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1 .  T h e  f i r s t  s t e p
T h i s  c h a p t e r  e x p l a i n s  a b o u t  t h e  m a n u a l s ,  a  f u n d a m e n t a l  t e r m ,  a n d  s a f e t y .
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1 . 1  H o w  t o  u s e  t h i s  U s e r ' s  M a n u a l

1 .1 .1  In t roduc ing  the  Manua ls

The  package  shou ld  con ta in  3  Documen ts .  Th i s  chap te r  shows  how to  use  them.  The

spec i f i ca t i on  manua l  i s  common fo r  a l l  r obo t .  RV-E2  (6  DOF)  and  RV-E3J  (5  DOF)  has

This  is  common speci f icat ion manual  for  the E ser ies.  i t  expla ins s tandard

speci l icat ions ,specia l  speci f icat ions,  opt ion conf igurat ion and maintenance

components.  i t  a lso expla ins about  satety  and technique for  us ing the robot .

I t  expla ins about  safety ,  set t ing,  unpacking,  cabl ing,  insta l l ing and lundamen-

ta l  operat ion.  i t  a lso expla ins about  the teaching p lay back method.

I t  expla ins the opt ional  components,  programming ( teaching p layback method

and  MOVEMASTER command  me thod) ,  ex te rna l  l /O  equ ipmen t ,  t oo l i ng  spec l -

f icat iOn and maintenance.  i t  expla ins about  the cOmmands,  parameters,  a larm

and  p rog ram examPles .

Relerence
m a n u a l

(Contents of  each document)

(J

^

t-)

Specif ication, M aintenance consum ptions

Optional equiPments

lntroduction

Saf ety

lnstallation

Basic operatlon (Teaching playback method)

Installation tor optlonal equipments

Detall specif ication of conf i guration machinery

Advanced op€ration

Command refernce
Connecton with external equipments, Tooling' 
specif ications,Maintenance' Inspectlon

- iommand summeryl Parar.neter summery, Atarm- 
summery, Program ExamPles



1 .1 .2  Symbo l i c  Conven t ions
Tab le  1 .1  shows  the  symbo ls  i n  t he  Manua ls .

T a h l e  ' l  I  S v r n h n l i n  ( l n n v e n t i o n s
-  t  " ' -

Symbol Co/ tents

a O a r i p s l O O
I t  expla lns the t ips for  the robot
operat ion.

* * * C a u t i o n ! * * * '
You  r i sk  damag ing  fo r  you r  equ ipmen ts
i f  you don not  heed the inst ruct ion.

[Jo int ]
The bracketed  tex t  ind ica tes  a  key  tha t
you press .

[+ /  FORWD] + [+X/+W]
(A)  (B)

I t  ind icates that  you push (A)  key wl th
(B)  s imul taneously .
This  example means that  you press [+/
FORWDI keY wi th  [+X/+W] keY.

I sTEP /  MOVEI  +

(A)

(  l coND]  ->  [RPL* ]  1
(B) (cl

I t  ind icates that  you push (A)  key wl th
(B)  key,  and a l ternate (B)  key wi th  (C)
key.
This  example means that  You Push
ISTEP /  MOVEI  key  w i th  ICONDI  keY ,
and a l ternate [COND] key wi th  [RPL*]
key.
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1 .2  l n t r oduc ing  t he  impo r tan t  5  wo rds

This sect ion expla ins terms used o l ten in  the robot  operat ion.

(1 )  P rog ram

I t  desc r ibes  sequences  o f  robo t  ope ra t i on .  Th i s  robo t  has  two  p rog ramming  me thods .

One  i s teach ing  p lay  back  me thod  and  ano the r  i s  command  p rog ramming  me thod .

Here,  This  manual  expla ins teaching p lay back method.  There is  " f  i le"  lor  a  term re lat ing to
"program. "F i le"  is  a  conta iner  s tock ing program and data.

(21 Teaching p lay back method

This  is  one method that  a l lows you to  teach your  robot  the job sequence wi th  a teaching

box.

One operat ion mot ion has a uni t  ca l led the a "s tep"  that  has mot ion to  a teaching point  and

requi rements '  data as hand status.

(3)  A larm

I t  appears as numbers or  messages f rom a contro l ler  a t  mal lunct ion, la lse edi t ing or  wrong

operat ion.

contro l ler  beeps and shows 2 characters to  a l ternat ing on PRO/ ALM disp lay.

These  numbers  mean  a la rm number .  Teach ing  box  shows  an  a la rm message  on  the  d i s -

p lay .

Tab le  1 .2  shows  a la rm beep ing  means .

Tab!e 1.2 .4 . !arm beeps and a!arrn !actors

No Beep Pattem Contents

1 Long Beep : < ---) H/\n/Alarm

2 Short BeeP : <----> <.--t (--t <----' Misoperatict Alarm

3 Brief Beep : (-) (-) (-) (-) (-) <-t (-) (-, Over-run Alarm

O O O t i p s O O O
push a larm reset  key of  teaching box and remove a larm whether  l t  pushes RESET swi tch

of control ler front panel when alarm occurred.

Relerence manual  /6  chapters expla ins about  a larm.
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(41  S tep  feed ing

You can forward the program sequence step by s tep.

Conlorm Check your  program wi th th is  s tep feeding operat ion before automat ic  opera-

t ion.

( s )  JoG

You can move the robot  arm manual ly  wi th  the teaching box in  jog operat ion.

This  sect ion expla ins Jo int  jog operat ion and XYZ jog.

. .Jo in Jog Operat ion>>

The robot  moves each jo in t  inde-

pendent ly  in  th is  operat ion.  the ro-

bot  can turn each jo in t  in  each d i -

rect ion.  F igure 1.1 shows the jo in t

jog operat ion.

I<XYZ jog Operat ionr>

The robot moves lts t ip along XYZ

axes.
+X is  the f ront  s ide.
+Y is  the r ight  s ide.
+Z is  the up s ide

Wrist roll
(Roll)

+

Wrist pitch
(Pitch)

Shoulder

Fig.  1 .1 Jo int  Jog contro l

1 - 5
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1 .3 Safety

Robot  is  the power lu l  f r iend wi th  correct  operat ion '

Keep the fo l lowlng inst ruct ion for  safe and ef l ic ient  operat ion.

(1)  Keep away f rom the moving robot

It is very dangerous to get near a robot In action. you are better to make a salety fence or

wall for anyone to keep away the robot operation range'

(2) A robot in stop is more dangerous than an activate one'

Confirm why the robot is stopping, before you get near i t .  you are better to put on the pi lot

lamp that shows a robot status: Automatic operation, Teaching operation and Mainte-

nance .

(3) Maintain a robot.

You should look after the robot dally to check malfunction. Reference Manual/ Sth chap-

ter  maintenance expla ins about  maintenance.
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1 . 4  I n t r o d u c i n g  t h e  p r o g r a m m i n g  m e t h o d
The  Move  Mas te r  Super  has  two  p rog ramming  me thods .  t h i s  Use r ' s  manua l  exp la ins  the

bas i c  ope ra t i ons  i n  t he  teach ing  p lay  back  me thod .  Re le rence  manua l  exp la ins  abou t  t he

MOVE MASTER command  me thod .

Ilc tiletpd Eg.dpnert Featue l.lote

1 Teacfing playtack

mefiod
Teacfing

bcx

Yol create ),sr task program

withtheteaching bo(

Itallorrrsputosdthethe
cmditio data : irterpdatian
nrcde, spee4 tiner and l/Oto
each s*ep.

It is sitable nrffndfc a sirfle
task

It isaddailablewiththe
oqllpr..ter.

The task witt cctditicna
brandrcs re+ires an
external corffdler a
cqrrrnad nEfpd
ptoganrrringt

There are nrlurctistto
cariorde pciticrs, dgit
nalues; irterqtiqtfrqn
external signals rr
palldailrgt

2 I/OVET/ASIER

cdrn€rd rnefg,

Ferscnal
cqqruter&
Teacfirg
box

<Rograrnnoda
Yor teach pcitics with the
teadirg boq and crede
prognrns witt the ccrmder.
(Ure rurber+csrrrand )
ililSVEtUA,SIER cqrrrpnds

allorvs to create ccnplex task
progam
It is sdtable fc tasks that

reqire codtlaal brancfPs,
intenq*ian, pall daizirg,
calicr.ratim

This rneftod neecb ttp

BASIC largtage cthe

RCBTPROGRAMMING

SUFrcHTER

The progarn is adaflaHe
withtheteachirg bo(

rDlrednodo
. Therobclexeq-testhe

I,IJVEi/ASIER csrrrpnds lran
theoqrpnerce bycn.

It is free frmrtfe nrnuy
linttatkn sottat the ccrmler
nanagestheprqam

Therobdoshallqned

with the ccrpder dvnys.

Yor can rrt stopthe robd,
wtile it execr^tes the

. @TtTEnd.
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2 .  E q u i p m e n t s
This chapter explains standard configuration ; robot arm, control ler and teaching box .
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2 .1  Con f i rma t i on  o f  equ ipmen ts

T a b e l  2 . 1  s h o w s  a  s t a n d a r d  i t e m s .  M a k e  s u r e  t h e m .

Tah le  2 . ' l  S tanc la rc l  l t ems

No. I tems Type Qunt. Note

1 Robot Arm RV.E2 1

2 Controller c R - E 1 1 6 I

3 Machine Cable set 1E-5CBL 1 signal & power

4 User's Manual BFP-A5623 1

5 Reference Manual BFP.A5624 1

6 Specification Manual BFP.A561 8 1

7 lnstallation Bolts M 8 ' 3 0 4

8 Spring washers for installation bolts For M8 4

9 Flat washers for installation bolts For M8 4

1 0 Extra fuse MF60N R-15A-05 1

1 1 Marking Seals 1

Specif ication manual /4.2:option explalns the option products. The robot contains no power

supp ly  cab le  and  g round ing  cab le .
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2 . 2  C o n n e c t i n g  t h e  e q u i p m e n t s

F igu re  2 .1  shows  bas i c  connec t i on .

F ig.2.1 Conf igurat ion

.  Teaching box is  opt ional  product .  but  i t  is  necessary lor  bas ic  robot  operat ion.

.  user 's  manual  does not  expla in  about  a personal  computer  .Read the refernce

REference manual  expla ins the PC connect ion and the programming method.

.  f igure 2.1 shows only  bas ic  equipments.

'Motor-Operated Hand set
(4E-HMo1)

Machine cables
Controller (1E-lCBL)
(cR-EU

'  :  opt ional  i tem.
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2 .3  U  nde rs tand ing  t he  robo t

2 .3 .1  Robo t  a rm

Figure 2.2 Shows names o l  robot  arm.

Mechanical interface
installation Mechanical interlace

Wrist twist Elbow block
axis)

Wrist roll
Elbow
(E axis)

(R axis)

Shoulder
(S axis)

ach ax ia l  name has i t  as loo lows.
.  W ax i s . . . . . . . . .Wa is t  j o in t

.  S  ax i s . . . . . . . . . .Shou lde r  ax i s

.  E  ax i s . . . . . . . . . .E lbow ax l s

.  T ax is  . . . . . . .Wr is t  twis t  ax is

.  P ax is  . . . . . . .Wr is t  p l tch ax ls

.  R ax is . . . . . . .Wr is t  ro l l  ax is

Fig.2.2 Robot  arm
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2.3.2 Contro l ler

Check the contro l ler  f rontv iew.  F igure 2.3 shows names and funct ions of  each i tems.

(6) (10)  (21

(12) (1 3)

Fig. 2.3 Controller (Front view)

It is a power supply switch.
It starts a program or restarts the stoping robot.
It stops the robot.

..lt resets a stopping program and sets the program at the
beginning.
It removes alarm.

(5) : EMG.STOP switch I l t  is a locking switch for emergency stop. When you push this
switch, the contoller cuts off servo power and the robot in
action stops im mediately.
Turn it right and return it front side to reset it.

(6) : T/B EMG.CANGEL switch
(Emergency stop disable)

(1) : POWER switch
(2) : START switch
(3) : STOP switch
(4) : RESET switch

(10) :  PRO/ALM display

(1 1) : RS422 receptacle:
(12) : RS232C receptacle:

(2)(3}(4) switches have lndicating lamps.
See Reference manual /2.2.1: controller operation.

It disables emergency stop from teaching box. push it,
When you do not connect a teaching box.Take off teaching
box during automatic mode, after push this switch.
It Indicates program number and alarm number. it indicate
"." to show that the controller is effective.
It ls a receptacle for the teaching box.
It ls a receptacle for the personal computer.
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2 . 3 . 3 T e a c h i n g  b o x

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

( 1 )  : [ E M G . S T O P ]  s w i t c h

This  is  a  push but ton wi th  lock

f u n c t i o n  f o r  e m e r g e n c y  s t o p .

When you push i t ,  the robot  s tops

immid ia te l y  i n  any  case .  Push  i t

once again to  re lease i t .

( 21  :  [EN BL  /  D ISABLE]  sw i t ch

You get  contro l  o l  teaching box

w i th  i t .  Tu rn  i t  t o  enabe l  t o  ge t

contro l .  the contro l ler  panel  nor

ex te rna l  equ ipmen ts  can  no t  ge t

con t ro l  wh i l e  t he  teach ing  box

keeps contro l .

( 3 )  :  L C D

This LCD ind icates a program

or s tatus of  the robot .  i t  has 4

rows  and  16  co lums .

(4)  :  [Jo lNT]key
I t  se lects  jo in t  jog mode.

(4) :[XYZ] key

P u s h  i t  t o  s e l e c t  X Y Z  J O G

m o d e .

(s)  :  [SPD] key

P u s h  i t  t o  s e t  s p e e d  a t  J O G ,

step forward /  backward or  s tep

jump operat ion.

(6) : [STOP] key

Push i t  to  In terrupt  a  program

switch on the control ler front.

enabe l  o r  d i sab le .

(71  :  [STEP/MoVE]  key

Push i t  w l th  f lNP /  EXEI key to

(8)  : [+ /  FOWRD] keY

in act ive and decelarate a robot .  l t  is  eaqual  to  ISTOP I

i t  is  e f lect ive,  whenever  [Enable/Disable]  swi tch ls

jumps steps.

Push l t  w l th  INP /  EXEI key to  feed steps lorward.

2-6

En$le Disable EErerEy s@

Joi nt

0 ?

(5)

(6)

(71

(8)

(s)

( 1 3 )

(14)

( 1 5 )

(16)

(171

(1

( 1 8 )

( 1 1 )

112l

Fig .2 .4  Teach ing  box



(9) : [-/ BAKWD] key
Push it with INP / EXE] key to feed steps backward.

(10)  :  [CoND]  key
Push i t  to set  interpolat ion mode ,speed and t imer.

(1 1) : [ALARM / RESET] key
Push it to reset a program in stop or alarm status.

{12) : 12 keys: {JOG operation} key [-Xl-W] - [+C/+P]key
This manual calls them as JOG operation keys. at joint jog mode, you move each joints

with them. atXYZ JOG mode, you move a robot with them along each coordinate axies. you
can also input numbers with them at menu selection or step number.

( 1 3 )  : [ A D D l ] k e y
Push it to input position and condition data for step data, or to move a cursor to upper

direction.

( 1 4 )  : [ R P L  l l r e y
Push it to modify location and condition data, or to move a cursor to down direction.

(15) : [DEL *] key
Push it to delete location and condition data, to move a cursor to left dirction.

(16) : [HAND *] key
Push it with [+C/+R] or [-Cl-R] key when you move hand, or to move a cursor to right

direction.

(171 : INP / EXE] key
Push it to enter data or execute a step feed.

(18) : [PoS /  GHAR] key
Push it to change an editing screen, or to select digit or alphabet.

Reference manual /2.2.2: teaching box operation explains each keys.
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3 .  S e t t i n g  u p  t h e  M o v e  M a s t e r  S u P e r

T h i s  c h a p t e r  e x p l a i n s  h o w  t o  s e t  u p  t h e  M o v e  M a s t e r  S u p e r .
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3 . 1 .  H o w  t o  u n p a c k  t h e  r o b o t
3 .1 .1  The  robo t  a rm

The cardboard box conta ins the robot .  F igure 3.1 shows how to unpack the robot .This

manuaf  /3 .2:  robot  arm expla ins how to handle the robot .

(1 )  Open  the  ca rdboard  box  as  f i gu re  3 .1  (1 ) .

(21  Pu t  s ide  down  the  box  gen t l y  as  f i gu re  3 .1 (2 ) '

( 3 )  D raw the  pack ing  A  and  B  as  f i gu re  3 .1 (3 ) '

(4)  Put  o l l  the Packing A.

(5)  Keep the pack ing B wi th  the robot 'Put  i t  up as f igure 3 '1(4) '

( 6 )  Pu t  away  the  Pack ing  B .

( 1 )

Robot ann

(3)
(4)

You should keep the packings lor  t ransportat ion.

Packing B

Fig.  3 .1 UnPacking the robot  arm
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3 . 1 . 2  c o n t r o l l e r

The cardboard  box  conta ins  the  cont ro l le r .  F igure  3 .2  shows how to  unpack  the  cont ro l le r .

T h i s  m a n u a l  / 3 . 3 :  c o n t r o l l e r  e x p l a i n s  h o w  t o  h a n d l e  t h e  c o n t r o l l e r .

( 1 )  O p e n  t h e  c a r d b o a r d  b o x  a s  f i g u r e  3 . 2 ( 1 ) .

( 2 1  D r a w  t h e  c o n t r o l l e r  w i t h  i n n e r  p a c k i n g  a s  f  i g u r e  3 . 1  ( 2 ) .

(3 )  Put  away an  accessory .

(4 )  L i l t  up  the  cont ro l le r  to  pu t  away the  pack ing  as  l igure  3 .2  (3 ) .

The le f t  s ide  o f  the  cont ro l le r  i s  so  heavy  tha t  you  shou ld  pay  a t ten t ion  to  i t .

(5 )  Put  down the  cont ro l le r .

Fig.  3 .2 Unpacking the.contro l ler

Accessory set

( 1 )

Inner case with packing

(3)

You should keep the packings for transportation.
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3 . 2  H o w  t o  h a n d l e  t h e  r o b o t  a r m .

This sect ion expla ins how to ahndle the robot  arm.

I  How to  hand le  the  robo t  a rm.

F igu re  3 .3  Shows  the  pause  and  hand l i ng  po in t s  a t  ho ld ing .

(1)  Hold the robot  arm to take the handle (A)  at  t ranspor tat ion.

You wi l l  dest roy to  take the covers wi thout  handle '

(21 Do not put the lorce on the covers at transportation.

(3)  Carry  i t  w i th  a car t .  Take i t  w i th  handle only  temporar i ly .

(4) Do not carry the robot by one person.

(5)  Avoid shock when you carry  the robot .

F ig.  3 .3 Hold ing the robot  arm
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I  How to  a t tach  the  robot  a rm

Figure  3 .4  shows how to  a t tach  the  robot  a rm to  the  l loor  and a  se t  sc rew d imens ion  o f  the

r o b o t  a r m .

( 1 )  S e t  s i d e  o f  r o b o t  a r m  h a s  m a c h i n i n g  f  i n i s h .

( 2 1  F i x  r o b o t  a r m  s u r e l y  t o  u s e  t h e  f  i x  h o l e  o p e n e d  a t  b a s e  c o r n e r s  ( 4 -  /  9 )  a n d  w i t h

b o l t s  ( M 8 ' 3 0  h e x a g o n  s o c k e t  h e a d  b o l t s ) .  F i x  t h e  r o b o t  a r m  h o r i z o n t a l l y .

( 3 )  F a c e  r e l a t i v e  r o u g h n e s s  o f  i n s t a l l a t i o n  f a c e  s h o u l d  b e  a b o v e  V  w . W h e n  i n s t a l

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

Magnified view ol C
122

t-
rTI

^|t6l-F-
|t
l_q

Fig 3.4 At taching the robot  arm
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3.3 How to handle the contro l ler

This  sect ion Expla ins how to handle the contro l ler .

I  How to hold the contro l ler

Th is  sub -sec t i on  exp la ins  how to  ho ld  the  con t ro l l e r .

(1 )  Do  no t  ho ld  the  con t ro l l e r  by  one  pe rson .

(21  Ho ld  the  f ron t  and  rea r  s ide  to  l i f t  i t  up .  Do  no t  ho ld  the  sw i t ches ,

connectors and radiat ion f  ins.

(3)  The le f t  s ide of  the contro l ler  is  so heavy that  you should pay at tent ion to  i t .

I  How to at tach the contro l ler

F igure 3.5 shows how to at tach the contro l ler .

(1)  P lace the contro l ler  hor izonta l ly .

(21 Do not  b lock the a i r -ho le of  contro l ler  a t  both s ides and rear  tace.

(3 )  Take  space  g rea te r than  150  mm f rom the  bo th  s ides  and  rea r .

Keep the temperature i f  you put  the contro l ler  in to the cabinet .

Itr E CIBtrE V

X€LF^

Fig.  3 .5 At taching the contro l ler
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3 . 4  H o w  t o  c o n n e t  t h e  m a c h i n e  c a b l e s .

F i g u r e  3 . 6  s h o w s  h o w  t o  c o n n e c t  t h e  m a c n i n e  c a b l e s .

(1 )  Turn  o f f  the  cont ro l le r .

( 2 1  C o n n e c t  t h e  m a c h i n e  c a b l e s  t o  t h e  r o b o t  a r m  a n d  t h e  c o n t r o l l e r .

( 3 )  S c r e w  u p  t h e  c o n n e c t o r  s h e l l s .

( 4 )  D o  n o t  p u l l  o r  b e n d  t h e  c a b l e s  e x t r e m e l y  t o  a v o i d  t h e i r  d a m a g e .

Fig.  3 .6 Connect ing the machine cables
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3 .5  How to  connec t  t he  power  cab le

Figure 3.7 shows how to connect  the power cable.

(1 )  Con f i rm  i f  t he  e lec t r i c  supp ly  vo l tage  i s  co r rec t .

(2 )  Tu rn  o l f  t he  power  supP lY .

(3 )  Cab le  shou ld  be  above  2  mm square .

(4 )  Connec t  power  cab le  to  the  AC- INPUT te rm ina l  a t  t he  back  pane l .

(5)  Conl i rm i l  the cable connects the terminal  b lock f  i rmly .

(6)  Turn on the power supply  a l ter  setup.

I  Emergency s top terminal

An  EMG.STOP te rm ina l  has  a  sho r t  ba r .  Ex te rna l  emergency  s top  sw i t ch  sha l l be  no rma l l y

c lose type.

Do not take off a short bar without the external switch.

Emergency s top swl tch should put  i t  on lor  safety .

NC

]e" .
Jsror

Detailview of A

Fig.  3-7 Connect ing the power cable
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3 .6  How to  g round  the  robo t .
This sect ion expla ins how to ground the robot  arm and contro l ler .

(1 )  F igu re  3 .8  shows  how to  g round .

The  i nd ipenden t  g round ing  i s  t he  bes t .
'  The  robo t  a rm g rounds  w i th  a  M 3  sc rew ho le  i n  base .  (R  c t .  f  i gu re  3 .9 )
'  The  con t ro l l e r  g rounds  w i th  a  g round  te rm ina l  on  rea r  t ace .  (A  c f .  f  i gu re  3 .10 )

(21  The  g round ing  reg i s tance  shou ld  be  l ess  than  100  ohm.

I t  is  bet ter  to  separete the robot  grounding lorm other  equipments.
(3 )  The  g round ing  cab les  shou ld  be  more  than  2  mm square .
(4 )  The  g round  cab les  shou ld  be  as  sho r t  as  poss ib le .

I t"",*l I .*""'l

I ll nfrl* Il---G-l L---o-lr )
\./

Gt
l a n d l

I eersonat I
I computer I
L-G-l

I
I

_l_

H
I

(A)lndipendent ground in g[Best] (B) Share groun d in g[Better] (C) Common grounding[Not bad]

F ig .  3 .8  Ground ing
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3 .6 .1  Ground ing  the  robo t  a rm

Figure 3.9 shows how to ground the robot  arm.

(1 )  The  robo t  do  how to  connec t  t he  con t ro l l e r .

(21 Conf  i rm the grounding screw wi thout  coat ing or  rust .  or  remove them

(3 )  Connec t  g round ing  cab le  to  g round ing  te rm ina l .

F ig.  3 .9 Grounding the robot  arm

3.6.2 How to ground the contro l ler

F igure 3.10 shows how to ground the contro l ler .

(1)  The robot  does not  inc lude the grounding cables.

(21 Ground the contro l ler  to  the ground terminal  "G".

INPU

NC

-Aer'rrc

JsroP

Detail view of A

Fig.  3 .10 Grounding the contro l ler
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3 .7  How to  connec t  t he  t each ing  box
F i g u r e  3 . 1 1  s h o w s  h o w  t o  c o n n e c t  t h e  t e a c h i n g  b o x .

( 1 )  T u r n  o f f  t h e  c o n t r o l l e r .

( 2 )  C o n n e c t  t h e  t e a c h i n g  b o x  t o  R S  -  4 2 2  c o n n e c t o r  o f  c o n t r o l l e r .

( 3 )  F i x  i t  w i t h  s e t  s c r e w s  l i r m l y .

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

( 4 )  1 l B  E M G .  o n  t h e  l r o n t  c o n f i r m  t h a t  C A N C E L  s w i t c h  i s  n o t  d o w n . T h e  c o n t r o l l e r

b e e p s  w h e n  C A N C E L  s w i t c h  i s  d o w n .  P u s h  i t  o n c e  t o  r i s e .

(5 )  Opera t ion  is  enab le  to  tu rn  on  the  power .

T I P S

P u s h  E M G .  C A N C E L  s w i t h c  o n  t h e  t e a c h i n g  b o x  w h e n  y o u  u n p l u g  i t .

T h e  r o b o t  g e t s  e m a e g e n c y  s t o p  s t a t u s  w h e n  y o u  p u t  u p  E M G .  C A N C E L  s w i t h c .

Teaching box

T/B EMG.CANCEL SWitCh

Controller

F ig .  3 .11  Ins ta l l i ng  the  teach ing  box
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3 .8  How to  i ns ta l l a t i on  o f  t he  Mo to r -Ope ra ted  Hand
The  mode l  4E-HM01  k i t  t ha t  i nc ludes  the  Mo to r -Opera ted  Hand  and  accesso ry  i s  neces -

sa ry  to  use  the  Mo to r -Opera ted  Hand .

F igu re  3 .12  and  tab le  3 .1  show the  Mo to r -Opera ted  Hand  se t .

R e f  e r e n c e  m a n u a l  / 1 :  H a n d l i n g  e x p l a i n s  t h e  a i r  h a n d  k i t :  4 E - H P 0 1 .

Fig.  3 .12 Motor-Operated Hand

Table 3.1 Conf igurat ion of  Motor-Operated Hand k i t

No Item Model Quant. Note

1 Motor-Operated Hand 1E-HM01 1

2 Motor-Operated Hand curl cable 1E-GH14CD 1

3 Motor-Operated H and interlace 2E.32HND 1 Into the controller

4 Fix bolts (soket) M5'16 4

5 Fix bolts (soket) M3'12 2

6 Adapter 8U144D697H01 1
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3.8.1 How to insta l l  the Motor-Operated Hand in ter face

F igu re  3 .13  shows  how to  i ns ta l l t he  Mo to r -Opera ted  Hand  in te r face .

(1)  Turn of f  the power swi tch.

(21 Take of l  cover .

(3)  insta l l  the Motor-Operated Hand in ter face board in  the connector .

(4)  T ighten i t  w i th  a at tached mount  screw.

(5) Put on the cover.

Fix screw

Fig.  3 .13 Insta l l ing the In ter lace board
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3.8.2 How to insta l l  the Motor-Operated Hand

F igu re  3 .14  shows  how to  i ns ta l l  t he  Mo to r -Opera ted  Hand '

(1 )  F i x  t he  mechan ica l  i n te r face  adap te r  on  the  robo t  a rm t i p  w i th  l ou r  M  5 '16

hexagon socket  bo l ts .

(Z)  F ix  the Motor-Operated Hand on the mechanica l  in ter face adapter  wi th  two

M 3 .12  hexagon  socke t  bo l t s .F igu re  3 .15  shows  the  Mo to r -Opera ted  Hand

and  the  mechan ica l  i n te r face  adap te r .

(3)  F ix  cur l  cable af ter  o l  the Motor-Operated Hand as f igure 3 '14 f i rmly .

(4)  Check the cable iamming to turn p i tch jo in t .

t ' i * * C a u t i o n l r t * *

lnsta i l  te  hand at  the zero locat ion of  the wr is t  p i tch jo in t  and the wr is t  ro l l  jo in t ,  where is  the

center  o l  the mot ion range.

Reinsta l l  the hand when the robot  jams the cable.

***  Caut ion ! *** '

The wr i t  ro l l  jo in t  has no mechanica l  s top to  turn in f in i te ly .

The torced over  turn (over  + l -200 deg.)  may cause encoder  a larm.
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a
F ig .  3 .14  Ins ta l l i ng  the  Mo to r -Opera ted  Hand

View from A

Fig .  3 .15  Hand ins ta l la t ion  loca t ion

'  
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3 .9  How to  se t  t he  o r i g i n  Pos i t i on .
Set  the or ig in  pos i t ion in  th is  s tep.  Set t ing the or ig in  pos i t ion is  necessary to  use the robot

wi th  wel l  accuracy.  the robot  needs th is  operat ion just  a f ter  unpacking or  reconf igurate the

robot  and the contro l ler .  the robot  has two methods to  set  the or ig in  pos i t ion.

OM echan ica l  s topper  me thod

@Cat ibrat ion f ix ture method

Th is  manua lexp la ins  the  mechan ica l s toppermethod  to  se t the  o r i g in  pos i t i on .  Re fe rence

manual  /1 .2:  set t ing the or ig in  pos i t ion expla ins the ca l ibrat ion l ix ture method.

(1)  Turn on the power suPPlY.

Belore turn ing on [POWER] swi tch on the f ront  panel ,  make sure anyone is  not  near  the

robo t .  a l l  LEDs  on  the  con t ro l l e r f ron t  b r i nk  a  momen t ,  and  PRO/ALM d i sp lay  i nd i ca tes  "1 . " :

t he  number  o f  one  w i th  pe r iod .  bu t  PRO/ALM d i sp lay  i nd i ca tes  "1 " :  on l y  t he  number  o f  one ,

when the teaching box is  enable.

F ig.  3 .16 Turn ing on Power

O a O r i p s O l O
Thls is how to turn off the control ler

Turn [POWER] swl tch l rom ON to OFF.

Then the control ler turns ofl  LEDs on the front ol the control ler

rwl
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( 2 )  S e t  u p  t h e  t e a c h i n g  b o x

T u r n  o n  [ e n a b l e /  d i s a b l e ]  s w i t c h  t o  s e t  u p  t h e  t e a c h i n g  b o x .

The  d i sp lay  shows  menu  se lec t i on  sc reen .

* * * C a u t i o n !  * * *
you should turn [ENBL/  DISABLE] swi tch to  ENABLE to get  contro l f rom teaching box.  so

no one can get  contro l  l rom the contro l ler  nor  the external  equipments.  a l though EMG'

STOp and STOp are ef fect ive f rom any equipment  lor  safety .  You should turn [ENABL/

D ISABLEI  sw l t ch  to  D ISABLE,  and  then  qu i ck l y  back ing  to  ENABLE to  undo '

(3)  Select  the or lg in  pos i t ion screen.

o push [5 ]  (+c/+R) key.  (se lect  5 .  "Maintenance"  in  the menu screen)

The d isp lay shows Maintenance screen.

@ push [5]  (+c/+R) key.  (se lect  5 .  "Or ig in  pos i t ion"  in  the maintenance screen)

The d isp lay shows the Select  screen of  the or ig in  pos i t ion set t ing method'

F ig.  3 .18 Select  screen of  or ig in  set t ing

.M€NU'

l.TEACH z.RUN

3.F|LE 4.MON|.

s.MAINT.5.SET

Menu seli:ctirn screen

F i g .  3 . 1 7  S e t i n g  u p  t h e  t e a c h i n g  b o x

ts.t*r."*l-

E J H
ffi

rMAlNTr

Epeneu. z.tNtr.
3.BMKE ,t.Z

s.oRicrr.t

Mairtenance screen

rORlGlN

SELECT METHOO

I .MACHINE 2.TOOL

3.USER ORIGIN

Selectscreen d cigh sefig
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(4 )  Se lec t  t he  mechan ica l  s topper  me thod .

O  push  [1 ]  key .  (Se lec t  1 .  "mechan ica l  s topper "  i n  se lec t  sc reen  o f  o r i g in  pos i t i on

set t ing method)

@ Push  i lNP /EXEI  key .

The  robo t  se lec ts  the  mechan ica l  s topper  me thod  and  shows  the  sc reen  to  tu rn  o l f  t he

servo power.  There are two ways to  se lect  the menu.

A :  Push  the  numer i c  keYs .

B:  Move the cursor  to  the entry  wi th  tRPL I  I  or  [ADD t  l  f  ey and push [ lNP /  EXE] key.

F ig.  3 .19 S.e lect ing themechanica l  s topper  mode

(5) Turn off the servo Power.

O  Push  [1 ]  key .

@ Push  [ENT /  EXE]  keY .

The servo power is out, and the display shows the screen to release the brake

and to set the origin Posit ion.

F igure 3.20 Turn o l l  a  servo power supply

@
I stooDer method N

l r n[ @ J f f i- - f f i i
ffi

rORlGlN

SELECT METHoO (1)

T.MACHINE 2.TOOL

3.USER ORIGIN

.ORlGlN

SERVO OFF

oK? (E

]:EXECUTE!
S€lection screen ol
origin s€t mod€ Turn oll servo power supply

l tr. "*."-" **"t""OOtt t

rr
-t ffi

ffi
.ORlGlN

SEFVO OFF

o | ( ?  ( i l

lexecfiEI

ontctN 123.$ta

taAKE 6DOoo@)
AFS Itrr0l'tool
oilc|r.| :trot oEF.

Braka cancell
ation scr€en
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Releasing the

F-l

br€ak.

'.ORlGlN 12345€78

ERAKE ntDooooot
AXS (r1r0r1@l
olrGrxt{otoE.

Braka release screen

(6 )  Set t ing  the  wa is t  o r ig in  pos i t ion

O  P u s h  [  1 ]  k e y .  T h e  " 1 "  a p p e a r s  a t t h e  f i r s t  p o s i t i o n :  ( w a i s t )  t o  r e l e a s e  b r a k e .

F i1 .3 .21  Re leas ing  the  b rake

@ Make sure that  the l i rs t  ent ry  has "1" .

@ Pusn ISTEP /  MOVE] + [ENT /  EXE] to  re lease the brake lor  5  seconds a l ter

beep ing .

@ 
'Move 

the wais t  jo in t  s lowly in  both hands to  ( - )  d i rect ion:  (  See Figure 3.221,  and h i t

i t  to  the mechanica l  s topper .  A l though the brake works again af ter  15 seconds,

you can re lease i t  w i th  the 3rd operat ion.

Let you move to mecha stopper

Axial authentication removing brake

Step/Move + Enter/Execute

Push it to mecha stopper :l
Fi1.3.22 Set t ing the wr is t  ax ia l  or ig in

O a O r i p s O O O
Move the cursor  wi th  [DEL +- ]  or  [HANg +]  ke l  to  each entr ies.  the f i rs t  ent ry  means the

walst  lo ln t .  the second means the shoulder  Jo int .  the th i rd  ent ry  means the shoulder  Jo lnt .  the

4th, sth and 6th entry are Ineffectlve.)

Set "0" at the entry / entr les to keep the break / breaks. Only the Joint that has "1" at i ts

entry.

Push any key on the teaching box to  make break immediate ly .
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(71 Set t ing the or ig in  pos i t ion lor  the shoulder  jo in t .

O  push  [0 ]  key ,  and  then  push  [1 ]  keY .

The "1"  appears at  the second entry  ( the shoulder  jo in t )  to  re lease the brake.

@ Make  su re  tha t  t he  second  en t r y  has  "1 " .

O  Push  TSTEP /  MOVEI  +  [ENT/  EXE]  to  re lease  the  b reak  fo r  5  seconds  a f te r

b e e P i n g .

@ Suppor t  the upper  arm by hand just  a f ter  the 3rd s tep.

O Move the shoulder  jo in t  s lowly in  both hands to  ( - )  d i rect ion:  (  See Figure 3.23) ,

and h i t  i t  to  the mechanica l  s topper .  A l though the brake works again af ter  15

seconds,  you can re lease i t  w i th  the 3rd s tep.

(8)  Set t ing the e lbow or ig in  pos i t ion.

O Push [O]  key 2 t imes and push [1 ]  key.  The "1"  appears at  3  (e lbow) to  re lease

brake .

@ Make sure that  the th i rd  ent ry  has "1" .

@ Push ISTEP /  MOVE] + [ENT /  EXE] to  re lease the break lor  5  seconds a l ter

beep ing .
( }  Suppor t  the e lbow jo in t  by hand fust  a l ter  the 3rd s tep.

@ Move the e lbow jo in t  s lowly in  both hands to  ( - )  d i rect ion:  (  See Figure 3.23) ,  and

hi t  l t  to  the mechanica ls topper .  A l though the brake works again a l ter  15 seconds,

r r r r r r  ̂ r n  r a l a a c a  i t  w i t h  t h c  3 r d  s t e n

* * * G a u t i o n ! * ' * * '

1 .Pay at tent ion to  the t r ipp ing robot  arms,  when you re leas the break /  breaks.

2.Keep pushtng TSTEP / MOVEI key wlth [+X/+Wl key to release the break of the jolnt that

has "1"  at  i ts  .BREAK'  ent ry .

,rrf,

! face of robot base

Fig.  3 .23 Set t ing or lg in  pos i t lon:  Shoulder ,  E lbow
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(9 )  Set t ing  the  wr is t  tw is t  o r ig in  pos i t ion .

M o v e  a  w r i s t  t w i s t  j o i n t  s l o w l y  i n  b o t h  h a n d s  t o  a  ( - )  d i r e c t i o n :  ( S e e  F i g u r e  3 . 2 4 1 ,  a n d  h i t

m e c h a n i c a l s t o p p e r .  T h i s  j o i n t  h a s  n o  b r e a k  s o  t h a t  r e l e a s i n g  b r e a k  i s  n o t  n e c e s s a r y .

( 1 0 )  S e t t i n g  t h e  w r i s t  p i t c h  o r i g i n  p o s i t i o n .

M o v e  a  w r i s t  p i t c h  j o i n t  s l o w l y  i n  b o t h  h a n d s  t o  ( - )  d i r e c t i o n :  (  S e e  F i g u r e  3 . 2 5 ) ,  a n d  h i t

i t  t o  t h e  m e c h a n i c a l  s t o p p e r .  T h i s  j o i n t  h a s  n o  b r e a k  s o  t h a t  r e l e a s i n g  b r e a k  i s  n o t  n e c e s -

sary.

(11 )  Se t t i ng  the  wr i s t  ro l l  o r i g in  pos i t i on .

O lnsta l l  the Motor-Operated hand or  two bol ts  at  the mechanica l  in ter face.

@ Turn the mechanica l  in ter lace wi th  the Motor-Operated hand or  two bol ts  by hand

to at tach the mark as l igure 3.26.  F igure 3.27 shows the posture when th is  opera-

t ion is  a l l  over .

This  jo in t  has no break so that  re leas ing break is  not  necessary.

F i1.3.24 Set t ing the or ig in  pos i t ion:  twis t  F ig.  3 .25 Set t ing the or ig in  pos i t ion:  wr i t

p i tch

* * * C a u t i o n l * ' * * '

The wr is t  ro l l  jo in t  has no

m e c h a n i c a l  s t o p  s o  t h a t

you  sha l l  no t  t u rn  l t  ove r

l imi t  turn:  ( f rom +200 deg.

to -200 deg.) ,  whl le  set t ing

the or lg in  pos i t ion.

F ig.  3 .26 Set t ing the or ig in  pos i t ion:  wr i t  ro l l
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Front

F
of the robot

w(-)

Fi1.3.27 Or ig in  Pose of  robot  arm

(12)  set t ing or ig in

O Push [APL I  1  f  ey.  Cursor  moves to  jo in t  se lect ion.

@ Push  [ENT /  EXE]  keY .

O Push  [1 ]  key .

@ Push  [ENT /  EXE]  key .

.gRlGlN 12l.lt57t

BaAKE (OOTO0OOOI

Ars o|lrfir@,
ol|cDr r.o? oEF.

.ORlGlNt23..56?t

c|rA|CESt9 otCN

o|( I (tl

}:GTECUEI

Erake release screen

Fi9.3.28 Set t ing the or ig in

Sett ing origin is over.

Turn of f  the power suPPlY once.
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4 .  L e t ' s  s t a r t
Th is  chap te r  exp la ins  the  bas i c  ope ra t i on  fo r  nov i ces .

The  re f  e rence  manua l  exp la ins  more  i n fo rma t ion .

Th is  chap te r  i s  qu i ck  s ta r t .
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4 .1  Le t ' s  move  the  robo t  i n  t he  manua l  ope ra t i on
This  sec t ion  exp la ins  you how to  move the  robot  w i th  the  teach ing  box .  Turn  on  the  cont ro l -

l e r ,  a n d  c h e c k i n g  t h a t  t h e  [ E N B L / D I S A B L E I  s w i t c h  i s  [ E N B L ]  o n  t h e  t e a c h i n g  b o x .

4 . 1 . 1  M o v i n g  t h e  r o b o t  i n  t h e  J O I N T  J O G  m o d e .

Let ' s  move the  robot  in  the  jo in t  jog .

I  O v e r  v i e w

T h i s  i s  t h e  o v e r v i e w  l l o w .  A  (  ) n u m b e r  m e a n s  t h e  s e q u e n c e .

. . . . . . . .  Explanat ion (1 )

. . . . . . . .  Explanat ion (2)

wals t  io ln t . Explanat ion (2)

Moving  the  shou lder  io in t . . . . . . . .  Explanat ion (2)

M o v i n q  t h e  e l b Explanat ion (2)

ov inq  the  tw is t  io in t .

Mov ino  the  o i tch  io in t .

Explanat ion (2)

I  Make sure belore you move the robot .

1  The robot  h i ts  i tse l f  in  some case acc identa l ly .  Pay at tent ion especia l ly  for  shoul -

der  jo in t ,  e lbow jo in t  and p l tch jo in t .

Teaching box a ler ts  warns you that  the robot  is  overrunning to  show the inequal i ty

mark (<) .  Then,  reverse the jo in t .

Push [STEP/MOVEI key wi th  [SPEED] key to  change the Jog speed.  At  the begin-

n ing you should move the robot  in  low speed.  you can move l t  in  h igh speed a l ter

you get  enough exper ience.  Relerence manual  |  2 .2.2:  how to operate the teach-

Ing box I  JOG speed expla lns l t .

Move the robot  in to the operat ive area manual ly ,  because the robot  is  on the

boundary Just  a f ter  the or ig in  set t ing.

. . . . . . . .  Explanat ion (2)

. . . . . . . .  Explanat ion (2)

START

S e l e c t i n q  t h e  J O I N T  J O G  m o d e

Mov ing  each jo in t .
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. O a r i p s l O l
Push the EMG.STOP swi tch on the contro l ler  t ront  or  the teaching box to  s top the robot  in

emergency .  t he  robo t  s tops  immed ia te l y ,  and  the  con t ro l l e r  shows  "1 "  and  "2 "  i n  t u rns  on  the

P R O  /  A L M .  ( l t  m e a n s  t h a t  t h e  e m e r g e n c y  s t o p  i s  o n . )

I  Operat ion

Let's move the robot.

( 1 )  S e l e c t i n g  t h e  J O I N T  J O G  m o d e .

Push  [STEP /  MOVE]  key  and  [ JOINT]  key .

F igu re  4 .1  shows  the  JOINT JOG mode  sc reen .

a O a r i p s l O l
Turn [ENBL/DISABLE] swi tch to  ENBL to get  contro l .  At  that  t ime,  you can get  contro l f rom

only the teaching box.  the contro l ler  panel  nor  the external  equipments are inef fect ive.

JOINT lory
w +3450
s .20.@
E' +to.00

Joint JOG mode screen

Fig.  4 .1 Select ing the Jo int  JOG mode
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(21  Mov ing  each  j o in t .

o  push [sTEp /  MOVE]+ [+X/+Wl to  move the wais t  jo in t  to  + d i rect ion.

F i1.4.2.  Moving the wais t  jo in t .

a O a r t p s l O O
you can move the robot  wi th  I  STEP /  MOVE] + IJOG operat ionf  keys under  any screen.

you can re lease ISTEP /  MOVE] key af ter  the robot  s tar ts  moving.  (  re leas ing IJOG opera-

t ion lkeys cause the robot  s toP.)

IJOG operat ion lkeys mean 12 keys:  [ -X l -Wl  -  [+C/+R] .

@ Push [STEP /  MOVE]+ [+Y/+Sl  to  move the shoulder  jo in t  to  + d i rect ion.

F ig.  4 .3.  Moving the shoulder  jo in t .

Each jo in t  works to  th is  way wi th  [STEP /  MOVE]+ UOG operat ion]keys.

Let 's  t ry  other  lo in ts .  F lgure 4.4 shows the correspondence between each JOG operat ion

key and each work ing jo in t .
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@ Push [STEP /  MOVE]+ t+Z/+El  to  move the e lbow jo in t  to  + d i rect ion.

@ Push [STE P /  MOVE]+ [+A/+Tl  to  move the wr is t  twis t  jo in t  to  + d i rect ion.

O Push [STEP /  MOVE]+ [+B/+Pl  to  move the wr is t  p i tch jo in t  to  + d i rect ion.

|.A/-Tl
l--B^P-l

Pitch.

f.3FFl

Fig .  4 .4 .  The JOG keys  and the  jo in t  mot ion .

@ Push [STEP /  MOVE]+ [+C/+R]  to  move the wr is t  ro l l jo in t  to  + d i rect ions.

Pushing [STEP /  MOVE] key wi th  minus s ide UOG operat ion]keys moves each jo in t  to  the

minus d i rect ion.
* * * c a u t i o n ! * ' * *

Move to only  + d i rect ion to  be l t  too in  JOG operat ion of  or ig in  at tachment  back except

wr is t  ro l l  jo in t  wi th  each jo in t  to-s ide mechanica l  s topper  locat ion.

Because i t  is  for  or ig in  at tachment  locat ion,  a  wr is t  ro l l  ax is  can move a t  po int  zero too

wi th + d l rect ion-d i rect ion.
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4 .1 .2  Mov ing  the  robo t  i n  XYZ JOG

Let ,s  move the robot  In  the XYZ Jog mode.  the robot  moves a long the coord inate axes.

The XyZ coord inates system has three or thogonal  axes:  X,  Y,  Z.  The l ront  o f  the robot  is

+X ,  t he  r i gh t  s ide  i s  +Y  and  the  above  s ide  i s  +Z '

F ig.4.5 XYZ coord inate sYstem

I Over  v iew of  oPerat ion

moving the robot  a long the X ax is .

- -ExPlanat ion (1)

- -Explanat ion (2)

- -ExPlanat ion (2)

moving the robot along the Y axis. - -ExPlanat ion (2)

- -ExPlanat ion (2)

- -ExPlanat ion (2)

- -ExPlanat ion (2)

moving the robot  a long the Z ax is .

f wning the robot arount the X axis.

wning the robot arount the Y ax

e robot arount tne z axls. - -ExPlanat lon (2)

4-6
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t  Opera t i on

1  Se lec t  t he  XYZ Jog  mode

O Push [STEP /  MOVE]+ [XYZ] .
Sc reen  d i sp lay  becomes  the  XYZ Jog  mode  sc reen .

2 Move the robot  a long each ax is .

O Push [STEP /  MOVE]+ [+X/+W] to  move the robot  to  the f ront  a long X ax is .

@ Push [STEP /  MOVE]+ [+Y/+S]  to  move the robot  to  the r ight  a long Y ax is .

Z d i rect ion is  the same way.

Y

a + direction

Parallel to a X axis and work to a + direction

Parallel to a Y axis and work to

Flg.4.7 XYZ Jog

\YZ low
X .,1tO.00
Y +300.00
z €00.00

X\Z Jog mode screen

F i g . 4 . 6  S e l e c t i n g  t h e  X Y Z  J o g  m o d e
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@ Push [STEP /  MOVE]+ l+Z/+Ej to  move the robot  upward a long Z ax is .

@ Push [STEP /  MOVE]+ [+A/+Tl  to  turn the robot  around X ax is .

@ Push I  STEP /  MOVE] + [+B/+P]  to  turn the robot  around Y ax is .

@ Push  I  STEP /  MOVE]  +  [+C /+R]  to  tu rn  the  robo t  a round  Z  ax i s .

Robot  works to  th is  way wi th  [STEP /  MOVE]+ IJOG operat ionf  keys.

Fig .  4 .8 .  The JOG keys  and the  jo in t  mot ion .
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4.1.3 Moving the Motor-Operated Hand

Let's move the Motor-Operated Hand. Skip this section, i{ you have no Motor-Operated

Hand .

I Over View

START

Opening the hand

Clos ing the hand

E N D

----- Explantation (1)

----Explanat ion (1)

I  Operation

(1)  Push [HAND] + [+C/+R]  to  open the hand.

(21 Push [HAND] + [-Cl-R] to close the hand.

O O l r i p s l O a
The hand has no effect on the screen on the teaching box.

4-9
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4 .2Le t ' s  make  the  P rog ram
Figure  4 .10  shows the  t rack  o f  the  program tha t  you  w i l l  make in  th is  sec t ion '

Fig.  4 .10 The t rack of  the Program

This sect ion expla ins the operat ion f rom making a program to s tar t  automat ic  operat ion.

Making the program 4.2 .1

Move  the  robo t  a rm t iP  where

want ,  and teach that  Posi t ion to  the

bot  successive lY.

Shecking the program. 4 .2 .2

Check the program steP bY steP.

Moving the robot  in  the
ru tomat i c  mode . 4.3

you

Start the program with control ler panel

swi tch.
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4 . 2 . ' 1  M a k i n g  t h e  p r o g r a m

Move the  robot  a rm t ip ,  and teach ing  the  pos i t ion .

I  O v e r  v i e w

S T A R T

Selec t ing  the  teach ing  screen.

Se lec t i ng  the  p rog ram number

Moving the robot  to  the teaching posi t ion

Set t ing  the  s tep  <1)

Set t ing the s tep.  (  repeat  )

I  s t "p , r '  I

I  st"p €' I

l s t " p . +  I

l-t"p .s" 1

l " * r *  1

I  s"p, ir  I

Reset t ing the program.

Feeding the s teps.

E N D

Exp lana t i on  (1 )

Explanat ion (2)

Explanat ion (3)

Explanation (4)

Explanat ion (5)

. . . .  Exp lana t i on  (5 )

. . . .  Explanat ion (5)

. . . . . .Explanat ion (5)

. . . . . .Exp lana t i on  (5 )

. . . . . .Explanat ion (5)

. . . . . .  Explanat ion (5)

. . . . .Explanat ion (6)

. . . . .Explanat lon (6)
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t  O p e r a t i o n

( 1 )  S e l e c t i n g  t h e  t e a c h i n g  s c r e e n .

O  T u r n  [ E N B L  /  D T S A B L E ]  s w i t c h  t o  I  D I S A B L E ]  a n d  t h e n  b a c k i n g  t o  [ E N B L ]  t o  g e t

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

@  p u s h  [  1 ]  k e y  t o  c h o o s e  " 1 .  T E A C H " .  t o  g e t  t h e  p r o g r a m  s e l e c t  s c r e e n .

(21 Select ing the program number "1"

O Push [  1 ]  key to  put  "1"  in to (  )  o f  the program number ent ry '

@ Push [set  /  execute]  key to  get  the teaching screen,  and i t  shows the se lected

p r o g r a m  n u m b e r ( P R : 1 ) , t h e  d i s p l a y e d  s t e p , a n d  t h e  m e s s a g e  " - -  N O  D A T A  - - "

that  means the l i rs t  program is  vacant .

F ig .  4 .13  Se lec t i ng  the  p rog ram number

Enable Disable

E
TMENUT

I.TEACH 2.RUN

3.F!LE ..MON|.

5.MA|NT.5.SET

Menu seledbn screst

rfEACllr

I r t

lstuct rnocrevl

hogram salectirn screan

screen

Enable-Disable

FT

F i g .  4 . 1 2  S e l e c t i n g  t h e  t e a c h i n g  s c r e e n

tfEAClt.

o t

lseucr rrocrerrl

Plogram sebcdon screen

?i:t tl:l

-xo o^ra-

Tsachlr€scr€€n

I Selectirn of I
lomramnumberl-.

TE I !:',
1ffir I t6$lt ffigl

ffi
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a O O r i p s l O l
T h e  m e s s a e l e :  " - -  D A T A  p e a r t r e e  - - "  m e a n s  t h a t y o u  c a l l t h e  v a c a n t  p r o g r a m  o r t h e  u n d e -

l i n e d  s t e p s .

(3)  Moving the robot  to  the teaching posi t ion

Move the robot  arm t ip  to  the posi t ion as f igure 4.14.

O  Push  [STEP /  MoVE]  +  [ Jo lNT l .

@ Push  I  STEP /  MOVEI  +  UOG opera t i on ]keys  to  move  the  robo t .

See th is  manual  /4 .1:  hand contro l  for  more in format ion.

JC'INT bry
w +t2.53
s +19.79

. E +tc.l

T€adrir€scr€sr.

F19.4.14.  Moving the robot  to  the teaching posi t ion.
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(4)  Set t ing the s teP

Set  the current  pos i t ion to  the robot .

O  p u s h  I S T E p  /  M O V E ] +  [ A D D  l ] r e y  a n d  t h e n  r e l e a s i n g  o n l y I A D D  t  ] k e y . t o

ge t  t he  con l i rma t ion  sc reen  w i th  beep '

@ push  I  ADD t  ]  key  once  aga in  w i th  keep ing  I  STEP /  MOVE]  key ,  and  then  re -

l ease  I  STEp  /  MOVE]  key .  A f te r the  teach ing  box  i nd i ca tes  the  message :  "EX-

ECUTING" ,  t he  robo t  en t r y  t he  f i r s t  s tep .  t he  s tep  number  on  the  sc reen  be -

comes "2" , "  when the robot  enters i t  correct ly .

Push I  STEP /  MOVE] key to  abor t  the entry  .

Fig .  4 .15  S,e t t ing  the  s teP

a O a r i p s l O l
The robot  ent r ies the posi t ion just  a f ter  pushlng I  STEP /  MOVE] key wi th  I  ADD t  ]  key '

you can not  undo the entry  wi th  turn ing [ENBL /  DISABLE] swi tch to  [DISABLEI.
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(5)  Entry  the s tep in  succession

Repeat  the th i rd  and four th operat ion to  ent ry  l rom the second step to  the seventh s tep

successive ly .

O  Push  I  STEP /  MOVE]  +  UOG opera t i on ]keys  to  move  the  robo t  a rm t i p .

@ Push  [STEP /  MOVEI  key .  t o  se t  t he  cu r ren t  pos i t i on .  The  teach ing  box  shows  the

next  s tep number ,  when the robot  set  i t  correct ly .

(ST :3-  ST:8) :

Programmlng ls  complete a l ter  enter ing the seventh s tep.

a O a l p s O O O
The robot  keeps the program wi th the in tetnal  bat tery ,  whi le  the power is  out .

I Teadring screen select
r - l
I ISfEP / ]r/orel+ EacfriJOG oerabnikerl

JCXNT b,
w +12.3t
s +59.19
E +tot9!

Next step number apPears.

F i g .  4 . 1 6 .  S e t t i n g  t h e  s t e p  i n  s u c c e s s i o n .
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4.2.2 Checking the Program

Let 's  check the program step by s tep.  Feed the robot  f rom the f i rs t  s tep to  the last  s tep to

make sure the program. You should ver i fy  the program lor  safety ,  whenever  you make the

program.

(1 )  Rese t t i ng  the  P rog ram.

Br ing the execut ion to  the toP.

O Push  [ALARM /  RESET l  +  [ lNP  /  EXEI .

The  s teo  number  becomes  "1 . "  (ST  :  1

Fig.  4 .17 Program reset

(2 )  Feed ing  the  s teP .

Feed the s tep forward.

O Keep pushing [+/  forward]  + [ lNP /  EXEC].

The robot  moves unt i l  l t  completes the s tep '

@ Push [+/  forward]  + lNP /  EXECI once again to  execute the next  s tep.

@ Repeat  leeding the s tep unt i l  the last  s tep to  check the program.

Conf i rmat ion is  complete to  reach the 7th s tep.

you can retease [+/ FORWRD] key alter the robot starts to move, but the robot stops to

re lease  [ lNP  /  EXEC]  keY .

Tcachlng screcn.

Fig.  4 .18.  SteP lorward.

Step number
indicates "1"
(ST:1)

J .MENu, I
| l.rE^qH 2-RuN I
I s.FrLE .t.MoNl. 

I

\t.r*r"t.r".t 
I

Step number
indicates "1"
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a O a r i p s l O l
T h e  S T A R T  s w i t c h  b l i n k s  i n  t h e  s t e p  l e e d i n g ,  a n d  t h e  S T O P  s w i t c h  b l i n k s  w h e n  t h e  r o b o t

f i n i s h e s  t h e  s t e p .
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4.3 Let's move the robot in the automatic mode.
Let's move the robot in the automatic mode after checking every step.

I Over view

START

Starting the program in the cycle running.

Stopping the robot.

Restarting the robot in the cycle running.

Changing the robot to the continuous running

Stopping the robot.

E N D

Turning the teaching box to disable.

Explanat ion (1)

Explanation (1)

----------- Explanation (1 )

----------- Explanation (2)

----------- Exp lanation (2)

----------- Explanation (3)

----------- Exp lanation (4)
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I  Operat ion

(1 )  S ta r i ng  the  p rog ram

O Turn  [ENBL /  D ISABLE]  sw i t ch  to  [D ISABLE]  on  the  teach ing  box .

PRO/ALM shows  the  p rog ram number  and  the  pe r iod  mark :  " . "  t o  i nd i ca te  tha t

the contro l ler  gets  contro l .

@ Push  START sw i t ch  once .

The robot  executes the program one cyc le.

(2)  Stopping and Restar t ing.
.  Push [STOP] swi tch on the f ront  panel  to  s top the robot .
. Push ISTART] switch on the front panel to restart the robot.

F ig .4 .20  S topp ing  /  Res ta r t i ng

ENA- gsas.E

fi:il
l t r t l
\--'l

Fig.  4 .19 Star t ing the program.
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O O a r i p s l O O
Turn [ENBL /  DISABLE] swi tch to  DISABLE, whenever  you contro l  the robot  f rom the con-

trol ler.

(3)  Changing the robot  to  the cont inuous running.

Push [START] swi tch twice.

The robot  s tar t  cyc le running at  the l i rs t .  l t  changes to  the cont inuous running at  the

next.

(4) Stopping the robot.

Push [START] switch once to stop the robot.

The robot stops after cycle operation.
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4.4 Let 's  e d i t  th  e p rog ra m
Le t ' s  ed i t  t he  P rog ram and  check  the

At  l i rs t  ,  ed i t  the taught  locat ion data.

I  Ove r  v iew

( 1 )  t h e  l o c a t i o n  d a t a

robot  mot ion.

This  sec t ion  exp la ins  how to  ed i t  the  loca t ion  da ta .  Th is  i s  the  Over  v iew o f  ed i t ing .

G a l l i n g  t h e  s t e p .

Teach ing  the  pos i t ion

lnser t ing the s tep.

C h e c k i n g  t h e  s t e p .

C a l l i n g  t h e  s t e p .

Teach ing  the  pos i t ion

Edi t ing the posi t ion.

C h e c k i n g  t h e  s t e p .

Ca l l i ng  the  s tep .

Delet ing the s tep.

Check ing  the  s te

- - - - - - - - - - -4 .2.1

-- - - - - - - - - -4 .4.2

-- - - - - - - - - -ExPlanat ion (1 )

- - - - - - - - - - -Exp lanat ion (2)

Explanat ion (3)

----------- Exp lanation (4)

-----------4.4.3

-- - - - - - - - - -  Explanat ion (1 )

Explanat ion (2)

Explanat ion (3)

Explanat ion (4)

-----------4.4.4

----------- Explanation (1 )

- - - - - - - - - - -  Exp lanat ion (2)

Explanat ion (3)

Inserted Point

Edited point

a l l i ng  the  p rog ram.

nser t ing the s tep.

d i t ing the s tep

elet ing the s tep.
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4 .4 .1  Ca l l i ng  the  p rog ram

Cal l  the program to edi t .  Here,  th is  sect ion make use o l  the program created at  the last

sec t i on .

O  T u r n  [ E N B L  /  D I S A B L E ]  s w i t c h  t o  E N B L .

@  P u s h  [ 1 ]  k e y .  t o  s e l e c t  " 1 .  T E A C H  "  a t  t h e  m e n u  s c r e e n

@ Push  [1 ]  key  to  se lec t  t he  p rog ram "1  " .

@ Push !NP /  EXEI key to  turn the f i rs t  program el fect ive '

F e e check that the f irst program is el lecl ive.

Fig. 4.21 Calling the Program

4.4.2 lnser t ing the s tep

Figure 4.22 shows how to inser t  a  s tep between the 3rd s tep and the 4th s tep.

F19.4.22 Inser t ing the s teP

O O a r l p s l O O
The program that  was e l lect ive former ly  is  e f lect ive,  when you turn [ENBL /  DISABLE]

swl tch to  ENBL.

cal l  "1 .  TEACH" menu f rom the menu screen,  and set  the new program name,  when you

change the edi ted Program.

Pe:l sl:l
INTP: JOTNT
SPD : --- t
f lME: 0.0 t tc

l-*rl-.

HJ

.@ .@

@

@

Step 
ldding

- - - - t

o.-4a @tr+@ ./6-. @

ta '@
@'; @

the addition operation Alter the addition oPeration
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( 1 )  C a l l i n g  t h e  s t e p .

Be fo rehand ,  se lec t  t he  teach ing  mode  and  ca l l  t he  p rog ram.  ( see  4 .4 .11
Ca l l  t he  4 th  s tep .

O Push [  4 ]  key.

@ Push  f lNP  /EXEI  key .

The  s tep  number  on  the  teach ing  box  sc reen  becomes  4 .  The  4 th  s tep  i s  e f fec -
t i ve .  (ST  :4 ) :

F ig .4 .23  Ca l t i ng  the  s tep .

(2)  Teaching the posi t ion.

Move the robot  arm t ip  to  the new posi t ion that  wi l l  be inser ted.
O  Push  [ s rEP  /  MovE]  +  [ Jo lNT ]  key  to  se tec t  t he  Jo tNT  JoG mode .
@ Push [STEP /  MovEl  + each lJoc operat ion]key to  move the robot .

a O a r i p s l O l
The robot inserts the new step before the current step, and the new step get the current

s tep number,  and the robot  renumbers a l l  s teps automai lca l ly .

4-23

Calling the s6tp

4

It9 Step number
becomes'4"
(ST:a)

St€p number
becomes'4'
(ST:4)

*.*

Movlng the robot to
the new posltlon.

Fig.4.24 Teaching the locat ion



(3 )  I nse r t i ng  the  s tep .

O  Push  [STEP /  MOVE]  +  IADD t  J  f ey ,  and  re lease  on l y  IADD t  ]  key .

The  robo t  beeps  sho r t l y ,  and  the  con f  i rma t ion  sc reen  appears .

@  P u s h  [ S T E P  /  M O V E ]  k e y  o n c e  a g a i n  k e e p i n g  [ A D D  l 1 f  e y ,  a n d  t h e n  r e l e a s e

ISTEP /  MOVEI  key .  The  robo t  beeps  l ong ,  and  the  robo t  i nse r t  t he  s tep  w i th
"EXECUTING"  message  on  the  sc reen .  The  sc reen  shows  the  number  "5 " :  t he

next  s tep number af ter  the robot  completes inser t ing the s tep correct ly .  (ST :  5)

Step number
indicates'5"
(ST:5)

Fig.  4 .25 Inser t ing the s tep.

(4)  Checking the s tep

Conf i rm the operat ion by s tep feeding.

O Push [ALARM /  RESETI + [ tNP /  EXEI.  to  br lng back the execut ion l lne to  the top.

(ST  :  1 ) :

@ Keep  push ing  [+ /  FORWDI  +  i lNP  /  EXECI .

The robot  moves unt i l  i t  completes the s tep.

@ Repeat  feeding the s tep unt i l  the last  s tep to  check the program.

Conl i rmat ion is  complete to  reach the 7th s tep.

You can release [+/ FORWRD] key after the robot starts to move, but the robot stops to

re lease  f lNP  /  EXECI  key .

.@

t
a @

Fig.  4 .26 Conferming the s teP
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4 . 4 . 3  R e p l a c i n g  t h e  s t e p

L e t ' s  r e p f a c e  t h e  4 t h  s t e p  a d d e d  i n  t h e  e x a m p l e  a t t h e  s e c t i o n : 4 . 4 . ' | ' . ( F i g u r e  4 . 2 7 1

F i 9 . 4 . 2 7  R e p l a c i n g  t h e  s t e p .

( 1 )  C a l l i n g  t h e  s t e p .

B e f o r e h a n d ,  s e l e c t  t h e  t e a c h i n g  m o d e  a n d  c a l l  t h e  p r o g r a m .  ( S e e  4 . 4 . 1 1

C a l l t h e  4 t h  s t e p . .

O Push [  4 ]  key .

@  
'  

P u s h  f l N P  / E X E I  k e y .

Step  number  o l  teach ing  box  screen d isp lay  becomes 4 .  (ST :  4 ) :

Calla step

IE
number

Step number
indicates "4"

(ST:4)

Fig.4.28 Cal l lng the s tep
(2 )Teach  the  pos i t i on .

Move the robot  arm t ip  to  the teachlng posi t ion in  the JOINT JOG mode.

O Push [STEP /  MOVEI + [JOlNTl  key to  se lect  the Jo int  JOG mode.

@ Push [STEP I  MOVE] + UOG operat ionf  keys to  move the robot  hand.

St€p number
indicat€s'4'
(ST:a)

F19.4.29 Teaching the posi t ion.

,  4_25

.@ .@
@
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Before the replace operation After the location replace



r%t=l
lffi:ffifH

*

(3) Replacing the step

O Push [STEP / MOVE] + [RPL J 1 key, and release only IRPL J ] key.
The robot beeps shortly, and the confirmation screen appears.

@ Push [RPL I 1 key once again keeping ISTEP / MOVE] key, and then release [STEP /
MOVEI key. The robot beeps long, and the robot insert the step with "EXECUT-

lNG" message on the screen.
The screen shows the number "4" '. (ST : a).

Fig. 4.30 Replacing the step

(4) Confirm step
Confirm the operation by step feeding.

O Push [ALARM / RESET] + [NP / EXE]. to bring back the execution l ine to the top.
(ST : 1):

@ Keep pushing [+/ FORWD] + INP / EXECI.
The robot moves until it completes the step.

@ Repeat feeding the step unti l the last step to check the program.
Confirmation is complete to reach the 8th step.
You can release [+/ FORWRD] key after the robot starts to move, but the robot stops to

release flNP / EXEGI key.

Fig.4.31 Confirming the step

Step operation
before replace .@

operation
x

G@ . / i
, l  @ D 1
a a@ @

After the location replace
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4 . 4 . 4 D e l e t i n g  t h e  s t e p

L e t ' s  d e l e t e  t h e  a d d e d  4 t h  s t e p .

.@ ffi. .@

_ l i - _ _ r€lsPe ./i i@tr+*li
| l  @ l l  l l

@rJ :DereteJ.r@ @'. Lio
Before the deletes After the deletes

F i1 .4 .32  De le t i ng  the  s teP

(1 )  Ca l l i ng  the  s tep .

Be lo rehand ,  se lec t  t he  teach ing  mode  and  ca l l  t he  p rog ram.  (See  4 .4 .U

Ca l l  t he  4 th  s tep . .

O  Push  [  4 ]  key .

@ Push  f lNP  /EXEI  key .

SteD number  o f  teach inq  box  screen d isp lay  becomes 4 .  (ST :  4 ) :

Step number
indicates "4"

(ST:a)

F i9 .4 .33  Ca l l i ng  the  s teP

4-27



loereteorstepl-- E!

tffiffir 
E

P"FT"JIBTFfJ
(ST:4)

(2 )  De le t i ng  the  s teP .

o push [sTEp /  MOVE] + [DEL <- ]  ket  and only  re lease [DEL . - ]  key.

The  robo t  beeps  and  con f  i rma t ion  sc reen  appears '

@ Push  IDEL  - ]  key  w i th  [STEP /  MOVEI  key  once  aga in ,  and  then  re lease  ISTEP

/  MOVEI  key .  The  robo t  beeps  a f te r  you  re lease  ISTEP /  MOVE]  key .  The  robo t

beeps  l ong ,  and  the  robo t  i nse r t  t he  s tep  w i th  "EXECUTING"  message  on  the

sc reen .

The  sc reen  shows  the  number "4 "  i  (ST :  a ) '

F ig .4 .34  De le t i ng  the  s teP

(3) Confirm steP

Conl i rm the operat ion by s tep feeding.

O push [ALARM /  RESETI + UNP /  EXE].  to  br ing back the execut ion l ine to  the top.

.  ( S T  : 1 ) :

@ Keep  push ing  [+ /  FORWDI  +  [ lNP  /  EXEC] .

The robot  moves unt i l  i t  completes the s tep '

O Repeat  leeding the s tep unt i l  the last  s tep to  check the program.

Conf i rmat ion is  complete to  reach the 8th s tep.

you can release [+/ FORWRD] key after the robot starts to move, but the robot stops to

re lease  UNP /  EXECI  keY .

Fig.  4 .35 Conf i rming the s teP

O O a p o l n t O O l
The robot  renumbers a l l  s teps automat ica l ly  when you delete the s tep '

.@

@

@

@

a - a
l I
t l
t l
l l t

a
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4 .5  Le t ' s  ed i t  t he  p rog ram (2 )  t he  cond i t i on  da ta
Let 's  ed i t  the  cond i t ion  da ta  tha t  you  c rea ted  in  the  fo rmer  sec t ion .

I  T h e  c o n d i t i o n  d a t a

The c rea ted  robot  p rogram has  the  pos i t ion  da ta  w i th  the  cond i t ion  da ta . the  cond i t ion  da ta

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

s ta tus .

T a b l e  4 . 1  C o n d i t i o n  D A T A

< Before  > -  m e a n s  u n d e f i n e d  d a t a .

<  A f t e r ,  (  )  s h o w s  m o d i f i e d  d a t a -  m e a n s  u n d e f i n e d

S t e p  n u m b e r l n t e r p o l a t i o n  S p e e d T i m  e r H  a n d  S t a t u s

1 O  p e n

2 O  p e n

3 O  p e n

4 O  p e n

5 O  p e n

6 O  p e n

7 O  p e n

S t e p  N  u m  b e r I n t e r p o l a t i o n  S p e e d T i m  e r H  a n d  S t a t u s

1 O  p e n

2 ':2,,0c/6.
.1.;lrqii.is,,-"t.cttdn$.iii.,iii:ii'

...'.3

4

5 ,.,.,.'.,.,.,i.,.;1,,.0 0,%,lj.,1,i.::,i.,,;i.i,' ,;,;.;,;,;';f Qrf g g g'!,!ii;.,i'.'.,:,,:;i,.,,,;..'.,''.i',::.i.',.,i'
:  ' ' : : : . : . : .  . : ' : : . : ' :  ' ' .  : .  : : : : : : : : : '  

' : :  
: : : : r ' . r . ] ] ' : : ' : : ] ] : : ' ] . : ' :

6 ;:,:. .;;; ;,;;,::;;::;::,,, ; ;.,,20o4,,,' ,,t,t:,.,t.,t,;,1::.,::,:l:,,::;,,:,:,1.:,, O  p e n

7 i :i'.:,.i.:11' .1'0'...'s.a.'4.o.h,id.l..r,iiii.O  p e n

8 O  p e n

9 O  p e n
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I  Over  v iew

This sect ion expla ins how to edi t  the condi t ion data.

Sk ipp ing  the  s tep .

Clos ing  the  hand

Edi t ing  the  hand s ta tus

Ca l l i ng  the  s tep

Reo lac in the  t imer

Sk ipp ing  the  s tep .

Inser t ing the s tep

Ca l l l ng  the  s tep

replac inq the t imer

Cal l lnq  the  s te

Rep lac in interpolationthe in terpolat ion speed

-- - , - - -  4 .5.1

-------4.5.2

Exp lana t i on  (1 )

Explanat ion (2)

Explanat ion (3)

- - - - - - -4 .5.3

Explanat ion (1)

Explanat ion (2)

- - - - - - -4 .5.4

Explanat ion (1)

Explanat ion (2)

Explanat lon (3)

Explanat ion (4)

-------4.5.5

Explanat ion (1)

- - -Explanat ion (2)

(open) (cbse)

ffi

H

a
N - ]

a-
; -7 -a,

al l ing the program

d i t ing  the  hand s ta tus

di t ing the pr ior  t imer .

d i t lnq the poster ior  t lmer .

d l t lng the In terpolat ion speed.

ffi-----)W
o

H
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4 . 5 . 1  C a l l i n g  t h e  p r o g r a m

C a l l  t h e  p r o g r a m .  S e e  t h i s  m a n u a l  / 4 . 4 . 1 :  C a l l i n g  t h e  p r o g r a m .

4.5.2 Edi t ing the hand status

ln i t ia l ly ,  a l l  s tep has the open hand status.

Let 's  ed i t  the hand status as F igure 4.36.

fsl." 6l
Tf.-["

lst." 6l
T.iU'

ro .upJ l ._ |S t "p  4 l
x',t-' lr-T' + +w

r u ,
Il l

l-$"p sl
1T-T'

|st"" sl
TT"

WWffiI
E+-,#f,Iij!fil

Eg Closing status of hand
t l
liT Open state ol hand

. -  F i9 .4 .36  Hand  ope ra t i on
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Step number

i3+"6"'"-q
\ l

%l
@

Set  the  hand  to  open  i n  the  2nd  s tep .

(1 )  Sk ipp ing  the  s tep

Sk ip  to  the  2nd  s tep .

O  Push  I2 l (  -A l -T  key ) .

@ Push  f lNP  /  EXEI  key  to  ca l l  t he  second  s tep .

@ Keep  push ing  [STEP /  MOVE]  key  w i th  f lNP  /  EXEI  key

The robot  s tar ts  to  move to the object ive posi t ion of  the 2nd step.  The robot  keeps

the mot ion unt i lyou re lease ISTEP /  MOVE] key.  The th i rd  operat ion a l lows you to

return to  move.

F i g . 4 . 3 7  S k i p p i n g  t h e  s t e p

(2)  C los ing  the  hand

O  P u s h  [ H A N D ' * l  +  [ - G l - R ] . t o  c l o s e  t h e  h a n d .

F ig .  4 .38  C los ing  the  hand
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(3 )  Ed i t ing  the  hand s ta tus .

T h e  h a n d  i s  o p e n  i n  t h i s  s t e p  i n i t i a l l y ,  s o  R e p l a c e  t h e  h a n d  s t a t u s  f r o m  o p e n  t o  c l o s e d .
O  P u s h  [ S T E P  /  M O V E I +  t R p L  I  ] ,  a n d  r e t e a s e  o n t y  [ R p L  J  ]  X e y .

@  K e e p  I S T E P  /  M O V E ]  k e y ,  a n d  p u s h  [ R p L  I  ]  k e y  a g a i n .
The robot  se t  the  c losed hand s ta tus  in  the  2nd s teo .

Steo number
indicates "2"
(ST:2)

F ig .  4 .39  Hand open ing  Reg is t ra t ion  o f  s ta te

set  the c losed hand status in  the 3rd and 4th s tep in  the same way.
This  is  the over  v iew.

O Ca l l  t he  s tep .

@ C lose  the  hand  a t  each  s tep .

O Replace the hand status in  each step.
The robot  sets  the c losed hand status in  the 3rd and 4th s tep.
The Table 4.2 shows the new condi t ion data.

-  Tab le  4 .2  Cond i t ion  da ta

a O a r i p s O O f
The robot  moves the hand f  inger  af ter  i t  reaches the posi t ion.

OdSep Nurber New$ep Mrter Interpdatian Speed ilrEr Fland$atts

1 1 Opert

2 2 Oce

3 '1
Oc€

4 4 Ocr€.:,,

5 5 Opert

6 6 Opert

7 7 Opert
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tn" estabtishment ot timer\o

4 .5 .3  Ed i t i ng  the  P r io r  t imer .

The  robo t  shou ld  wa i t s  a  l i t t l e  t ime  to  s tab i l i ze  the  a rm a l te r  t he  s top .  We l l  g r i pp ing  needs

the  p r i o r  t imer  tha t  make  de lay  to  wa i t  a  s tands t i l l .

Le t ' s  se t  t he  p r i o r  t imer  be fo re  g r i pp ing .

F ig .  4 .40  Ed i t i ng  the  t imers

Se t  t he  t imer  i n  1 .0  sec . . . . .  be fo re  c los ing  the  hand  a t  t he  2nd  s tep .

(1 )  Ca l l i ng  the  s tep

O Push [2]  key to  ca l l  the 2nd steP.

@ Push  [ lNP  /  EXE]  key .  The  s tep  number  on  the  d i sp lay  becomes  "2 . "

Step number
indicates "2"

(ST:2)

F ig .  4 .41  Ca l l i ng  the  s teP .
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(2 )  Rep lac ing  the  t imer

Se t  1 .0  sec  i n to  the  t imer .

O  Push  [STEP /  MOVE]  key  w i th  [CONg + ]  ke t ,  and  a l t e rna te  [COND * ]  key  w i th

[RPL  I  ] key .The  i n te rpo la t i on  en t r y  appears .

@ Push  [RPL  I  1 t<ey  2  t imes .  The  t imer  en t r y  appears .

O  P u s h  [ 1 ]  k e Y .

@ Push  f lNP  /  EXEI  key .  The  robo t  en te rs  1 .0  sec  i n to  the  p r i o r  t imer .

Registration of timer

Fig.  4 .42 Set t ing the pr ior  t imer

Set  1.0 sec delay in to the Sth s tep in  the same way.

This  is  Over  v iew.

O cal t  the 5th s tep.

@ Set  1.0 sec at  the locat ion o l  the Sth s tep.

Table 4.3 shows the condi t ion data in  each step.

Table 4.3 Condition data

Od$ep Nurber NewSep Nurber lrterpdatiar Speed Tirner Fland$ahs

1 1 Opert

2 2 Oce

3 ? Oce

4 4 Clce

5 5 l.0seogrcl',r Aen

6 6 Opert

7 7 'twa Opert
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4 .5 .4  Ed i t i ng  the  pos te r i o r  t imer .

The  robo t  shou ld  wa i t s  a  l i t t l e  t ime  to  s tab i l i ze  the  hand  a f te r  c los ing .  We l l  g r i pp ing  needs

the  pos te r i o r  t imer  tha t  make  de lay  to  wa i t  a  s tands t i l l .

Le t ' s  se t  t he  pos te r i o r  t imer  a l t e r  g r i pp ing  a t  t he  2nd  s tep .

(1 )  Sk ipp ing  the  s tep

Skip to  the 2nd steP.

O Push [2] ( -Al-T key).

@ Push  f lNP  /  EXEI  key  to  ca l l  t he  second  s tep .

O  Keep  push ing  [STEP /  MOVE]  key  w i th  [ lNP  /  EXE]  key

The robot starts to move to the objective psoit ion of the 2nd step. The robot keeps

the mot ion unt i lyou re lease ISTEP /  MOVE] key.  The th i rd  operat ion a l lows you to

return to move.

a O a r i p s l O l
This is  the execut ion order  at  each step.

(1) ln terpolat ion speed set t ing *  (2)  Movlng -  (3)T imer*  (4)  Hand

For example, when the robot moves lrom the 1st step 1 to the 2nd step, the robot moves

from the 1st step to the 2nd step with the interpolation method and interpolation speed that

the 2nd step has.  The t imer  s tar ts  af ter  the robot  reaches the 2nd step posi t ion,  and then the

hand c loses.

In  th is  example,  no in terpolat ion set t ing at  the 2nd step causes the jo in t  in terpolat ion.

ffi

ffi
A steo number
indicites "2"
(ST:2)

,\

\ y..-
@ G

F ig .4 .43  Sk ipp ing  the  s teP .
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(2 )  Ca l l i ng  the  s tep

Ca l l  t he  3 rd  s tep .

O Push [3]  key.

@ Push  f lNP  /  EXEI  key .

The  s tep  number  becomes  "3 . "  (ST  :  3 ) :

Step number
indicates "3"

(ST:3)

F ig .4 .44  Ca l l i ng  the  s tep .

(3)  Inser t ing the s tep.

O Push [STEP /  MOVEI + IADD t  1  key,  and re lease only  IADD t  ]  fey.

The robot  beeps shor t ly ,  and the conf i rmat ion screen appears.

@ Push [STEP I  MOVEI key once again keeping [ADD t  1  Xey,  and then re]ease

ISTEP / MOVE] key. The robot beeps long, and the robot lnsert the step with
"EXECUTING" message on the screen.  The screen shows the number "4"  :  the

next step number alter the robot completes insert ing the step correctly. (ST : a)

Step number
indicates "4"

(ST:4)
@
L9!e.lJ t-

le
#b

-@

1q l
l l
+ l

@

<

Fig.  4 .45 Inser t ing the s tep.
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(4 )  Ca l l i ng  the  s tep

Ca l l  t he  3 rd  s tep .

O  Push  [3 ]  key .

@  P u s h  [ N P  /  E X E ]  k e y .

The  s tep  number  becomes  "3 . "  (ST  :  3 ) :

(5 )  Rep lac ing  the  t imer

Se t  1 .0  sec  i n to  the  t imer .

O  Push  [STEP /  MOVE]  key  w i th  ICOND * ]  key ,  and  a l t e rna te  [COND * ]  key  w i th

[RPL  I  ]  key .The  i n te rpo la t i on  en t r y  appears .

@ Push  [RPL  I  1  fey  2  t imes .  The  t imer  en t r y  appears .

@ Push  [1 ]  key .

@ Push  f lNP  /  EXEI  key .  The  robo t  en te rs  1 .0  sec  i n to  the  p r i o r  t imer .

The robot  does not  rep lace the posi t ion data,  when you edi t  on ly  the condi t ion data.

Registration of timer

+ffi
(ztimes)

F i9 .4 .46  Se t t i ng  the  t imer

Table 4.4 shows the condi t ion data in  each step.

Table 4.4 Cnndition data

Old Step Number New step Number lnterpdation Speed T]mer Hand Statts

1 1 Open

2 2 1.0 secod Clce

, , , 3 l.0secmdr:' , Clce,

3 4 Clce

4 5 Clce

5 6 1.0secmd Open

6 7 Open

7 I Open
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Le t ' s  se t  t he  1 .0  sec .  pos te r i o r  t imer  a l t e r  open ing  the  hand  a t  t he  6 th  s tep .

Here ,  you  i nse r t  t he  new s tep  w i th  1 .0  sec .  t imer  be tween  the  6 th  s tep  ( the  cu r ren t  s tep )

and  the  7 th  s tep .

Th is  i s  Over  v iew .

O ca l l  t he  6 th  s tep .

@ Inse r t  t he  s tep  a t  t he  6 th  s teP .

@ ca l l  t he  7 th  s tep .

@ Se t  1 .0  sec .  i n  t he  t imer  a t  t he  7 th  s tep .

Table 4.5 shows the condi t ion data.

Table 4.5 Condition data

Old Step Number New step Number Interpolation Speed Timer Hand Status

1 1 Open

2 2 1.0 second Clce

3 1.0 second Clce

3 4 Clce

4 5 Clce

5 6 1.0 sqcmd Open

7 1.0 secsrd Open:

6 8 Open

7 9 Open

a O a r i p s l O f
The delaul t  t imer  set t ing is  0  sec.

'  
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4 . 5 . 5  S e t t i n g  t h e  i n t e r p o l a t i o n  s p e e d

Set  the in terpolat ion speed at  each step as F igure 4.47.

15,63'-@ r-
ci;i.?fF.--'9,t 'qP'
# Ll L./t t  t ltl r-r i
J I GEeffi)

t D [ e p  + t  - l - a r p  r r-ir -mlI lst"p 4l + - [$"- sl t.r. -Trr- -Trr- |' LLj

J 1- 
cseeealcerF* 

1 I
@--l-$ep2l @-,lstepd-TTT -T'-

lst"pl tst"p d

fsiJrd-A')
lStep 2l
TI]_
l-st.p 51

@
lSteo 6l-r
f$"p /

@lnterpo |a t ionspeed(Numbero l in te rpo la t ionspeedshowsset t ingspeed. )*lnterpolation speed 20 %
*lnterpolation speed 100 %

F ig .4 .47  In te rpo la t i onspeed .

Set  the In terpolat ion speed moving f rom 1st  s tep to  2nd step in  20%.

(1 )  Ga l l i ng  the  s tep

Ca l l t he  2nd  s tep .

O Push [2]  key.

@ Push i lNP /  EXEI key.

Step number becomes "2."  (ST :  2) :

Step number
indicates "2"

(ST:2)

Fig.  4 .48 Cal l ing the s teP
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( 2 1  R e p l a c i n g  t h e  i n t e r p o l a t i o n  s p e e d .

S e t  2 0 %  i n  t h e  i n t e r p o l a t i o n  s p e e d .

O  P u s h  [ S T E P  /  M O V E I  k e y  w i t h  I C O N g  + ]  k e y ,  a n d  a l t e r n a t e  [ C O N D  * ]  k e y  w i t h

[ R P L  I  ]  k e y . T h e  i n t e r p o l a t i o n  e n t r y  a p p e a r s .

@  P u s h  [ R P L  J  l X e y  2  t i m e s .  T h e  t i m e r  e n t r y  a p p e a r s .

O Push [2]  and [0 ]  key.

@ Push  i lNP  /  EXEI  key .

The robot  sets  20% in the in terpolat ion speed.

Registration of interpolation speed

Fi9.4.49 Set t ing the in terpolat ion speed

Edi t  the in terpolat ion speed in  the same way.

O Set  100% in the in terpolat ion speed moving f rom the 4th s tep to  the Sth s tep.

@ Set  20% in the in terpolat ion speed moving l rom the Sth s tep to  the 6th s tep.

@ Set  100% in the in terpolat ion speed moving l rom the 8th s tep to the 9th s tep.

Table 4.6 shows the condi t ion data in  each step.

Table 4.6 Condition data

Old Step Number NewStep Number Interpolation Speed Timer Hand Status

1 1 Open

2 2 ze/o 1.0 secod Clce

3 1.0 secmd Clce

3 4 Clee

4 5 10096 Clce

5 6 2V/o 1.0 secand Open

7 1.0 secqrd Open

6 8 Open

7 9 1OCfll Open

. O l r i p s l O O
l l  the s tep has no in terpolat ion speed set t ing,  the robot  moves wi th  the same in terporat ion

method and speed as former.

The defaul t  set t ing is  63.3 mm/s wi th  the jo in t  in terpolat ion,  and 9.7 % wi th  the l inear  in ter -

polatlon.
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5 .  A p p e n d i x
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5 .1  T roub le  shoo t i ng

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

u s i n g  t h e  M O V E  M A S T E R  S U P E R .

lT ]  Robot  couldn ' t  get  the power.

@] The robot  s topped dur ing dr ive.

@ O Gheck  pRO/ALM d i sp lay  l f  i t  b l i nked ,  o r  i t  i nd i ca tes  the  a la rm.

- '+ Reset alarm status and remove alarm factor.
you can get  more ln format lon f rom Relerence manual  /6 .5 a larm.

@ Check  i l  l l ne  vo l tage  d roPPed .
+ Keep power vo l tage In  specl f  lcat lon.

@ Check b lackout  or  momentary power fa i lure.
'+  Turn of f  the robot  once,  and Turn i t  on again.

( }  Gheck the emergencY stoP swl tch.
-+ Remove the emergency s top swi tch.

@ Check l f  motors smel ls '

The motors mlght  burn out  l f  l t  smel led.

Cal l  serv lce soon.

5-2

[T ]  e  Check the power cable.

See'User 's  manual  /3 .5 How to connect  the power cable to  connect  i t  correct ly .

@  C h e c k  a  f u s e .

See  Re fe rence  manua l  /  chap te r  5  :ma in tenance  &  i nspec t i on  to  rep lace  i t .

@ Gheck  the  power  l i ne .
+  L l n e  v o l t a g e  s h a l l  b e  s i n g l e - p h a s e  2 0 0  V a c .  ( S t a n d a r d  s p e c l l i c a t i o n )



@| Robot does not work

|E.| Robot is notsy.

@ O check bol ts .
- )  Fasten them up.

@ Check l f  Harmonlc  Dr ive ls  no lsy.  Check l t  v ibrat ion becomes large suddenly .

+ Harmonlc Dr lve might  break down.

Cal l  serv lce soon.

@ O Cheok  PRO/ALM d l sp lay  l f  l t  b l l nked ,  o r  l t  I nd l ca ted  a la rm.
+ Remove a larm status and remove an a larm factor .

You can get  more in format ion to  read re lerence manual  /6 .5 a larm.

@ Check the robot  arm l l  l t  co l l ides wi th  the s topper  or  o ther  machines.

Move the robot  arm to make l t  f ree.

O  Check  mach ine  cab les .
you can get  more ln format lon f rom User 's  manual  /3 .4 How to connect  the ma

ch lne  cab les .

@ Check the robot  arm l l  l t  came mot ion edge?
+ . Move the robot arm to make lt  free.
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[T| O Gheck if electromagnetic noise comes.
"'+ Remove electromagnetic noise source. Take noise control.
' Take surge measures with solenoid valve. The optional products have

control.
. Ground the robot correctly.

@ Cheok if the robot ls loose.
+ Fasten it.

@ Check the timing belts.
Adjust tension of the timing belts.
you can get more information from Reference manual / chapter 5:

& inspection.
(D check installation of the hand.
+ Fasten it.

@] Robot stips off
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