  t h e  s t e p s  f u n t h e r  t o  t h e  S t e p  r v h e r e  a b o v e s  a n e  i n s e r t e d
w i  l l  b e  r e n u m b e r e d  a u t o m a t i c a l l y .

I f  y o u  h a v e  u s e d  u p r o  g g  s r e p s ,  t , h e  p r e v i o u s  S r e p  N o . g 9  w i l i  b e  c a n c e l l e d  a f r e r
t h e  i n s e r t , i o n .

A f  t e r  f  i n i s h i n g  t , h e  i n s e r t , i o n ,  e h a n g e  t h e  "  0 0 0 . 0 0  , ,  
,  

, ,  F  ( 1 , i l X )  "  ,  
, ,  

L 0 0 l  , '

a n d  "  n c  0 1  " t o  d e s i r e d  p r o g r a t n .

*  H o w e v € r ,  i f  y o u  h a v e  u s e d  J P  9 6 ( J u m p  F u n c t i o n )  i n  p r e v i o u s  p r o g r a m ,  t h e  S t e p  i r o .
w h e r e  y o u  h a v e  e o m m a n d e d  t o  j u m p  w i l l  n o t  b e  r e n u m b e r e d .  t h e r e f o r e  c h a n g e  t h a r
S t e p  N o .  w i  t h o u t  f a i  l .

9 )  D e l e r e  K e y

T h i s  K e y  w o r k s  o n l y  i n  p R G  m o d e ,  a n d  i s  u s e d  f  o r .  d e l e t i n g  a  p a r t  o f  p r o g r a m

a l r e a d y  e n t e r e d .  T o  d e i e t e  a  p a r t  o f  t h e  p r o g r a m ,  c a l l  c h e  S t e p  N o .  w h e r e  y o u
w a n r  t o  d e l e r e  b y  S t e p  ( + )  o n  ( - )  k e y ,  a n d  p r e s s  r h e  D e l e t e  K e y .
T h e  s t e p  w i l l  b e  d e l e t e d  a n d  f u r t h e r  s t e p s  w i l l  b e  a u [ o m a r i e a l l y  n e n u m b e r e d .

' i  H o w e v € t r  i f  J P  9 6  ( J u n p  F u n c t , i o n )  w a s  u s e d  i n  t h e  p r o g r a m .  t h e  s t e p  N o .  w h e r e

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

( N o t e )  t l h " n  t h e  s t e p  N o . 0 2  c o n t a i n s  E n d g g  ( E n d 8 9 ) ,  t h e  p r o g r a m  i n  s r e p  N o . 0 l
c a n n o t  b e  d e l e t e d .



l 0 )  C l e a r  K e y ,  [ , i o r k  Z e r o  S e r  K e y

a )  C I e a  r  k e y

T h i s  K e y  w o r k s  o n i y  i n  P R G  m o d e .

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

e n t e r  a  n e w  d a t a .

A I s o  t h i s  K e y  i s  u s e d  f o r  c l e a r i n g  w h o l e  e n t e n e d  p n o g r a r n .  I n  P R G  m o d e ,  p u s h

t h i s  a n d  h o l d  f o r  5  s e c o n d s .  A f t e r  c l e a r i n g  a l l  t h e  s t e p s  N o . 0 l  r h r o u g h

N o . 9 9  r a p i d l y ,  t h e  d i s p i a y  s h o w s  S t e p  N o . 0 1  a g a i n .  A f t e r  c l e a n i n g  t h e  w h o i e

p r o g n a m ,  L o o p  c o u n t  a n d  r e  a r e  r e s e t ,  t o  "  1  "  ,  F e e d  R a t e  ( F )  i s  r e s e t  [ o

"  1 0 0  "  (  1 0 R P l l )  w h e n  P A i S = 0  o r ,  "  5 0  "  ( 5 R P H )  w h e n  P A 1 5 = 1  .

I  c l e a r e d  w i  t h  P A 0 7 = 1 0 ,  r h e  s t e p  a n g l e  a t  s t , e p  N o . 0 l

b e  s e  t  a  t ,  N o .  0 2  t h  r o u g h  N o .  9 9 .

I  c l e a r e d  w i t h  P A 0 7 = 0 0 ,  t h e  s t e p  a n g l e  a r ,  a l l  t h e

w i l l  b e  ' C e s e t ,  t o  0 '

" 1 0 "  w h e n  s h i p p e d  f r o m  o u r  f a c t o r y . )

ERROR ' '

c l e a r i n g  E R R 0 R  C 0 D E S  ( E 3 ,  E 8 , 8 9 ,  E A ,  E b ,  E C ,  E d ,  E E

h l o r k  Z e r o  S e t  K e y

T h i s  K e y  i s  u s e d  f o r  s e t t , i n g  t h e  t l o r k  Z e r o . ( S e e  P . 1 5 )

1  I  )  D A T A  E N T R Y  K E Y S

T h e s e  k e y s  w o n k  i n  P R G  o r  P A R  m o d e .

I n  P R G  m o d e ,  t h e s e  w i l l  b e  u s e d  f o r  d a t a  e n r n y  a n d

P A R  m o d e .

S e e  P . l 5  ( H o w  t , o  s e t  t h e  t j o r k  Z e c o )  f o r  P A 1 9 .

S e e  P . 1 6  ( H o w  t o  s e r ,  t h e  s o f  r  l i m i r )  f o r  P / . 2 3 ,  2 4 ,

f o r  s e t t i n g  a  p a r a m e t e nl n

I , IEHORY ALL  CLEAR

| i h e n  a  m e m o r y  h a s  b e e n  a i

w i l l  b e  0 o  a n d  E n d g g  w i l l

l . J h e n  a  m e m o r y  h a s  b e e n  a l

S  t e p s  (  N o . 0 1  t h  r " o u g h  9 9 )

( T h e  P A 0 7  h a s  b e e n  s e t  t o

L E A R i N G  E R R O R  C O D E S  A N D  "

h i s  K e y  i s  a l s o  u s e d  f o r

F  )  a n d  "  E R R 0 R  " d i s p l a y .

b )

25

T2)  SPECIAL COi l } IAND KEY

Th i s  key  wo rks  PRG mode  and

Fo r  examp le ,  when  you  w i sh

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

to  enter  Arcg8,  push iJ l  ru ,
c o d e s  (  c o m m a n d s  )

a n d  e n t e r  9 8 .

1 3 )  D i s p l a y  S c a n  K e y

T h i s  k e y  w o r k s  i n  P R C  o r  R U N  H o d e .

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

I n  R u n  m o d e ,  e a c h  t i m e  r h e  k e y  i s  p r e s s e d ,  t h e  d i s p l a y  w i  I  I  s h o w  p o s i  t , i o n  o f

H
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t h e  S p i n d l e ,  S t e p  S i z e ,  F e e d  R a [ e ,

I n  P r o g r a m  m o d e ,  t h e  d i s p l a y  w i l l

t h e n  r  c .

L o o p  C o u n t s  a n d  t h e n  r  c
s h o w  S  t e p  S  i  z e ,  F e e d  R a  [ e , L o o p  C o u n  t , s  ,  a n d

l 4 )  S T E P  ( + )  k e y  I  ( - )  k e y

T h e s e  k " y s  w o r k  i n  R U N ,

T h e s e  k e y s  w i  I  I  b e  u s e d

o r  p a n a m e  t e r s .

A s  r h e  Z - P h a s e  o f  r h e  r n o [ o r .  w i  I  I  b e
, Y a c h  i  n e  Z e r o  c a n  b e  s e I  e v e r V  4 "
F o r  e x a m p l e ,  i f  y o u  w a n I  t o  s e t  0 "
' r r a c h  i  n e  Z e r o i

t o  e n t e r  a  p a r a m e t e r  o r  t o  c h e c k  t h e  e n t e r e d  p n o g r a m s

S t e p  ( + )  k e y  w i  I  I  , n o v e  s t e p  N o .  o r  p a r a , n e t e r  l r o .  i n e r e a s e d  b y  o n e  a n d  s t e p  ( - )
k e y  w i  I  I  m o v e  t h e  S t e p  N o .  d o w n .  H o w e v € r . ,  y o u  c a n n o t  s  I e p  d o w n  l o w e n  t h a n  s  r e p
N o '  0 1  a n d  c a n n o r  s [ e p  u p . t o  h i g h e r  s r e p  N o .  c o n t a i n s  E N D  g g .
( Y o u  e a n  g o  o v e r  t h e  s t e p  N o .  c o n I a i n  E N D g g  [ o  f u r t h e r .  s t , e p  N o . s )
E i  t h e n  o f  t h e  k . y r  i s  p r e s s e d  a n d  h e l d  f  o r  , , o r e  r h a n  o n e  s e c o n d ,  r h e  k e y  r v i  l  r
r e p e a I  s t e p p i n g  d o w n w a r d s  o r  u p w a r d s  a I  t h e  r a t e  o f  1 g  s t , e p s  p e r  s e c o n d .

} I O W  T O  S E T  M A C H I N E Z E R O

s e t  a s  t h e  l { a c h i n e  Z e r o  ( i n d e x e r ' s ) ,  s o  t h e

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

(PA23 )  bv

S w i t e h  t o  J 0 G - H  ( o r  J O G - L )  a n d  s e r  r h e  i n d e x e r  c a b l e
- 3 5 9 '  b y  p u s h i  n g  r h e  J O G  s w i  r e h .

s w i t c h  r o  p A R  p o s i t i o n ,  c a l l  p i , Z Z  b y  p u s h i n g  S r e p  ( + )  k e y
t o  " 1 "  ( p A Z Z = l ) .

d )  s e t  t h e  F u n c t i o n  s w i t c h  t o  H - 2 ,  t h e n  p r e s s  a n d  h o l d  t h e  J O G  ( + )  k e y  t o  s e a r c h
t h e  l { o  t o  r  Z - p h a s e .

A s  s o o n  a s  t h e  s e a r c h  i s  f i n i s h e d ,  I h e  d i s p l a y  s t o p s  a n d  s h o w s  , 0 1 . p 0 0 0 . 0 0 , ,

N 0 T E )  { r i h e n  y o u  h a v e  i e f t  y o u r

Z - p h a s e  ,  n e p e a t  f r o m  C )
S e t  t h e  v e r n i e r  l o e a t i o n

n e c e s s a r y ,  b y  a d j u s t i n g

Hn ' . 7  TO SET t^l O RK

S e t  t h e  F u n e t i o n  S w i t e h  t o  p A R
V a l u e  o f  p A l g  i s  0 .  I f  t h e  p A t g

I i o n , a n d  c a l l  t h e  p a n a m e t e r  2 3
t o  " 0 "  ( p e Z S = 0 ) .

f i n g e r  o f f  t h e  J o g  S * i t e h  w h i l e  y o u  a r e  s e a r e h i n g

( l n d i c a t o r  o f  0 '  )  r o  t h e  p o s i I i o n  o f  r a b l e  0 ,  i f
t h e  s c r e w s  a t  t h e  i n d i c a f , o r .

Z E R O

a n d  e a l l  P A 1 9  u s i n g  s t e p  ( + )  k e y  a n d  e h e c k  i f  r h e
i s  0 ,  s t a r t  t o  s e t  f r o m  C ) .

a )  S e t  c h e  F u n c t i o n

p u s h i n g  S r e p  (  +

b )  S e r  r h e  F u n c t i o n

p o s i r , i o n  a r  3 5 g .

e )  S e r  r h e  F u n c t i o n

a n d  s e r  r h e  p i . Z z

Swi r ch  ro  pAR pos i

)  key  and  se r  PAZ '



I f  t h e  P A 1 9  i s  n o t ,  0 ,  s e t  t h e  t r l o n k - Z e r o  a s  f  o f  f  o w s .

S e t  t h e  f u n c t i o n  [ o  i l - L .  P u s h  s t a r r  k e y  [ o  r e r u r n  t o  l { A C H I N E - Z E R O .

S e t  t h e  F u n c r i o n  S w i t c h  t o  P A R .

a )

b )

e )

d )

P u s h  S t e p  ( + )  k e y  r o  c a l l  P A 1 9

R o t , a t e  f h e  i n d e x e r  t , o  y o u n  d e s

l r lo  rk  Zero  by  p  nog  ra rn  o  r  j  og

S e t  t h e  F u n c t , i o n  S w i  t c h  t , o  P A R

P r e s s kev

A f  t e r  t h e

d i  s p i  a y  w i

9 0 '  i s  t h e

l-T-El
a n d  p r e s s  l T E R q  k e y  t o  h a v e  P A l g = 0 .

i r e d  p o s i r r o i  w h i c h  y o u  w a n I  t o  a p p o i n r  a s  r h e

s w i t , c h . "

t , o  c a  I  I  P A  1 9 .

[,lo rk

I  I  show

l,lork

,  ( P A 1 9  =  n n n . n n  :  H o r k  Z e c o  p o s i t i o n ) .

Z e r o  i s  . a l  r e a d y  s e t ,  t , h e  F u n c t i o n  S w i  t e h  t o  I . {  Z  a n d  t h e

t h e  l { a c h  i  n e  Z e r o  p o s  i  t  i o n  a g a  i  n s  t  t h e  t i o  r k  Z e r o  (  E x .

Z e r o ,  2 7 0 "  w i l l  b e  d i s p l a y e d .  )

i f

I I O W  T O  S E T  S O F T W A R E  L I M I T

a )  P u r p o s e :  T o  s e t  a  c e r t a i n  r a n g e  o ' f  t h e  i n d e x e r ' s  m o v e t n e n t  b y  C P U .

t r l A R N I N G :  T h e  s o f t , w a r e  l i m i t  c a n n o t ,  p e r f e c c l y  p r e v e n t  a n  a c c i d e n t a l  o v e r t , r a v e l

o n  o v e r r u n .

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

T h e  r a n g e  f o r  s e t t i n g  s o f t w a r e  t i m i t  i s  0 "  -  + l 7 9 '  i n  +  ( p l u s )  d i r e c t i o n  a n d

0 "  , - /  - 1 7 9 '  i n  ( m i n u s )  d i r e c t i o n .

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

b e f o r e  e x e c u t i n g  t h e  s t , e p  g o i n g  o v e r  t h e  s o f t w a r e  l i m i t ,  a n d  " E R R 0 R "  w i l l  b e

d i s p l a y e d .

b) P roced u re :
I  Se t  t he  Func t i on  sw i t ch  a t  P IR  l , t ode ,
I  Se r  PA23  to  "0 "  (P423=0) .
I  Ca l l  PA24  and  o r  PA25 ,  and  en te r  t he  pos i t i ve  nunbe r  ( i n t eg ra i  nunbe rs  on l y

be tween  0 -179 )  to  be  se t .
(P424  f o r  + (p Ius )  d i r ec t i on ,  PA25  f o r  - (m inus )  d i r ec t i on . )
Exaop les :  45 "  =  45  a t  PAZA,  -90 '  =  90  a r  PA25  

E

I  Se t  t he  Func t i on  sn i t ch  a t  l l -Z  ( l , l o r k  Ze ro ) l {ode ,  push  the  Cyc le  S ta r t  sn i t ch
un t i l  t he  i ndexen  re tu rns  to  the  work  ze ro .

I  Se t  t he  Func t i on  sw i t ch  a t  PAR l l ode ,  and  se r  pA23  ro  "1 "  ( pA23= l ) .

Now  you  have  f i n i shed  se t t i ng  up  t he  so f twa re  I im i t .
E x a m p l e 45 '  -0 '  ( t { o rk -Ze ro )  ^ ,  -90 '

c )  E f f e c t / N o n - e f f e c t
t h e  E f f e c t  o r  N o n - e f f e e t  f o r  s o f t w a r e  l i n i r ,  c a n  b e  d o n e  b y  p A z s  w i r h o u t
c h a n g i n g  t h e  s e t ,  d a r a  ( e n t e r e d  i n  p A Z 4  a n d  p A Z b ) .



S P E C I A L  C O D E S  ( C C O D E S )

t )  I I r  0 0  :  l t l a c h i n e  Z e c o  R e r u r n  ( E n r e r  G  0 O )

[ ' i h e r e v e r  t h e  s p i n d l e  i s ,  t h e  s p i n d l e  w i l l  r e r u r n  r o  t h e  l l a c h i n e  Z e c o
a s  s o o n  a s  t h i s  c o m m a n d  i s  e x e c u L e d .

Z )  I l r  0  :  t l o r k Z e r o  R e r u r n ( E n r e r G 0 )

H h e n e v e r  t h e  s p i n d l e  i s ,  t h e  s p i n d l e  w i i l  r e I u r n  t , o  c h e  t r y o r k  Z e r o  a s
s o o n  a s  t h i s  c o m m a n d  i s  e x c e c u r e d .

( N o t , e )  t J h e n  e i t h e r  o f  t h e  c o m m a n d  ( t i r  0 0  o r  H r  0 )  i s  u s e d ,  r , h e  s p i n d l e  r a k e s
t h e  d i r e c I i o n  n e a r  t , o  e a c h  z E R 0  w h e n  r e t u r n i n g  [ o  t h e  z E R 0 .

3 )  E n d  9 9  :  P r o g r a 1 n  E n d  ( E n r e r  C  g g )

T h i s  i s  t h e  c o d e  f o r  " p r o g r a m  E n d "

I n  R u n  l { o d e ,  w h e n  t , h e  c o n I r o i i e r  s t , e p s  u p t o  t h e  S t e p  ] J o . n h i c h  e o n t . a i n s
c h i s  m o d e ,  r h e  c o n r , r o l l e r  w i l l  f i n i s h  t h e  p r o g r a n I  a n d  s r e p  N o . w i l l
r e l u r n  t o  N o .  l  .  , .

I l o r v e v € f ,  i n  p r o g r a r n  m o d e ,  v o u  e a n  s t e p  u p t o  f u r " t h e r  s t e p  n u m b e r s  e v e n
i  f  E n d 9 9  h a s  b e e n  e n  r e r e d .

4 )  A rc  98  :  , t r c  Ang le  D i v i s i on  (En re r  6  9g )
Th i s  code  i s  used  t o  d i v i de  rhe  des i r ed  a r c  ang le  i n t o  2_9gg  equa t
pa rLs  eas i r v .  Espec ia l l v ,  when  vou  w i sh  t o  d i v i de  an  i nd i v i s i b l e  ang le  To
(snch  as  l 0 '  i n ro  3  equa l  pa r t s )  i n t o  equa l  pa r t s ,  t h i s  spec ia l  code  en i
i s  ve ry  use fu  I  f l o *
En te r  t he  d i v i s i on  nunbe r  i n ro  t he  Loop  Coun t  ( L ) .  oev

5 )  noP  97  :  Dwe l l  (En te r  C  g? )  r i t

t { hen  t h i s  spec ia l  code  i s  used ,  t he  con t ro l l en  w i l l  r e j ec t  t he  command  
l r c

f r om the  cyc le  s ta r t  sw i t ch  and  i t  s i l l  cause  p rog ram Dwe l l .
The  pe r iod  ( seconds )  f o r  pnogram Dwe l l ,  i oop  coun t ,  i s  used .
The  con t ro l l e r  w i l l  cause  t he  de lay  f o r  t he  seconds  equa l  t o  l / 10  o f
the  l oop  coun  t s .

Th i s  w i l l  enab le  t he  p rog ram Dwe l l  f o r  t he  seconds  be Iween  0 ,1and  99 .9
seconds .

6 )  JP  96  :  Ju rnp  Func t i on  (En te r  Gg6 )

Th is  s tep  s i ze  i s  t he  counand  fo r  , , p rog ran  
Ju rnp"

l { hen  t h i s  i s  used  w i t h  a  l oop  coun t  i n  a  s tep ,  t he  con t ro l l ec  w i l l  j unp
to  the  spec i f i ed  s tep  No .  by  the  l oop  geun6 .

A f te r  have  j umped  to  the  spec i f i ed  (by  Loop  Coun t )  S tep  No . ,  t he
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i ndexe r  w i l l  r un  as  pe r  t he  p roga rm en te red  i n  the  S tep  No .
l f t en  j un rped  t o  a  S tep  No . ,  you  can  j ump  ro  o the r  S tep  ) , t o . i n f  i n i t e l y ,
howeve r ,  when  pag ing  a  sub rou t i ne  p fog ran  w i t h  us i ng  r JP95 ,  t he  | nax i | | : un
nesL  to  re Iu rn  to  o the r  S lep  l i o ,  i s  8  t i t nes  o0 l y  counr ing  f  ro ra  rhe  l a . s t
JP96  conmand  execu  l ed .

7 )  r JP  95  :  P rog ran  Re tu rn  Jump  (Ence r  C  g5 )

t , l hen  th i s  command  has  been  en tened  in  a  S tep  l , l o ,  I he  i ndexe r  re Iu rns
ro  r ,he  nex !  S tep  No .  nh i ch  con ra ins  a  Jp96  (PROGRAl t  JU l tp  C0} l I f  ND) ,  and
repea ts  the  p rog ram in  the  re tu rned  S tep  No ,

Howeve r  t h i s  r JPg5  has  been  used  w i t hou t  a  JpgS  command ,  t he  d i sp lay
shows  "ERROR"  i n  runn ing  the  i ndexec -

l n  us i ng  t h i s  connand  w i t h  Jpg6  t o  page  a  sub rou t i ne  p rog tan ,  ! he
nax imu |n  nes !  f o r  r e tu fn  i s  l i n i I ed  t o  g  t i nes .

8 )  End  89  :  P roga rm End  (En re r  6  89 )

t l hen  the  i ndexe r  runs  up ' t o  the  s tep  No .  con ra ins  Endgg ,  rhe  p rog ran
w i l l  be  f i n i shed  and  n i l l  r e l u rn  ro  S rep  l { o .01 .
t l hen  End89  i s  en te red ,  you  canno t ,  go  up ro  f u r t he r  s t , ep  No .even  i f  us i ng

'  s  t eP  (+ )  keY .

To  en re r  G  -  
! 9 fes , - l u rn l  c l r " ,  and  en te r  r he  code .  Fo r  examp le ,  when  en re r i ns  Jp96 ,ent,erE tr tr

l l o t r e v e r ,  a s ,  A r c 9 8  i s  b e i n g  d i f f e r e n t  f o r n  o t h e r  c o d e s ,  y o u  c a n  e n t e r  t h e  A n g l e  t o  b e
d e v i d e d  i n  t h e  s a n e  S t e p ,  t h e  A r c g g  w i l l  n o t  b e  e a n c e l l e d  e v e n  i f  y o u  t r y  t o  c a n c e l  i t
w i t h  C E  k e y ,  t h e r e f o r e ,  y o u  h a v e  t o  d e l e r e  t . h e  p r o g r a u  i n  t h e  S t e p  N o .  c o n t a i n s
l r c 9 8  t o  e n t e a  a  n e w  p r o g r a m  t h e r e .
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06

J  P 9 6

J P 9 6

J P 9 6

J P 9 6

L5
L25

-  145
L70

N 2 3

N 2 4

N Z a
N 2 6

J P 9 6 L I

l

P r o g r a m f o r A - p r o d u c c

P r o g r a m f o r B - p r o d u c t

P n o g r a m f o r C - p r o d u c t

P r o g r a m  f o r  D  p r o d u c r

N

N
N

4 4

4 5

4 6

J P 9 6 L2

N 6 8

N  6 9

N  7 0
N  7 L
N 9 8

N 9 9

J P 9 6 L 3

J P 9 6 - - - - L  4
E n d  9 9

F o r  e x a r n p l e ,  w h e n  y o u  n e e d  I o  m a c h i n e  t h e  ( C )  p r o d u c t , ,  t , u r n  o n  t h e  p o r r y e r  a n d  m a k el { a e h i n e  Z e r o  r e t u r n .

T h e n ,  S € t ,  t h e  F u n c t i o n  S w i  t c h  r o  R U N  p o s i  t i o n ,  g o
I n  t h i s  c o n d i t i o n ,  u p o n  r e e e i v i n g  a  r e m o t e  s t a r t
e x e c u t e  t h e  r n o t i o n  e n t e r e d  a t  t h e  s t , e p  N o . 4 b  a n dI n d e x i n g  w i  l l  b e  r e p e a t e d  u p o n  r e e e i v i n g  f u r t h e r
e n [ e n e d  i n  s t e p  N o . 6 g  w i l l  b e  f i n a l  m o t i o n .  F o r
d i s p l a y  w i l l  s h o w s  s r , e p  N o . 4 5  a n d  t h e  s r e p  N o . 4 5

HOt^7  TO CHANG E  A P R O G R A M :

P R G  m o d e .

I-crtril
r o  S  rep  No .  o3  by  l " J : J  Key  .

s  i gna l  i  npu  t  ,  t , he  i  ndexe r  w i  i  I
w i l l  ou rpu r  a  s rep  f i n i sh  s i gna l .
r e l n o t e  s t a n t  s i g n a l s ,  a n d  l h e  m o t i o n

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

r )

2)

3 )

S e t  t h e  F u n e t i o n  S w i  t c h  t , o

P a g e  t h e  s t e p  N o . t o  b e  c h a n g e d  B y

G e t  t h o  J - . -  ^ -  t  r  - ItisE
k e y .



E:
4 )

5 )

C l e a r  t h e  d a

A s  t h i s  A r c

o t h e r  d a t , a ,

e n t e r  a  n e w

S e t  t h e  F u n c

L a  b y k e y  a n d  e n [ e r  a  n e w  d a t a  t h e r e .

9 8 ( G 9 8 )  c a n n o t  b e  c l e a r e d  b y k e y , ro  chanse A F-q8 
(  G98 )  to

e8  by  us ins  
l t t l l  

key  andde le te  t he  p rog ra rn  
i t ep l  No .  con ta i ns  A rc

da ta  a f t e r  Push ine  
t t - : j  

key .

t i o n  S w i t c h  t , o  R U N  p o s i t i o n .

I I O W  T O  S E T  A  P A R A M E T E R

S e r  r h e  f  u n c  r  i o n  s w i  t c h  r o  P n n  m o d e  
f : _

P a s e  t h e  P a n a m e  t e r  N o .  t o  b e  c h a n s e d  b y  L t ]  o r

1 )

2 )

3 )

l(

k e v .

4 )

C h a n q e  t h e  v a l u e  o f  t h e  P a r a m e t e r  t o  0  o r  1 .
l-----\

( P u s h i n g  b J  k e y  w i  I  I  c a u s e  t , h e  v a l u e  c h a n g e  t , o  o p p o s i  t e  o n e .  )

S p e c i a l  s e t t i n g  m e t h o d s  a r e  r e q u i r e d  f o r  P A l 9 ,  P A 2 4 ,  a n d  P A z 5 .

S e e  P . 1 5  ( l { o w  t o  s e t  t h e  [ , J o r k  Z e r o )  f o r  P A 1 9 .

S e e  P . l 6  ( H o w  t o  s e t  t h e  S o f t w a r e  L i m i t s )  f o r  P A 2 4 ,  P A 2 5 .

S e r  t h e  F u n c t i o n  S w i  t c h  t o  R U N  l , l o d e .

P A  N O . FUNCT I ONS

P A  O I 0 /L
C h a n g i n g  l ' l o t , i o n  l l o d e  f  o r  S t e p  f  i n i s h  S i g n a l  R e l a y s ' ( R Y - 1 ,  n Y - 2 ) .

PA 02 0/ r
Plt 03 0 l r I / 2  F e e d  R a t e ( l n v a i i d  I  Y a l i d )

PA 04 0 / 1 L l 4  F e e d  R a t e ( l n v a l i d  I  ' { a l i d )

PA 05 0 / l D o u b J e  R e m o t , e  I n p u t ( N o r m a l  I  O o u b l e )

PA 06 o l t I n p u t  f  r o m  F r o n t ,  p a n e l  s t a r t  S t l  a n d  J o g  S l l l  ( V a l i d  /  l n v a l i d )

PA 07

0 r /11 P r o g r a m  C h a n g e (PRoHIB ITED)

l0 P r o g r a m  C h a n g e ( 0K )
00 P r o g r a m  C h a n g e ( 0K )

PA 08 0/ r R e m o t e  S t a r t  I n p u t ( V a i i d  /  I n v a l i d )

PA 09 ol t S e t , t , i n g  G e a r  R e d u c t i o n  R a t i o ( t  :  t : gO)
P A  1 0 0/ r A u [ o m a t i c  C y c I e  S t a r t ( l n v a l i d  /  \ a t i d )

P A  1 1 0 l r C h a n g i n g  l l o t o r  R o t , a t , i o n  D i  r e e L i o n  ( C t ^ l  /  C C W )

P A  1 2 0/ r S t e p  F i n i s h  S i g n a l  R e l a y  ( R y - 1 ,  R Y - Z )  0 u t p u t  ( O X  /  P n O H I B I T E D )

PA 13 0/ r B u z z e r  0 u t p u t ( t n u a i i d  I  y a l i d ) I

I

P A  1 4 0 / l A I R BREAK FUNCTI ON ( V a l i d  /  l n v a l i d )

P A  1 5 0 lL C h a n g i n g  } . I a x  F e e d  R a t e ( F 1 0 0  /  F 5 0 )

P A  1 7 0 l r R e t r y  o n  p o s i I i o n i n g  e r r o r ( V a l  i d  /  t n v a l  i d )

P A  I 8 0 /1 C h  a n g  i  n g  E l , t  S  t o p  I n  p u  t  s (H .o  /  N .c )

P A  1 9 e t J o r k  Z e r o  S e t t i n g  D a t a

PA 22 0 / l l { a c h i n e  Z e r o  S e a r c h ( l n v a l i d  I  u a l i d )

PA 23 o/ t S o f t r r a r e  i i m i t  c o n t r o l ( l n v a l i d  I  \ a l i d )

PA 24 0 -  + 1 7 9 S o f t w a r e  I  i m i  t  i n  +  D i  r e c t i o n

PA 25 0-  - r79 S o f t w a r e  l i m i t  i n  D i r e c t i o n

3 )



E X P L A N A T T O N S  F O R PARAMETERS

I tode  f o r  S rep  F in i sh  s
)  P A  0 1

)  P A  0 2

C h a n g  i  n g  l { o  r  i o n i g n a l  R e l u y r  ( R y - 1 ,  R y - 2 )

/i\
\t/

rT)
\a/

O

O
@

I N D E X  F I N I S H
R E l ' 1 O T E  S T A R I  I N P U T  O F F
( R e l a y  w i l  I  n o t  a c t u a t e  w h e n  r e , n o t e  s  I a r t ,  i n p u r  b e c o m e s  0 F F  b e f  o r ei n d e x  f  i n i s h .  )
N e x t  R e m o t e  S t a r t  I n p u t  i s  0 N .
( R e l a y  w i i l  n o I  a c t u a t , e  w h e n  r e , n o t e  s t a r t  i n p u r  b e e o m e s  0 N  b e f o r ei n d e x  f  i n i s h .  )

@

3)

{ <  t r l h e n  y o u  h a v e  c h a n g e d  r h e  p A 0 1  o r  p A 0 2 ,
o n  t h e  p o w e r  a g a i n .  ( t h e  n e w  v a l u e  w i l l
p o w e r  a g a i n .  )
A l s o ,  w h e n  b e i n g  u s e d  w i  t h  a n  a u t , o m a t i c
m a c h i n e  e o n I r o l ,  d o  s a r t e  t h i n g  I o  e n I e r

s e t  t  i n g  v a l u e s .

P A  0 3  :  t l 2  F e e d  R a r e .
P A  0 3  =  Q  F e e d  r a t e  i s  a s  p r o g r a m m e d .
P A  0 3  =  1  T h e  S p e e d  w i l l  b e  h a l v e d .

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

m a c h i n e  ( 2 )  o n  f o r  e x t e r n a l
n e r r  v a i u e s  i f  y o u  h a v e  c h a n g e d  r c

F o r  A u  r o r n a  r  G
l t a c h i n e  ( l )

F o r  N C
H a c h i n e

F o n  A u t o m a t , i c
H a c h  i  n e  Q . t

F o r  E x t e r n a i
{ a c h  i  n e  C o n  t  r o  IP A O l o I n t

IP A O 2 0 0 I t
rr e ]UTPU l

0 0 , ( 1 0 )
1 - i A

( R Y - 1 )
2 -2  A

(RY-2 )

0 1  ,  (  1 l  )
l - 1 A

IR v- i ) 0 .5  s r ;  i : : : - : i : : i : ' i

i . : : i i . i : i i i ' i ! ;:ii i i o. 5 s : : ; a

2 - 2  h
( R Y - 2 ) i 1  1 .  1 . 1 . ' . , . . . . . . . . . . . . r

: i : . i : : t  : . i : . ; i i : . i : . i : i i : : . : : . i : : : : : i i . i : : : i i : i : . i : .
: : i  . ' , . .  . . .  .  . ;  : . : : i : i : : : : ; ; : : : : .

02, ( rz )
I - I A

(Rv-1 )
2 -2  A

(RY-2 ) i : :

0 3 , ( 1 3 )
I - I A

(Rv -1 )
2 - 2  A

( R y - 2 )

0 4 , ( 1 4 )
l - l A

( R Y - 1 )

2 -2  A
(RY-2 ) : : : : : t



t r *

x( ,(
C h e e k

F 5 0 ,

P . 2 0  f  o r  t h e  c e l a t , i o n s  b e t , w e e n  F e e d  r a L e . s  a n d  P a r a r n e t , e r s .
F l 0 0  w i l l  n o t  b e  e f f e c r e d  b y  P A 0 3 ,  P A 0 4 .

L  /  4  F e e d  R a  t e .

F e e d  R a t e  i s  a s  p r o g r a m m e d .

F e e d  R a  t e  w i  i  I  b e  |  / 4  o f  t , h e  e n  r e r e d  F - V a  I  u e .

D O U B L E  R E } I O T E  I N P U T
-
N o r m a l  R e m o t e  I n p u t

D o u b i e  R e m o t , e  I n p u t

i s  0 N  ( 1 ) ,  t h e  r o t , a r y t , a b l e  w i l l  n o I  m o v e  b y  o n e  s t e p  u n l e s s  t h e

9  )  P A

P A

I O )  P A

Y

P A

(  cAuT  I  o I

1 r )  PA  l .
p a  1
t  . l

P A  I

t 2 )  P A  i :

P A  I :

P A  I :

(  N O T E  )

r 3 )  P A  I
r 1r l

P T I

1 4 )  P A  i

P A  1

P A  i

15 )

t t u

I  l { r

1 a
t v

. C

1 a
l !

4  )  P A  0 4

P A  0 4

P A  O 4

= Q

= l

5 )  P A  0 5  :

P A  0 5  =  Q

P A 0 5 = l

t i h e n  t h i s

i-\ |

t ) PROG R A

l
l

PA

l i n e  b e t , n e e ^  @  a n d  , . . 1 ;  i s  c l o s e d ,  o p e n e d ,  c l o s e d  a n d  o p e n e d .

T h e  l  i n e  b e t , w e e n  @ ,  a n d  O  m u s  I  b e  c l o s e d  f  o r  m i n i m u m  0 . 0 1  s e c o n d  a n d

o p e n e d  f o r  t n o r e  t h a n  0 .  1  s e c o n d .

T h i s  P a r a r n e t e r  i s  u s e d  w h e n  y o u  w i s h  t o  i n o v e  t , h e  r o t , a r y  t a b l e  b y  o n e  s  r e p

w i t h  c l o s i n g  t h e  s w i t c h  r w i c e  b y  t h e  X - A x i s  r r r o v e m e n r  o f  a  m a c h i n e  r a b i e .

I n p u  c  f  r o m  F n o n  c  P a n e l  S t a r t  /  J o g  S r v i  t c h e s .

S t a r t  /  J o g  S r v i  t c h e s  c a n  b e  u s e d .

S t a  r  t  /  J o g  S w i  t c h e s  c a n n o  t  b e  u s e d .

r Y  C H A N C E

C a n  c h a n g e  a  p r o g r a m

D  i  s  a b  I  e s  P  r o g  r a m  e h a n g e .

t i h e n  w h o l e  p r o g r a r n  h a s  b e e n  c l e a r e d  ( n l l  C L E A R )  w i  t h  P A 0 Z  =  1 0 ,  t h e  s r e p  N o .

0 1  w i l l  b e  s e t  t o  0 '  ,  a n d  N o . 0 2  a n d  f u r t h e n  S t e p  N o . s  w i l i  c o n r a i n  E n d g g .
L l h e n  A L L  C L E A R  h a s  b e e n  d o n e  w i  t h  P A 0 7  =  0 0 ,  a l  I  t h e  s  t e p  N o .  O 1 - 9 g  w i  I  I

c o n t , a i n  0 "

t l h e n  A L L  C L E A R  h a s  b e e n  d o n e  w i t h  p A 0 Z  =

p n o g n a t n  w i  I  I  b e  r e j e e t e d  a n d  r h e  d i s p l a y

In  th is  case,  push rhe E i l  key  ro  ser
d  i s p l  a y ,  c h a n g e  t h e  P A 0 7  t o  l 0  o r  0 0 ,  a n d

8 )  P A  0 8  :

P A 0 8 = Q

P A 0 8 = l

P A  0 6  :

P A 0 6 = Q

P A  0 6  =  |

P A  0 7  :

P A  0 7  =  l 0

P A 0 7 = 0 0

P A  0 7  =  1 1

P A  0 7  =  0 1

RE} IOTE I  NPUT

Accep  t s  Remo  t , e  I  npu  t

Re iee t  Remo t ,e  I npu t

1 1  ,  0 1  ,  t h e  a  t ,  t e t n p  t  t o  c h a n g e  a

w i I I  s h o w  " E R R 0 R " .

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

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

- 3 0 -



1 0

9 )  PA  Og  :  Se t t i ng  Sea r  Ra t i o

pA  09  =  I  Th i s  Pa rame te r  mus t  be  se t  t , o  l . (D0  N0 I  CAHNGE T I I tS  PA . )

IO )  PA  IO  :  AUTO) ' IAT IC  CYCLE START

PA lO  =  0  0ne  cyc le  s ta r t  s i gna l  i npu t  i r i l l  cause  one  s  t ep  no t i on .

pA  l 0  =  I  t  i l l  | nove  au tona t i ca l l y  onco  nex  I  s  I eps  and  execu tes  t he  s Iep

no t i ons  un t i l  t he  s tep  No .  con ta i ns  End  89  o r  End  99 ,  o r  un r i l

t he  f i na l  s  t ep .

A l  t he  end ,  che  con t ro l l e r  r e tu rns  t o  S tep  No .0 l  and  w i l l  wa i t

f o r  f u r t he r  i nde ' x  s t a r t  command ,

(CA t jT I0 I )  ! l hen  a  p rog ra In  con ta i ns  Jp96 ,  t he  i ndexe r  nay  con t i nuous l y

I I )  P , I  I I  :  REVERSING I {OTOR ROTIT IO I I

P . {  l l  =  0  C t l

PA  l l  =  I  CC t l

t 2 ' ,  PA  12 :  STEP F INTSH S IGNAL  RELAY (RY-1 /2 )  0UTPUTS.

PA  l 2  =  0  Accep ts  t he  re l ay  ou tpu t s .

PA  l 2  =  I  D i sab les  t he  re l ay  ou tpu rs .
(N0TE)  Even  t he  PA12  i s  0 ,  r he  se t t i ng  va lue  o f  PA0 t  and  pA02  w i l l

e f f ec r  r o  t he  no r i on  nodes  o f  Ry -1  and  Ry -2 .
I 3 )  PA  I3  :  BUZZER SOUND

PA l 3  =  0  D i sab le  Buzze r  Sound .
PA  13  =  I  As  pe r  r , he  mor i on  o f  i n t e r f ace  re l ay  (Ry -2 ) ,  t he  buzze r  w i l l

sound  f o r  one  second .

Howeve r ,  t he  Buzze r  w i l l  sound  on l y  by  rece i v i ng  re t t o te  s ra r I
i npu t  when  t he  p rog ran  o f  s t ep  No .  con ta i ns  cc  02 (LZ ) ,  03 (13 )  and
PA l2  =  0_

I4 )  PA  T4 :  A IR  BRAI (E  FUNCTIO I {
P , l  l 4  =  0  A i r  B rake  can  wo rk .  ( need  a i r  t o  t he  b fake  un i t . )
P l  14  =  I  D i sab les  A i r  B rake .  (when  do  no r ,  need  rhe  a i r  b rake . )

0hen  pA l4  i s  0 ,  i ndex  w i l l  s t a r r  a f t e r  t he  a i r  b rake  con f i r n i ng
s igna l .  beco rnes  0FF  o r  r ece i v i ng  i ndex  Sca r t  s i gna l .
The  t i n i ng  o f  i ndex  f i n i sh  s i gna l  ou tpu t  w i l l  be  d i f f e ren r  by
the  r c  se t t i ng  va lues ,  honeve r ,  t he  i ndex  f i n i sh  s i gna l  r r i l l  be
ou tpu t  a f t e r  t he  A i r  B rake  con f i r n i ng  S igna l  becones  0N .
t { hen  PA l4  i s  l ,  i ndex  w i l l  be  s ra r t ed  0 ,25  seconds  a f t e r  ge t r , i ng

index  s ta r t  coonand ,  and  w i l i  ou r . pu t  I ndex  f i n i sh  S igna l  a f t e r
f i n i sh i ng  i ndex ing ,

l 5 )  P r t  l 5  :  CHANCINc  I , tAX  FEED RATE
P l  15  =  0  t l hen  a  who le  p rog ran  has  been  c l ea red  by  ALL  cLE lR ,  a l l  t he

) .



t i h e n  u s  i n g  a  s u b  r a b l e  ( F a c e  P l a t e ) , a p p l y  a  d i a l  i n d i c a t o n  t o  t h e  T - S l o t

t o  r e a s u  r e  r h e  b a c k  i a s h  'a i  F  1 0 0 .

5 r p m ) .

F 5 0 .

3 m e  r g e n c Y

F
r t

y o u  a r e

t h e  a i r

j a w  n e a r

r , o  r h e

b  )  l l o r  t o  a d i u s t  r h e  l d o r m  G e a r  B a c k

l .  R e n o v e  4  B o l  r s  @  w h i c h  a c e

t h e  l { o t o r  C a b l e  i " '  P l a t e  ' @

T h e n  p u l l  t h e  c a b l e s  ( l o o s e l Y

c a r e f u l i Y .

l ' l o r o r  C a b l e  S e t  P l a t e  @  , r e r n o v e

i n  t h e  l l o t o r  F i r  @  )  v e r y

Z .  A f  r e r  r e m o v i n g  2  B o l t t  @  w h i c h  a r e  f  i x i n g  t h e  l ' t o t o r  C o o l i n g  F i n  @  ,

6 0 m m " ( 2 "  2 . 4 ' )

W  a n d  l o o s e n  ( s l i g h t l v )  t h e  4  B o l t s

t , o  t h e  l ' l a  i  n  B o d  y @

T h r u s t  p l a t e  @  s l i e h t l y .

o n  t h e  b a s e  b o  t  t , o m  a n d  y o u  w  i  I  I  s e e  H e x

A  s e t  s e r e r v  s l i g h t l y  a n d

l a s h .

f i x i n g

i a y i n g

p u l l  b a c k  c h e  I l o t o r  F i n  b Y  5 0

3 .  T u  r n  u p  t h e  c o o  I  i  n g  F  i f t  P a c k  i  n g

@  f i x i n e  t h e  M o t o r  F l a n s e  @

4 .  L o o s e n  2  B o l t s  @  f i x i n g  l l e r a l

5 .  R e m o v e  2 l l e x  B o l t t  @  l o c a t e d

s o c k e t  s e t  s c r e w  f A  i n s i d e .

T o  d e c r e a s e  t h e  B a c k l a s h ,  a f t e r  l o o s e n i n g

t i g h t e n  B  s c r e w  b y  t , h e  s a r n e  a m o u n [ .

T o  i n c r e a s e  t h e  B a c k l a s h ,  l , o o s e n  B

s c r e w  a n d  t i g h t e n  A  -  s c r e w .

A f t e r  t i g h t e n i n g  b o t h  s c r e r r s  ( l  &  B )

s l i g h t l y  a n d  a d j u s t , i n g  t h e  b a e k l a s h ,

t i g h t e n  t h e  B o l  t r  ( ' D  a n d  t i g h t e n

u p  A , B  s c r e w s  w i t h  , - u r .  f o r c e .

T h e n  t i g h t e n

S e a  I  W a s  h e  r
@t h e  H e x  B o  I  t su p

@
w i  t h

B
I o  t h e

n "  i n c l l

3 R  A N C E
2 5  (  0 . 0 0 0 9 8 -

3  ( O  . 0 0 1 2 ) -
I  ( 0 . 0 0 1 6 /

o t , o n  F I a n q

\ tq,

A
F I a n g e6 .  T i g h r e n

@
7 .  I nse r t  t he  l l o t o r  F i .  @ i n ro  t he  l l o ro .  @ and  r i gh ren  rhe  2  Bo l r s

(9  co  f  i x  r he  f  i n .

Check  i  f  t he  l ' t o t o r  F i n  Pack ing  @ i s  be r , r r een  rhe  l , l o ron  F Iange  @ and
the  t { o ro r  F i r  @
0 the rw i se ,  coo lan t  may  go  i n to  t he  i ns i de  o f  l , l o t o r  F i n  and  w i l i  cause
d a a a g e  t o  r h e  e n c o d e r , .

t i A R l i l N G :  N e g l e c r  r h i s  w i l i  v o i d  t . j a r r a n r , y .
8 .  I n s e r I  t h e  c a b i e s  ( h a d  b e e n  p u l l e d  o u I  i n  l .  )  c a r e f u i i y  i n r o  r h e

c l e a r a n c e  o f  t h e  l ' t o t o r  F i .  @  a n d  m a k e  s u r e  t h e  c a b l e  c o n n e c I o r  p a r t

l o c a t e  a r  r h e  m o r o r  C a b l e  S e c  p l a r e  
@

9 '  a t t a c h  t h e  c a b l e  s e t  P a c k i n g  @  r o  r h e  l , t o r o r  F i n  @  a n d  f i x  t h e
l l o t o r  s e r  p l a t e  

@  w i  r h  4  B o l  r ,  @
A l s o ,  b e  e a r e f  u l  I  t o  d o  t h i s  s i n c e  e o o l a n t ,  o a y  e n t e n  i n s i d e  o f  t h e  l { o t o r

base  bo t tom

m a  i  n  b o d yr he  4  Bo I t r  @ f i x i ng  t he  l , l o r , o r



C  )  H o w  t o  a d j u s t  t h e  b a c k l a s h  o f  t , h e  w o r n  s h a f  r

1 .  R e m o v d  m e t a l  t h r u s r  g l a t e  @  a n d  d r a i n

n o t  t o  l o s e  t w o  0  R i n g r  @  a n d  0  R i n g

R e m o v e  I l e x .  s o c k e t ,  s c r e ' ' s  @  a n d  T h r u s t  s c r e w  B  @
B a c k i a s h  o f  t h e  w o r r n  s h a f t  i n  t h e  t h r u s t  d i r e c t i o n  c a n  b e  e l i m i n a r e d  b v

t i e h t e n i n g  T h r u s t  s c r e r r  A  @  p r o v i d e d  n e x t  t o  T h r u s t  s c r e w  B

T h e  t o p  p f  [ ' J o r m  s h a f  t  @  h a s  t a p p e d  h o l e  o f  } | b .  S c r e w  a  h e x a g o n

s o e k e t  h e a d  b o l t  o f  } l 5  i n  i t ,  a n d  u s e  a n  a l l e n  w r e n c h  i n  o r d e r  t o

t i S h t e n  T h r u s t  s c r e w  A  @  c h e c k i n g  t h e  c o n d i  r i o n  o f  [ , l o r m  s h a f  t  6 2
(  B e  s u  r e  n o t  t o  t  i g h  t e n  t , o o  m u c h .  D o  n o t  f  o r g e t  t , o  r e r n o v e  t h e  b o l  t  w h  i  c h
h a s  b e e n  s c r e w e d  i n  t h e  t o p  o f  w o r r l r  s h a f t .  )

4 .  A f t e r  a d j u s t m e n t r  s c p € w  T h r u s t ,  s c r e w  B  i n t o  t h e  p o s i t , i o n  i t  t o u c h e s  I o
T h  r u s  t ,  s c r e w  A  a n d  r e t u r n  b y  o n e  o r  o n e  a n d  h a t f  r o t , a t , i o n ,  a n d  t h e n
a l  i g n  t , h e  b o l  t  h o l e  o f  T h u r s t  s c r e w  B  a n d  t h e  t a p p e d  h o l e  o f  T h u n s t

i n s
/A
I - /  < l

YY
A f  t e r  r e s s e r n b l e d  a p p l y  l u b r i c a t i o n  o i l  r o  t h e  u n i  t , .

2  )  R e g a  r d  i  n g  A i r  B  r a k e  C L  t p  /  U N C L r t l t p

T h e  a i r  s u p p l i e d  t o  t h e  A i r  B r a k e  c y c l i n d e r  w i l l  b e  a l s o  s u p p l i e d  t o  t h e
c l a m p  c h e c k  c v l i n d e r  @  a n d  w i I  p u s h  r h e  p i s t o n  t o  a c r u a r e  t h e  c r a m p  c h e c k
| n r c r o  s | r i  r c h  ( 9 1

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

I f  y o u  h a v e  e x p e r i e n c e d  E 4  E r r o r  e s p e c i a l l y ,  y o u  a r e  r e q u e s t e d  t o  r e p l a c e  o r
a d i u s t  t h e  p r e s u r e  o f  r h e  n i c r o  s w i t c h ,  r e m o v e  t h e  C o v e r  A  @  t i r " t .

( NOTE ) A f t e r  f i n i s h i n g  a b o v e s

I f  t h e  B a c k l a s h  i s  t o o

t  r u n  t o  t h e  p r o g  r a m m e d

I f  s t , i l l  m u c h  b a c k l a s h

d e e p l y  e n g a g e d ,  a d j u s t

,  r n € a s  u  r e  t h e  B a c k  I  a s  h  a g a  i  n  .

s n t a i  I  ,  l t t o t o r  n t a y  l o s e  i  t s  c o n t r o l  a n d  m a y  n o t ,

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

i s  s t i l l  f o u n d  e v e n  t h e  r v o r r n  a n d  w h e e l  a r e

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

L L

2 .

3 .

a c r e w  A .  A f t e r  t h a t ,

@ and o  Rine @

t  i  g h  t , e n  H e x  .  s o c k e  t ,  s  c  r e r l  @  ,

,  a n d  r e s e t  i l e t a l  t h u r s t  p l a t e

i  n  t , h e  t , h r u s  t  d i  r e c t  i o n

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

e r t  t w o  0  R i n g s

w i t h o u t  f a i l .
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: L F D  I  A G N O S S

: R R O R  C O D E P O S S  I B L E  C A U S E S ,  N E C E S S A R Y  A D J U S T , l E N T

r n I r o i l e r  F a u i t ,
o R O } {  E r r o r ,  E r r o r s  i n  w r i t i n g  o r

T u  r n  t h e  p o w e  r  0 I  i  0 F F  a n d  n e p e a  t ,
C a i  l  f o r  s e r v i e e  i f  " E  0 "  i s  s t  i

r e a d  i  n g  R 0 : ' l  .

i t  t , o  r e s e [ .

I l  d i s p l a y e d .

: ! ' s  /  S w i t c h e s

1 K e y s  /  S w i t c h e s  m i g h t  b e  s h o r t e d .
R e p e a t  P 0 t l E R  0 N  /  0 F F  t , o  r e s e t  c h e m .
R e p l a c e  t h e m  e v e n  i f  " E  l "  i s  s t , i i l  i l l u m i n a t e d .

: c g n a t n  C h e c k  '
3 b e e n  e h a n g e d

,  c h e c k  t h e
P n o g r a m  o r

C I e . a n  c h e
p a r a I n e I e r s

(  R e - e n  I e  r

P a r a r n e , [ e r  m i g h t  h a v e
" E  3 "  b y  C E  I  Z E R }  k e y

a n d  p  r o g  r a l n .

t , h e  p n o g r a r n  f  o r  s a f  e .  )
- - 4

: a k e  E r r o r

.  C h e c k  P A  1  4  a n d  t u  r n  P 0 H E R  0 N  a g a  i  n .

C P D X  h a s  B r a k e  ( C l a m p )  f u n c  t i o n  n e e d  t o  s e t ,  P A 1 4 = 0
w h e n  t h i s  f u n c t i o n  i s  n e e d e d  b y  g e t t i n g  a i r  s u p p l y .

t l h e n  n o t  u s i n g  t h i s  f u n c t i o n ,  s € t  P A 1 4 = 1

F o l  l o w i n g  t h e  a d  j u s  t , r n e n t  w h e n  g e t , t  i n g  t  4  e r r o r  i s

u s i n g  b r a k e  f u n c t i o n  w i t h  P A 1 4 = 0  b y  g e t t , i n g  a i r

s u p p l y .

E  4  a p p € a r s  w h e n  t r y i n g  t , o  c l a m p  b u t  t h e  s p i n d l e  w a s

a l  r e a d y  u n c l a m p e d .

C h e c k  i f  a i  r  p r e s s u r e  i s  a d e q u a t , e  (  t o  b e  8 5  P S I  ) ,
a n d  e h e c k  m i c r o  s w i  I c h  w i  t h  a  t e s  t e r  i  f  t h e  p r e s s u  r e

i s  0 K .

T h e  c o n n e c I i o n  b e t r v e e n  F  a n d  R  p i n s  o f  t h e  t n o t , o r

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

c o n n e c c e d  t , o  b e  b r a k e  ( C I a m p )  u n i t  a n d  r n u s I  b e  0 F F

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

T h e n ,  r € m o v e  t h e  e o v e r  A  @  a n d  c h e c k  i f  t h e  a i r

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

w h  i c h  p u s h e s  t , h e  c l a m p  c h e c k  m i c r o - s w i  t e h .

A l s o  c h e c k  t h e  s o l e n o i d  v a l v e .

T h e  s o l e n o i d e  v a l v e  i s  3 - P o r t  /  N o r m a l - C l o s e  w i  t h

s p n i n g  r e t u r n ,  2 4 V  D C  t y p e .
l a
: o p p e d  b y  S T 0 P  c o m m a n d

l l - Z  r e  t  u  r n .

t i m e  o f  s t o P  c o m m a n d

o r  d u e  t , o  o t , h e r

C I e a r  E

T h i s  E  8

i n p u t  i s
u n k n o w n

8  b y  C E  I  Z E R }  k e y ,  d o
w i l i  a p p e a r  w h e n  t h e

l e s s  I h a n  0 . 2  s e c o n d s
f a i l u r e s .

F a u l t

a9
:  i  v e  r

C l e a r  E  I  b y  C E  I Z E R }  k e y  a n d  d o  l 1 - Z  R e t u r n

. A

: e o d e r  F a u l t

i u l s e  C o u n r )

C I e a r E A b y C E l Z E R }

r e s e I  t h e  ] l a e h i n e - Z e c o

k e y  a n d  d o  t 1 - 7 '  R e  t ' u  r n , o r

=b
: r code r  Fau l t
i ,B -Phase )

C lea rEbbyCE lZER}
rese t  t he  t ' l a ch ine -Ze ro

k e y  a n d  d o  l l - Z  R e  t , u  r n , o r

r c

:opped  by  Pane l  ST0P
C l e a r  E  C  b y  C E  I  Z E R }  k e y  a n d  d o  l 4 - Z  R e t u n n .

ERROR -
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S  t o p p e d

EE
S  t o p p e C

I im i r
EF
Z-Phase
Er ro



C O D E

Ed
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EE
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i i m i r
EF
Z-Phase
Er ro r

R e s  e a  r c h F a i l u r e

i  NoTE l c l e a r i n g

h 'ds  been

: +

E r f o f  C o d € r  r r i i i i ln or i lach i  ne

c h a n g e d ,  r e s e t ' l a e h  i  n e - Z e  r o
r he
theA f t e r

- Z e t o

dEl-^;-r*,, ''=' e"- a o  t l - Z  R e  t u  r n  '

C I e a r

ffi / zERo keY

; ; "  v - z  ( l { a c h i n e  Z e r o )

;t-d;l't7-te tu rn or se t'

f f i -  d"  l1-z Return o r  r e s e t

f f i  /zERo keY

t h e  l { a e h  i n e - Z e  r o  '

-  

: : : : : : : " : r ' u n * "  
i s  P r o h i i i t t e d '  

( P A t 7  = L )

-  i , l h e n  t r i e d  t ' o  d o  R e t u r n  J u m P  m o r e  t h a n  I  t i n e s  '

X  " E r r o r '  a P P e a r s  i n  a b o v e  c a s e s  '

T h i s  c o d e  c a n  b e  c l e a r e d  b v  C E  /  Z E R 0  k e v '

howevet  r  c lear 'E t 'o ' l '  
^ : : " t : r '  r ' " t r t i . l : t . i : : : : '

r e t u r n i n g  t ' o  P r o v i o u s  n o d e  i f

t h e  m o d e


