g C OI_.i:.:H_BHQE, R -~ SE QUr:Eﬂ OPERATION
1. DATUM UPEHAIIHH

ARIAC

COMMANDS TC OUT/UP
WAITS FOR TC NOT RDY
WAITS TC RDY

TRIAC DATUMS

TRIAC MOVES TO TC POSN
COMMANDS TC 'DATUM!
WAITS TC NOT RDY

WAITS TC READY

TRIAC ASKS USER 'TOOL FITTED'?
IF '0' TRIAC COARSE ORIENTATES
SPINDLE USING SPDL SPEED DET THEN
COMMANDS TC 'FIT TOOL 1°

WAITS TC RDY

- WAITS TC RDX

WAITS TC RDY
NORMAL OPERATION PROCEEDS

ON

el JULY 1987

TOOLCHANGE
SETS TC RDY AT POWER yp

CLRS TCRDY (RL 4)

ARM OUT (AUX1 OFF I/p 1)
ARM UP (AUX2 OFF 1/p 4)
SETS TC RDY (RL 4)

CLRS TC RDY
DATUMS X AXIS

SETS TC RDY

TC FITS TOOL 1
CLRS TC RDY

FINE ORIENTATES SPINDLE (RL3,

TDAT)
ARM DOWN (AUX2, I/P 3)

ARM IN (AUX1, I/P 2)
ROTATE TO X=0 (TOOL 1 POSN)
DRAW BAR ON (RL3

1/2 SEC DELAY)

ARM UP (AUX2 OFF, I/P 4)
DRAW BAR OFF (RL3)

1/2 SEC DELAX

ARM OUT (AUX1 OFF I/F 1)

SETS TC RDX

ELSE IF 1-6

COMMANDS TC 'ROTATE TO TOOL

POSN'
WAITS TC NOT RDY CLRS TC RDY

MOVES X AXIS TO RELEVANT
TOOL NO BX ROTATING TOOL

HOLDER
SETS TC RDY

DELAYS 1/2 SEC AFTER D BAR ON




P : 2
g2. CHANGE TOOL 0P "ATION TOOLCHANGER
¢ TRIAC
STOPS SPINDLE
MOVES TO TC POSN
COARSE ORIENTATES SPINDLE
USING SPDL SPEED DETECTOR
COMMANDS TC TO CHANGE TO
TOOL 1-6 CLRS TC RDY. (RLY4)
WAITS TC NOT RDY FINE ORIENTATES SPINDLE USING

WAITS

NOTES

(RL3, T DAT)

ARM IN (AUX1, I/P/ 2)

DRAW BAR ON (RL3)

1/2 SEC DELAY

ARM DOWN (AUX2, I/P 3)

ROTATES TO SELECTED TOOL POSN.

ARM UP (AUX2 OFF, I/P 4)

1/2 SEC DELAY

DRAW BAR OFF (RL3)

1/2 SEC DELAY

ARM OUT (AUX1 OFF, I/P 1)
TC RDY SETS TC RDY (RL 4)

NORMAL OPERATION PROCEEDS

AUX 1 USED AS IN/OUT CONTROL
AUX 2 USED AS DOWN/UP CONTROL
I/P 1 USED AS ARM OUT DETECTOR
I/P 2 USED AS ARM IN DETECTOR
I/P 3 USED AS ARM DOWN DETECTOR
I/P 4 USED AS ARM UP DETACTOR

IF A SYSTEM ERROR IS DETECTED BY TC IT'S ERROR RELAY (RL5) IS OPERATED.

TRIAC ONLY WAITS FOR TC FOR UP TO 15 SECS FOR OUT/UP,
30 SECS FOR DATUM, A
45 SECS FOR MOVE TO TOOL AND CHANGE

TOOL.

IF TC NOT SET DURING THIS WAIT 'TOOL CHANGER ERROR' IS DISPLAYED.
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FANUC TOOLCHANG!R

USE OF OVERTRA

BITES
L+
CMD
STROBE

Iy
7

DATUM

SIGNALS

3
Y+

CMD TYPE

BIT 3

2
Y-

CMD TYPE

BIT 2

.

X+
CMD TYPE

BIT 1

0
) &=
CMD TYPE

BIT 0

CMD STROBE - HI GOING PULSE > 1 milliSEC STROBES BITS 0 TO 4 INTO TOOLCHANGER

DATUM

- IF 'LO' SELECTS DATUM (BITS 3 TO O IGNORED)

BITS 3 TO O (IF BIT 4 IS HI)

BIT 3

1
1
1

1

OO OO, &

BIT 2

1
1
1

1

- O O O =2 =2 4 2

BIT 1

1
1
0

0

BIT O

O OO0 =

FUNCTION SELECTED
NOT ALLOWED-GIVES ERROR
MOVE TOOL ARM OUT, UP

MOVES
POSN
MOVES
POSN
MOVES
POSN
MOVES
POSN
MOVES
POSN
MOVES
POSN

TOOL HOLDER

TOOL HOLDER

TOOL HOLDER

TOOL HOLDER

TOOL HOLDER

TOOL HOLDER

TO TOOL 1
TO TOOL 2
10
T0
TO TOOL 5

TO TOOL 6

FITS TOOL 1 INTO HEAD

CHANGES
CHANGES
CHANGES
CHANGES
CHANGES
CHANGES

TOOL TO TOOL
TOOL TO TOOL
TOOL TO TOOL
TOOL TO TOOL
TOOL TO TOOL
TOOL TO TOOL

NOT ALLOWED GIVES AN

1
2

3
I
5
6
b

NOTE A HI OR '1' LEVEL INDICATES TOOLCHANGER CONTROL I/P OPEN CIRCUIT,
10! LEVEL INDICATES TOOLCHANGER CONTROL I/P SHORT CIRCUIT TO OVI.

RROR

A LO OR

TOOL 3

TOOL 4

ppppppppppp

------------

aaaaaaaaaaa

|

A

''''''''''''

Bl o g # BT

i '

VA R

i

R i BT

.

N rvimrrerre s

| L A g

..........
..................
S o o A

.....
i -lrilpla-".-lr. -1r. r'.nr-_
A
.-:-t. rrrrrrrrrrrrrrrr
..........
T QO SAA RisA

- ..i..'_,- g & r_ iiiii “l'
1 i r

:f'¢ *-Ir‘_' W gl o
ottt

l 'I,' iiiiiiiiiiiiiii

________ N
:.,F-II.F.F *-la-’-..ul.-‘
',-','f".".'f':‘:"-‘ ......

' "II LA A, r

&, R
o S LR

!.?*J‘ivlb. il I"ll'l"
il -r'l-‘_ "'_"',l",'
le o il il F
l.:.1I "If* .'f' Fs
B @l e *
--:-Fi-l-lil-";"‘:':":':' '''''

WO . r_*r‘_;l
-.'- _i:!- . r:;:.:-:-ﬁ
"'f { ‘- .I'II . "'r.'nhﬂ-r'l‘

R .r?!i o gl

| e e b

......... ' :._. .:;;..*J._

8 AT LIE M g8y Ut

...............

U ,!J t: ;;;;;; Ihq- ::::

rrrrrrrrrr

AL

3 S o el pleiiy

''''''''''''''''

pppp ‘I_','. B oW
,,,,,,,,,,

w = |l '''''''''''

= e I AP e

. = B i

+ ARS BHARG
] r i

[} l' .'rrll'r¢ -l. l. i
g l'.fl':'i':’:.-*fl

! A e W
...... PJrl.‘r O
T Ol 0 AN

I" llllll '.'.'E-Iu‘F'Li".“.
Bl b L Wy

A Y L
o l‘r."'.*'.fa'l "l.
T,l' :h' l"l_"‘ N5 ';!'ti.

St Eie'y

‘‘‘‘‘‘‘‘‘ » ",,','Jt

d ','.'.-'-:1 -l|;_ '''''''
g e & sl G0 G B

RS &
e __.J' ***** (3
J !' b f Rl o

---------- fs

.......... r. '-'-h‘

r O A .. s i
Rt R A

Ip'l 'q'i-i‘l.:r:. ':!¥-.I-‘

1 e ¥

0
o # L] oF & o F g

1 R e
l‘-f‘l .'1.:.'.“ ....... r’ll
rl Fr k

J‘ ----- ot A

,',*;'.:.H ''''''' }',

'''''''' o ol '1'
= NS LR Rt W

o § - b l"IF

l": .-I: '''''''''' o

A Ol LSS N

1 ,' Far 'F ‘‘‘‘ o

o :

I R R "
a A S Rl
S M S %

Rty ol i S

Vsl '.?.'. * ot 'Hrh

L] ol g B A !ri

i . ...,*Ip--' .':r.

'i L] '!I'r """"""
. o o L ’

o R L

Ry R

l- '''''''' h‘:'.‘ ::::::

.....

F ety G G
gy mE

U SSOOOA A

---------

......... e

A B S

.............

? RSO BLvire
T MAECODUA K

AL RTE
........

.
..........
1 L

.......
R N of = NTY
........

g @ o &
W LW
§ i ki - 0

vy EREOCRN AAE S

‘‘‘‘‘‘‘‘
@
llllllllllllllllll

.......
. 8
e R

L
111111111111

.............

* L
......
............
........
.............
111111
.......

T
'''''''''
‘‘‘‘‘‘‘‘‘
---
11111

%



‘ 4 command op error condition \
o S ata in bit form. The 1 |
| ' ' I L B
evel of whioh is determined LY the
oA L2 A

nd stem Errops

The SMCU unit includes an front panel indicatopr

which has a2 number of uses.

At ipitial Power up if the SsMcy micr
1/4 second, OFF fop 1/4 second until

oprocessor is running the indicator repeatedly
selected by SW 7) or until the

the first RS232 command is ' -
rec * RS235 BAE il s
optional Keypad is used (SW 7 ofF), o ¢ NS232 operation i

anfies Un fop !
|

1f the SMCU is o ‘ . |
| era : { £
for each RS232 ch:racii:g i”_fsaf‘z mode (SW~7 ON) the indicator changes from ON to OFF or vice-venss JLIE. 3
T g e R dimlv a3 R Pecelved. In normal SREEALION SOANEPATITad hiria haak nAnsmibos Lo o mveraa g
T i1m as RS23z - N e B 6 TRGL0a byl
" """r‘ébei t i < characters are received then will remain OFF or ON for the period belyee;
Pt olSRaracters, Any error conditions detected by the SMCU are t ke £ B T L
coded form ( é’{fction b) Y : are wransmitted to the host i1n & 4
: - 5 | b
) .
« If the 3 5 ' : ann s B _ I
The indi ?E A8 tnifé Qperating in RS232 mode the initial flashing stops when the keyboard is operated, i
Addi t1 lcdlir jﬂhégj_-lges from ON to OFF or vice-versa each time the Keyboard 1is operated., -
| ltionally :Lnl _rtgié‘ﬂlﬂde vhe indicator is used to indicate a number of error conditions as | .tj_ﬂ
follows:- . * B
’ | “« | K
Er : Indicator Operation | :
& l. v J I %
“‘ » Oveptravel Error 1 short flash ON then OFF for 2.5 ssconds repeated, | ;
B
s ¥ :
- Stepper Drive Fault 2 short flashes ON then OFF for 2.5 seconds repeated. |
Datum Error 3 short flashes ON then OFF for 2.5 seconds repeated, !'
EXT,STOP pressed 4 short flashes ON then OFF 2.5 seconds repeated. :
ROM.RAM DATA ERROR 5 short flashes ON then OFF 2.5 seconds repeated,
KEYBOARD COMMAND ERROR 6 shorf flashes ON then OFF 2.5 seconds repeated.
7 ’
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TRTIAC JULY 86

liods to fit TRIAC TOOLCHANGER system to TRIAC's with issue 2A nain peb's

Auxiliaries Section

1. IEnsure RLS5 is not fitted

2. Link ICH4 pin 5 to track f'rom RL5 to PLJg

3. Link 12 (P/S section) L.H.S. (OVI) to track from R15 to PLJg
4, Fit PLJ

5. Add 1K 1/4w resistor between PLJg and PLJg on relay baﬁezﬂWEL

6. 1ilake conector: 5 pin DIN 60° pin 3 to SKJ - 6
pin 5 to SKd - 5
piv 2 o L~
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ot e
RAPE | o
L RAER SRE";H' Ji ’d
= 1$T offF  THRU LAY

v 2% : u‘ :

SI E '21,' oL e

.' AL _% s

A7, Clr 1cq) i
Sl e r:/ [ L3 |

Xglg, e R I;;/% Q | dc  Auxiliaries

12V

CiS4 = +' = f -r":::_;: 'Zf,'"-%_-:‘ )
=78 @@ﬁ%ﬂ%‘"ﬁ -l

A - A LTS rf OVIO
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72 Do NoT FIT THESE ComMeonENTS

| ES:THE’:IE COMPONENTS ONLY ATTED FOR. FANUC. ConNTROLLERS

\C38,\C39 ,\CAD, RFnorRPHKX [ &

= »
—C To)/

MoDs.

7)) ON TRIRC AND FPrUC TooOLCHANGERS Aop LINK Feom D (erio NEXT To (¢

ADD LNk INSTERD OF C24% . 7

ADD 270K Res\SToRr AnD 100n CAPACITOR TROM <PINOLE ERTH To OV
DWG \. —ALSO DR\WLL. OUT VREG MTE HoLE 7o ER=FK 0 | BoTTor CONTACT

LINK 1€29 Piv Ao (€29 Pin 10, AnD  1IC2T P 12 To 29 P >

FAN CONNECTIR NST RITTEOD oM FPC8.

N

) oN TRIAC TOOLCHANGERS oML, ADD LiNkS FRoM im S To A y

OoF (C3R,\C3A AnD I1ICAD
LNk 1C3) Pev 12 To ICEL BN 20

AN AP LK oM JCET tind €
L —

!

_37 ON FANUC TOOL CHANGFRS




\4AS S | 28
* NVERTICAI | C IR ?
- ﬁ“—r -1 S | | l1Ks
g0 O hs TS s
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-' - LIV |
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r e
3@.’ 2 i E -—\iQ i[ RS
TRANSFORMER he | 2 T -
3W 0-156 PAND. it Ovd ; v
| H H)— | B e,
PAD *_-_C 7 ) | 2] | e | R e s S -3
1 O A -
| @ :
; —— — e A
_ [Fa. - 5 =3
11 | 12 ——
= 1 C QM o, @ | - o e 6r -
o CUT LINK e
| LINK—| FOR FANUC | o
10 T ATC's G '.1 . —
P—r— C QM8 o—— - 3 o
13| 1_ | +20Vd | 2 T
o] | s RESISTOR | __
[Yog 1| | | COMMON| " 1.3 eah - 0e i o
I V | I- \ = - /
LN o . R MOTOR
| = | LEADS SOLDERED
| \ | 0 F
T 1 00— e e o | e N : @ l% 0156 pAHDI_ DIRECTLY TO PCB
2 : N STER S 2L RESIST
e g
T _ DR e o
| T T e e e o L e i T e o TR T o sy e e I i e S S A B I ) - e oo
P DG o Pl NORTH E AST ELE TR( I”_IE::)LTD

——
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16 WAY DRIVE NOTES: iHm'o TOOLCHANGER!

PCB RIBBON CARD POWER SUPPLY BD!
HEAJEBBO CONNECTOR ; SHEET 1 OF 4 121_10:3731;

e ———

(TO X11) iﬁgy} e 1 CE..
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| ANNOTATION SCALE 21

VIEW FROM THIS SIDE
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TRIAC JULY 86
liods to fit TRIAC TOOLCHANGER system to TRIAC's with iasue 2/ nmain

pch'a:-
¥iliaries ction

1. Ensure RLS5 is not fitted

2. Link ICH pin 5 to track from RL5 to PLJg

3. Link R2 (P/S section) L.H.S5. (0VI) to track from R15 to PLJg
4. Fit PLJ

5. Add 1K 1/Uw resistor between PLJg and PLJg on relay base uréﬁ.
6. llake conector: 5 pin DIN 60° pin 3 to SKJ -

§
pin 5 to SKJ - 5

pIN 7 P-DL—.
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1. DATUM OPERATION

~ IRIAC

COMMANDS TC OUT/UP

WAITS FOR TC NOT RDY

WAITS TC RDY

TRIAC DATUMS

TRIAC MOVES TO TC POSN
COMMANDS TC '"DATUM!

WAITS TC NOT RDY

WAITS TC READY

TRIAC ASKS USER 'TOOL FITTED'?
IF '0' TRIAC COARSE ORIENTATES
SPINDLE USING SPDL SPEED DET THEN

COMMANDS TC 'FIT TOOL 1°

WAITS TC RDY

- WAITS TC RDY

WAITS TC RDXY
NORMAL OPERATION PROCEEDS

ON

27 JULY 1987

—

CHANGE
SETS TC RDY AT POWER yp

CLRS TCRDY (RL 1)

ARM OUT (AUX1 OFF 1/p 1)
ARM UP (AUX2 OFF I/P i)
SETS TC RDY (RL 4)

CLRS TC RDY
DATUMS X AXIS

SETS TC RDY

TC FITS TOOL 1

CLRS TC RDY
FINE ORIENTATES SPINDLE (RL3,

TDAT)

ARM DOWN (AUX2, I/P 3)

ARM IN (AUX1, I/P 2)
ROTATE TO X=0 (TOOL 1 POSN)

DRAW BAR ON (RL3

1/2 SEC DELAY)

ARM UP (AUX2 OFF, I/P 4)
DRAW BAR OFF (RL3)

1/2 SEC DELAY
ARM OUT (AUX1 OFF I/P 1)

SETS TC RDXY

1-6
COMMANDS TC 'ROTATE TO TOOL

POSN'
WAITS TC NOT RDY CLRS TC RDX

VANT
MOVES X AXIS TO RELE
TOOL NO BY ROTATING TOOL

HOLDER
SETS TC RDY

DELAYS 1/2 SEC AFTER D BAR ON



STOPS SPINDLE
MOVES TO TC POSN

COARSE ORIENTATES SPINDLE
USING SPDL SPEED DETECTOR

COMMANDS TC TO CHANGE TO
TOOL 1-6 CLRS TC RDY. (RLY)
WAITS TC NOT RDY FINE ORIENTATES SPINDLE USING
(RL3, T DAT)
ARM IN (AUX1, I/P/ 2)
DRAW BAR ON (RL3)
1/2 SEC DELAY
ARM DOWN (AUX2, I/P 3)
ROTATES TO SELECTED TOOL POSN.
ARM UP (AUX2 OFF, I/P U)
1/2 SEC DELAY
DRAW BAR OFF (RL3)
1/2 SEC DELAY

ARM OUT (AUX1 OFF, I/P 1)
WAITS TC RDY SETS TC RDY (RL &)

NORMAL OPERATION PROCEEDS

NOTES

AUX 1 USED AS IN/OUT CONTROL
AUX 2 USED AS DOWN/UP CONTROL
I/P 1 USED AS ARM OUT DETECTOR
I/P 2 USED AS ARM IN DETECTOR
I/P 3 USED AS ARM DOWN DETECTOR
I/P 4 USED AS ARM UP DETACTOR

1. IF A SYSTEM ERROR IS DETECTED BY TC IT'S ERROR RELAY (RL5) IS OPERATED.

2. TRIAC ONLY WAITS FOR TC FOR UP TO 15 SECS FOR OUT/UP,
30 SECS FOR DATUM,
45 SECS FOR MOVE TO TOOL AND CHANGE

TOOL.

IF TC NOT SET DURING THIS WAIT 'TOOL CHANGER ERROR' IS DISPLAYED.




CaliuG TOOLCHAN(

USE OF OVERTR/' ' SIGNALS
BIT 5 4 3 ¢ 1 0
7 Z- Y+ Y- X+ X~
CMD DATUM CMD TYPE  CMD TYPE  CMD TYPE  CMD TYPE
STROBE
BIT 3 BIT 2 BIT 1 BIT 0

CMD STROBE - HI GOING PULSE > 1 milliSEC STROBES BITS 0 TO 4 INTO TOOLCHANGER,
DATUM - IF 'LO' SELECTS DATUM (BITS 3 TO 0 IGNORED)

BITS 3 TO 0 (IF BIT 4 IS HI)

BIT 3 BIT 2 BIT 1 BIT 0 FUNCTION SELECTED

1 1 1 1 NOT ALLOWED-GIVES ERROR

1 1 1 0 MOVE TOOL ARM QUT, UP

1 1 0 1 MOVES TOOL HOLDER TO TOOL 1
POSN

1 1 0 0 MOVES TOOL HOLDER TO TOOL 2
POSN

1 0 1 1 MOVES TOOL HOLDER TO TOOL 3
POSN

1 0 1 0 MOVES TOOL HOLDER TO TOOL 4
POSN

1 0 0 1 MOVES TOOL HOLDER TO TOOL 5
POSN

1 0 0 0 MOVES TOOL HOLDER TO TOOL 6
POSN

0 1 1 1 FITS TOOL 1 INTO HEAD

0 1 1 0 CHANGES TOOL TO TOOL 1

0 1 0 1 CHANGES TOOL TO TOOL 2

0 1 0 0 CHANGES TOOL TO TOOL 3

0 0 1 1 CHANGES TOOL TO TOOL X

0 0 1 0 CHANGES TOOL TO TOOL 5

0 0 0 1 CHANGES TOOL TO TOOL 6

0 0 0 0 NOT ALLOWED GIVES AN ERROR

NOTE A HI OR '1' LEVEL INDICATES TOOLCHANGER CONTROL I/P OPEN CIRCUIT, A LO OR

10" LEVEL INDICATES TOOLCHANGER CONTROL I/P SHORT CIRCUIT TO OVI.



10, ECHOCHAR -

Charantars are gghond whan the

ECHOCHAR Command is being executed.

transmi tteq in response to

is relevant and contains HEy
Significant nibble is 31 excluding the

internal swi tches,

ﬂ—hmmmmm

The SMCU unit includes an front panel indicator which has a number of

24 command op erre

data in bit form
Parity bit the level of which 4s det

 condition,
+  The most
armined by the

uses,

At initial power up if the sMou microprocessor s running the indicator repeatedly flashes On rop
174 second, OFF for 1/4 second until the fipst H5232 command 18 received(ir pg23s operation 1is
selected by SW 7) or until the opticnal Keypad is used (sy 7 OFF) .

If the SMCU is operating in RS232 mode (SW-7 ON) the indicator changes from ON to COFF or vice-verss
for ea.ﬁh‘-RSEEE charactepr received. In normal operation controlled h¥“a hoat comniter the todi

a8 RS23Z characters are mceim Will remain CFF op ON for the per ::d 1::.;|.-,-..f.t..-
ers. Any error conditions deteoted by the SMCU are transmitted to Lhe host in g

2etion b).

+ If the SMCU is not Qperating in RS232 mode the initial flashing stops when the l-:e;j.-r.':-uulrd ;* ﬂj'.-“L:_
The indicatop thé#.nh ges from ON to OFF ar vice-versa cach time the Keyboard 4s operated.

: i Llcate a r of error conditions as
Additionally in ﬁih ode the indicator is used to indicate = number of error condi
T
" Fullms:— 14
_&#ﬂ.- to ation
: ok spazted,
7 [ " Phli:.r&\rel Error 1 short flash ON then OFF for 2.5 ssconds repez
¥ | P2 seconds repeatec,
e -~ Stepper Drive Fault 2 short flashes ON then CFF for 2.5 secon
Datum Error 3 short flashes ON then GFF for 2.5 seconds repeated,
. i
ol tac.
EXT,STOP pressed 4 short flashes ON then OFF 2.5 seconds repea
|

e e I —

= E-E":.
ROM.RAM DATA ERROR 5 short flashes ON then OFF 2.5 seconds repea

' ~onds repeated.
KEYBOARD COMMAND ERROR 6 shorf flashes ON then OFF 2.5 seconds répea

A

b

g SMCUSPECOCT86
PAGE 1
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