Har dwar e Manua

The PC

Starting at the user end, the first conponent in the flair systemis an | BM
compatible PC. This is only a user interface and doesn't actually do any
calculation or store any of the data that one sees on the screen (unless it is
stored as a job file onto disk). It has a lot of nenory, 16Mo RAM because the
graphics programuses a lot, and it is a very fast PC, 66MHz m ni nrum because
ot herwi se the graphics is incredibly slow To connect up the PC follow the PC
i nstruction manual

The Parallel Port

The PC talks to the rest of the systemthrough the parallel port. Every PC has
one parallel port internally (25-way femal e D-type connector) some have nore. |f
your PC has nore than one, you should use port 1. Because the parallel port is
often used to connect to a printer, please consult MRMC if only have one port
and would like to print.

The Root Box.

The parallel port is connected to the Rootbox using a sinple 25-way to 25-way
cabl e. The rootbox contains the main conmputer in the Flair system It is called
the Root and it does all the calculations and stores all the nove data. The
Root box has connections at the back for many different features such as syncing
to a video camera, using mmc handwheels, triggering other equipnent and
lights, syncing to a filmcamera, etc. The hand held box is also connected to
the Root box. If you use mmc handwheels your rootbox will also contain a

m m cboard next to the rootboard

The Driver box

The rootbox is connected to the rest of the systemusing a data cable. This
cable ends at the driver box which normally contains 1 or 2 axisboards and upto
8 anplifiers (drivers). An axis board has 6 lights at the front and each one can
control 4 notors, indicated by the 4 green lights. Each anplifier is controlled
by an axi sboard and controls one notor. The power for the driver box normally
comes fromthe | arge heavy power supply.

The Mdtors

Each notor has a cable running fromit, 19-pin QM plug, to the driver box, 25-
way D-type. Each motor contains an encoder to tell the axisboard its position
and sonetinmes a brake. Al so each nmotor has up to 3 limt swtches associated
with it which are connected to the notor.



AXOR M NI SPEED TYPE CONFI GURATI ON NOTES

ON RECEI PT OF A NEW DRI VER FOR THE FLAI R SYSTEM THE FOLLOW NG
CONFI GURATI ONS ARE DONE:

1) JUMPER SETTI NGS.
A NUMBER OF SCOLDER BRI DGES EXI ST ON TOP OF THE DRI VER WHI CH NEED TO BE
REMOVED TO PUT THE AMPLI FI ER | NTO WHAT' S CALLED ' TORQUE MODE' OR ' CURRENT
MCDE' .

THE FI NAL JUVPER SETTI NG SHOULD LOCK LI KE THI S:
<> JP1
< JP2
< JP3
< JP4
< JP5
JP6
JP7
JP8
JP9
JP10
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2) CURRENT LIMTS
A PERSONALI TY HEADER (14- PI N COVPONENT HOLDER FOR RESI STORS) EXI STS ON
ONE OF THE CIRCU T BOARDS WH CH CAN BE REMOVED AND SOLDERED ONTO. W TH
TH'S THE CURRENT LIM TS CAN BE SET ACCORDI NG TO THE TABLES G VEN I N THE
M NI SPEED MANUAL. ALSO, A RESI STOR |'S NORVALLY PRESENT BETWEEN PI NS 1 AND
14 FOR THE TACHO FEEDBACK. IN THE RI G5 SUPPLI ED FOR THE FLAI R SYSTEM THERE
I'S NO TACHO FEEDBACK BUT IF ONE IS USING THHS WTH AN CLDER RI G WHI CH
STILL HAS THE TACHO WRED IN, TH S RESI STOCR SHOULD BE REMOVED AS IT WLL
AFFECT THE TUNI NG

TWO CURRENT LIM TS ARE SET, THE RATED (NOM NAL) AND THE PEAK CURRENTS,

FOR EXAMPLE TO SET A RATED CURRENT OF 5 AMPS AND A PEAK OF 8 AVPS ON AN

8/ 16 AMPLI FI ER ONE WOULD CONNECT A 2. 2K RESI STOR BETVEEN PINS 4 AND 11 AND
A 18K BETWEEN PINS 5 AND 10.

NOTE: A 4/8 AMPLI FI ER MAY SOVETI MES BE REDUCED TO A 2/ 4 AWMPLI FI ER WHERE
THE CURRENT LIM TS NEED TO BE VERY LON E. G FOCUS.

THI S 1 S DONE BY MAKI NG R80, R89 AND R91 ALL 0.22 OHWVS. THE 4/8 TABLES STILL
APPLY TO THE 2/ 4 BUT ALL CURRENT RATI NGS ARE HALVED.



Trigger Box PCB connectors

J2

- +12V Fused

- 555 Ti mer CQutput
- Sync | n+

- Sync In-

Ext Sync+

- Ext Sync-

- 555 Tiner On/ O f
- G\D

- Qut 1+

10 - CQut1-

11 - Camera On/ OF f +
12 - Camera On/ OF f -
13 - Switch (on/off)
14 - Switch (on/off)
15 - Push SW1 (In2)
16 - Push SW1 (In2)
17 - Push SW2 (In3)
18 - Push SW2 (In3)
19 - Push SW3 (In4)
20 - Push SW3 (1n4)
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Timng Capacitor 1
Ti m ng Capacitor 2
Ti m ng Capacitor 3
Ti m ng Capacitor 4
Ti m ng Capacitor 5
Ti m ng Capacitor 6
G\D

Ti m ng Common
Ti m ng Common
Ti m ng Common

Qut put LED1 (Cat hode)
Vari abl e Resi stor
Qut put LED2

N. C.

Qut put LED3
Frequency LED

Qut put LED4
Camera On LED

Qut put LED5

+12V Fused



37-Way D-type on Stepper Axis box fil ename: STEPROOT. DOC

s ————————————————————————— Dat e 2/ 97
1 - +5V 20 - n.c
2 - STEPO 21 - DIRO
3 - STEP1 22 - DR1
4 - STEP2 23 - DR2
5 - STEP3 24 - DR3
6 - STEP4 25 - DIR4
7 - STEP5 26 - DR5
8 - STEP6 27 - DIR6
9 - STEPY 28 - DR7
10 - n.c. 29 - n.c
11 - n.c. 30 - n.c
12 - n.c. 31 - n.c
13 - n.c. 32 - n.c
14 - n.c. 33 - n.c
15 - n.c. 34 - n.c
16 - n.c. 35 - n.c
17 - n.c. 36 - n.c
18 - n.c. 37 - n.c
19 - n.c.

25-Way D-Type (Limt Sw tches)

(Axi s Board #1) (Axi s Board #2)
1 - Limtl (Endl) 14 - Limtl (Endl)
2 - Limt2 (Datuntl) 15 - Limt2 (Datuntl)
3 - Limt3 (Endl) 16 - Limt3 (Endl)
4 - Limt4 (End2) 17 - Limt4 (End2)
5 - Limt5 (Datun®) 18 - Limt5 (Datun®)
6 - Limté (End2) 19 - Limt6 (End2)
7 - Limt7 (End3) 20 - Limt7 (End3)
8 - Limt8 (DatunB) 21 - Limt8 (DatunB)
9 - Limt9 (End3) 22 - Limt9 (End3)
10 - Limt10 (End4) 23 - Limt10 (End4)
11 - Limt1l (Datun+) 24 - Limtll (Datumd)
12 - Limt12 (End4) 25 - Limt1l2 (End4)

13 - G\D



Mul ti pl exer/ Demul ti pl exer

Pi nout s

(Brackets show how they are used in

16-Way | DC connect or

5 353 533535 35 35S

Limitl (Pan L2 4KK)
Limit3 (Roll L2 4PP)
G\D

+5V

Limit4 (Pan L1 3NN)
Limité (Tilt L1 4LL)
Limits8 (Roll L1 3PP)
Limt10 (Cam L1l 4RR)

Pi n
Pi n
Pi n
Pi n
Pi n
Pi n
Pi n
Pi n

Fi | ename: MJLTI PI N. DOC

the current Pan sliprings)

2 - Limt2 (Tilt L2 4W)
4 - Serial Data
6

- G\D
8 - +5V

10 - Linit5 (Focus L1 3RR)
12 - Linit7 (Zoom L1 3SS)
14 - Linit9 (Iris L1 3TT)
16 - Limitll (FDX L1 4NN)



Qui nness Breakout Mt herboard

Encoder Link In

1 - A 1 - Watchdog-

2 - At 2 - Watchdog+

3 - B- 3 - Linklln-

4 - B+ 4 - Link1ll n+

5 - ZM 5 - LinklQut-

6 - ZM+ 6 - LinklQut+

7 - +5V 7 -

8 - -5V 8 - G\D

9 - G\D

10 - G\D

Drive Li nk Qut

1 - Inhibit/Enable 1 - watchdog-

2 - DA 2 - \Watchdog+

3 - DA+ 3 - Link2Qut-

4 - G\D 4 - Link2Qut +
5 - Link2ln-

Br ake 6 - Link2ln+

______ 7 -

1 - Brake+ 8 - G\D

2 - Brake-

3 - G\D Power

Limt 1 - G\D

------ 2 - G\D

1 - Limtl 3 - G\D

2 - Limt2 4 - 45V

3 - Limt3 5 - 45V

4 - G\D 6 - -5V
7 - +24V

G P Qutputs 8 - +24V
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Root Board connecti ons:

a b c
1 Wat chdog-  ----- Wat chdog+
2 ap5  ----- Root Link In+
3 aps5+  ----- Root Link In-
4 arPe6- 0 ----- Root Link Qut+
5 ape+ 0 ----- Root Link Qut-
6 ar7-  ----- HHB Li nk | n+
7 a7+  ----- HHB Li nk In-
8 apr8  ----- HHB Li nk Qut +
9 aps8+ 0 ----- HHB Li nk Cut -
10 arp9-  ----- Pi pe Cut-
11 aprPo9+  ----- Pi pe CQut +
12 ap10- 0 ----- Pi pe In-
13 ap 10+ 0 ----- Pi pe I n+
14 ap 11-  ----- QP 1-
15 ap 11+ 0 ----- QP 1+
16 +5vV. - aP 2-
17 +5vV. - QP 2+
18 (€D QP 3-
19 (€D QP 3+
20 (€D QP 4-
21 /P 1+ ----- QP 4+
22 I e e Error LED (O Q)
23 I/p2+  ----- Reset LED (Q Q)
24 I e Video In
25 /P 3+ RTC Li nk Qut - TRAM Li nk Cut -
26 /P 3- RTC Li nk CQut+ TRAM Li nk CQut +
27 /P 4+ RTC Link In- TRAM Li nk I n-
28 I/ P 4- RTC Link I n+ TRAM Li nk I n+
29 I/P5+  ----- Not Error (O C
30 /PS5 - Reset CQut
31 I/Ppe+  ----- Enmer gency St op-
32 I/pe6- ----- Emer gency Stop+



Axi s Board Socket Connecti ons:

Not e:

a b
Link 3 in- WAt chdog+
Link 3 in+ Link 1 out+
Link 2 in- Li nk 2 out +
Link 2 in+ Li nk 3 out +
Link 1 in- DACL1-
Link 1 in+ DAC3-
G P1 out+ DAC2-
G P1 out- DACA-
G P2 out + Enabl e 4-
G P2 out - Enabl e 3-
G P3 out + Enabl e 2-
G P3 out - Enabl e 1-
G P4 out Br ake 4-
G P4 out + Br ake 3-
----- Br ake 2-
+5V Br ake 1-
+5V Enc 4B+
G\D Enc 3B-
G\D Enc 4A+
G\D Enc 3A-
Step 1- Enc 2B+
Dr 1- Enc 1B-
Step 2- Enc 2A+
Dr 2- Enc 1A+
Step 3- ZM 4+
Dr 3- ZM 2+
Step 4- ZM 3+
Dr 4- ZM 1+
Limt 1- (Endl) Limt 5-
Limt 2- (Dtml) Linmt 6-
Limt 3- (Endl) Limt 7-
Limt 4- (End2) Linmt 8-

St andard axi s boards have no connection on the Step and Dir
whi |l e standard Stepper axis boards have no connection on DAC pins.

(Dt n2)
(etc.)

c

WAt chdog-
Link 1 out -
Li nk 2 out -
Li nk 3 out -
DACL+
DAC3+
DAC2+
DACA+
Enabl e 4+
Enabl e 3+
Enabl e 2+
Enabl e 1+
Br ake 4+
Brake 3+
Br ake 2+
Brake 1+
Enc 4B-
Enc 3B+
Enc 4A-
Enc 3A+
Enc 2B-
Enc 1B+
Enc 2A-
Enc 1A-
ZM 4-

ZM 2-

ZM 3-

ZM 1-
Limt 9-
Limt 10-
Limt 11-
Limt 12-

pi ns,
Al so

st epper boards have currently (4/97) no encoder inputs.

t he



HAND HELD BOX CONNECTORS

e.g. +--------menann- +
12 1416 18 10!
e R R
11131517 19!

1 - G\D 9
2 - +5V 10
3 - CONTRAST (0-5V) 11
4 - RS 12
5- RW 13
6 - E 14
7 - DBO 15
8 - DBl 16

+5V FOR BACKLI GHT LED
G\D (VIA 10R) FOR LED

NOTE: SOMVE LCDs ONLY HAVE 15 PINS. THI S MEANS GROUND | S CONNECTED
I NTERNALLY AND THE LCD PCB HAS A CURRENT LI M TI NG RESI STOR ALREADY
MOUNTED, OR SPACE FOR MOUNTI NG ONE, OR A RESI STOR NEEDS TO BE MOUNTED

BETWEEN PINS 1 AND 15 ON THE LCD.

LI NK & POAER CONNECTOR J3

- +5V QUT (TO CONTRAST POT)
- CONTRAST

- GN\D QUT (TO CONTRAST POT)

G\D

- +8V TO +12V
- LINK I N

- LINK I N+

- LINK OQUT-

0 - LI NKOUT+

POOO~NOUITRAWNE
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JOYSTI CK CONNECTOR J1

1 - G\D 13 - G\D
2 - 1IN 14 - IN5
3 - +5V 15 - +5V
4 - GN\D 16 - G\D
5 - IN2 17 - I N6
6 - +5V 18 - +5V
7 - G\D 19 - G\D
8 - IN3 20 - IN7
9 - +5V 21 - +5V
10 - G\D 22 - GN\D
11 - I N4 23 - I N8
12 - +5V 24 - +5V

REGULATOR CONNECTCR J4
VOLTS I N

VOLTS aJT

G\D

WN -
o

KEYBOARD CONNECTOR J5

1 - COOUW IN 1
2 - ROWAUT 1
3 - COLUW IN 2
4 - ROWQUJT 2
5 - COLUW IN 3
6 - ROWOQUT 3
7 - COLUW IN 4
8 - ROWNOQUT 4
9 - COLUW IN 5
10 - ROWQUT 5
11 - COLUW IN 6
12 - ROWQUT 6
13 - COLUWN IN 7
14 - ROWQUT 7
15 - COLUW IN 8
16 - ROWQUT 8



M M C CONNECTORS

1 - 1A+ 14 - 1A

2 - 1B+ 15 - 1B-

3 - 2A+ 16 - 2A- FEMALE ON ROOT BOX
4 - 2B+ 17 - 2B- MALE IN M M C BOX
5 - 3At 18 - 3A-

6 - 3Bt 19 - 3B-

7 - A4A+ 20 - 4A-

8 - 4B+ 21 - 4B-

9 - 22 -

10 - 23 - G\D (SH ELD FOR 1 & 2)

11 - 24 - G\D (SH ELD FOR 3 & 4)

12 - 25 - 0V

13 - +12V

9-VWAY D TYPE

1 A+ 6 A FEMALE ON M M C BOX
2 B+ 7 B- MALE ON ENCODER

3 Z+ 8 Z-

4 SH ELD/ - 5V 9 0V

5 +5V

19- WVAY QM PLUG ( OBSCLETE)

A - 1A+ J - A
B - 1B+ K - 1B
C - 2A+ L - 2A
D - 2B+ M - 2B
E - 3A+ N - 3A
F - 3B+ P - 3B
G - 4A+ R - 4A
H - 4B+ S - 4B

T - +12V

u - ov

V - G\D (SHI ELD)

8- WAY QM PLUG ( OBSELETE)

GTMMoOOm>



TRI GCER | NPUT & OUTPUT CONNECTCR (37-VWAY D- TYPE)

(FEMALE ON ROOT BOX)

1 OUT1+ 20 OUT1- ( RESERVED: CAVERA CONTROL)
2 OUT2+ 21 OUT2-

3 OUT3+ 22 OUT3-

4 OUT4+ 23 OUT4-

5 OUT5+ 24 QUT5-

6 OUT6+ 25 OUT6-

7 QUT7+ 26 OUT7-

8 OUT8+ 27 OUTS-

9 QUT9+ 28 OUTO-

10 OUT10+ 29 QUT10-

11 OUT11+ 30 QUT11-

12 0V 31 0V

13 | N1+ 32 INl-  ( RESERVED: SYNC | NPUT)
14 1 N2+ 33 | N2-

15 1 N3+ 34 | N3-

16 1 N4+ 35 |N4-  (NOT USED)

17 1 N5+ 36 IN5-  (NOT USED)

18 1 N6+ 37 IN6-  (NOT USED)

19 +12V



ROOT BOX CONNECTORS

(MALE ON ROOT BOX)
1A - +8V TO +12V
3A - G\D

1 - E-STOP (PIN 5)
2 - E-STOP (PIN 1)
5 - GND (SH ELD)

E- STOP 9- WAY

( FEMALE)

(LARGE 25-WAY D-TYPE Sl ZE)

1A - G\D
5A - +8V TO +12V
2A - G\D (SH ELD)

NOTE: A 15-WAY E-STOP EXI STED BRI EFLY AND | S NOW OBSELETE.

1 - RIGE-STOP 6
2 - +12V 7 -
3 - OVERRI DE SW TCH 8 -
4 - G\D 9
5 - RGE-STCP

VTR | NTERFACE 9- WAY D- TYPE

(FEMALE ON ROOT BOX)

- MODEL MOVER E- STOP

- MODEL MOVER E- STOP

NOTE: THE POLARI TY OF THESE COULD BE WRONG DEPENDI NG ON VTR

1 SPARE 6 COMMON GND
2 RECEI VE - 7 RECEI VE +
3 TRANSM T + 8 TRANSM T -
4 SPARE 9 SPARE

5 SPARE

DRI VER DATALI NK

(FEMALE ON ROOT BOX)

1 - LINK OUT+ 6 - LINK QUT- (PIPE OUT)
2 - LINK I N+ 7 - LINKIN  (PIPEIN)
3 - WATCHDOG+ 8 - WATCHDOG

4 - RGE-STOP 9 - RIG E-STOP

5 - SH ELD (G\D) 10 - SHIELD ( G\D)

HAND HELD BOX CONNECTOR

(FEMALE ON ROOT BOX)

Al - G\D 1 - LINK OUT+

A3 - +8V TO +12V 2 - LINK I N+
4 - E-STOP



AXI S MOTHERBOARD ( CONT. )

TAKE- UPS SPARE LI NK
1 - COVMMON RELAY 3 1 - LI NKOUT-
2 - NO RELAY 3 2 - LI NKOUT+
3 - COWDON RELAY 4 3 - LINKI N+
4 - N.C. RELAY 4 4 - LINKIN
5 - NO RELAY 4 5 - GN\D ( RESET)
6 - AXIS 4 DAC+ 6 - (no connection)
7 - +5V
8 - G\D
G P QUTPUTS
1 - EXTERNAL VOLTS IN 1 14 - NO OQUTPUT 1
2 - NC aurpuT 1 15 - GND (I NTERNAL 24V RETURN)
3 - EXTERNAL VOLTS IN 2 16 - N.O OQUTPUT 2
4 - N.C. QUTPUT 2 17 - GND (I NTERNAL 24V RETURN)
5 - EXTERNAL VOLTS IN 3 18 - NNO OQUTPUT 3
6 - NNC OQUTPUT 3 19 - GND (I NTERNAL 24V RETURN)
7 - EXTERNAL VOLTS IN 4 20 - NN.O QUTPUT 4
8 - N.C QUTPUT 4 21 - GN\D (I NTERNAL 24V RETURN)
9 - 22 -

ETC



AXI'S MOTHERBOARD CONNECTI ONS

NOTE:

RI BBON CONNECTOR PI NS ON THE BOARDS ARE LABELLED AS FOLLOWS,

€.9. H--m-mmmmmm-o- +

121416 ;8 )10
R kS T
1113151719

1 - WATCHDOG
2 - WATCHDOGH+
3 - LINKILI N
4 - LI NKLI N+
5 - LI NK1OUT-
6 - LINK1OUT+

AXI' S (numnber)

- G\D (shi el d)
- G\D (shi el d)
- D2A OUTPUT-

- D2A OUTPUT+

- ENABLE
- LIMT3

THE JUMPERS NEXT TO THE RELAYS

SW TCH BETWEEN THE RELAYS SW TCHI NG
THE | NTERNAL 24V OR SW TCH NG AN
EXTERNALLY SUPPLI ED VOLTAGE ( FROM
THE G P QUTPUT D- TYPE CONNECTOR) .

- (no connection) |ISSUE 4 NOW HAS TACHO SI GNAL

1
2
3
4
5 - BRAKE
6
7
8
9

- LIMT1
10 - LIMT2
11 - ZM
12 - ZM¢
13 - B-

15 - A
16 - A+

- 424V UNSW TCHED
- 424V UNSW TCHED

1
2
3 - +24V SW TCHED ( ENABLES)
4
5

TACHO

1 - TACHO AXI S1 2 - G\D
3 - TACHO AXl S1 2 - G\D
5 - TACHO AXl S1 2 - G\D
7 - TACHO AXl S1 2 - G\D
9 - NC 10 - N.C
6 - +5V

7 - 45V

8 -

9 -



DRI VER MOTHERBOARD CONNECTI ONS

1 A- 14 A+

2 B- 15 B+

3 Z- 16 Z+

4 ENC G\D & SCREEN 17 +5V

5 -5V 18 LIMTS RETURN ( GND)
6 LIMT1 (END) 19 LIMT2 (DATUM

7 LI M T3 ( END) 20 BRAKE RETURN

8 BRAKE 21 TACHO SCREEN ( GN\D)
9 TACHO+ 22 TACHO (GN\D)

10 MOTOR SCREEN ( G\D) 23 MOTOR-

11 MOTOR+ 24 MOTOR-

12 MOTOR+ 25 MOTOR-

13 MOTOR+

15-WAY D- TYPE FOR POAER
MOTOR POVER- 9  NO CONNECTI ON
MOTOR POVER- 10 +5V
MOTOR POVER- 11 +24V (BRAKE)
POVER- 12 G\D
MOTOR POWER¥ 13 G\D
MOTOR POVER* 14 -5V
MOTOR POWER¥ 15 MOTOR SCREEN ( GND)
MOTOR POWER¥

O~NOOTEWN B
9

NOTE:
RI BBON CONNECTOR PINS ON THE BOARDS ARE LABELLED AS FOLLOWS,
I T e +

12141618 110,

R kS T

1113151719

N

J
1 - G\D (shield)

2 - GN\D (shield)

3 - D2A QUTPUT-

4 - D2A QUTPUT+

5 - BRAKE

6 - ENABLE

7 - LIMT3

8 - (no connection) [SSUE 2 WLL NOWN CONTAI N TACHO SI GNAL
9 - LIMT1

10 - LIMT2

11 - zm

12 - Zw

13 - B

14 - B+

15 - A

16 - A+



TEST SOCKET PI NOUTS

(FEMALE ON DRI VER CABI NET)

GROUND

+12V

-12V

+24V ENABLES

+30V UNSW TCHED

+30V MOTORS 4
LOWV VOLTS MOTOR 0]
H GH VOLTS MOTOR

N. C 0]
10 N.C 3
11 +5V AXl SBOARDS

O©CoOO~NOUITRAWNE

12 +5V ENCODER BQARDS 2

13 -5V ENCODER BQARDS

14 +12V VI DEO

15 +24V BRAKES

16 +24V FANS ( UNSW TCHED)

TAKE- UP SCCKET PI NOUTS

(FEMALE ON DRI VER CABI NET)

+24V REVERSE MOTCOR
FORWARD MOTOR COMMON
+24V FORWARD MOTCOR
REVERSE MOTOR COMMON

abhwN R
22222
O0000

© oo

(FEMALE ON DRI VER CABI NET) (1 AVP)
1 - +12V 5 - GROUND



MOTOR QM PLUG SCCKET CONNECTI ONS 1/ 8/ 94

ENC A- NOTE: THI S DESCRI BES THE QM PI NOUT FOR
MOTOR+ THE CURRENT FLAIR SYSTEM ON THE MRCA
MOTOR- A AND D ARE TACHO AND THE LI M TS ARE W RED
ENC B- TOE F AND G

MOTOR SCREEN ( GND)

LIM T1 ( END)

LIM T2 (DATUM

LIM T3 ( END)

ENC G\D

ENC A+

ENC B+

ENC Z+

ENC Z-

+5V

-5V

BRAKE

BRAKE RETURN

SCREEN ( GND)

LIM T RETURN

<KCHWLWXITIVZZIrR«CITIOTMMOO®>
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