
DRN BY A McHENRY

SHEET 5

MICROMILL

M2K - 5

MICROMILL 2000
SWITCH AND MOTOR
WIRING DETAILS

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 23-6-2000

SPINDLE MOTOR

RED
BLACK
ORANGE
WHITE
GREEN

1.4m

650m
1.1m

FERRULE

FERRULE
FORK CRIMP

WHITE

BLACK
BLUE

BROWN *
RED

ORANGE *

RED
X AXIS
Y AXIS
Z AXIS

1.1m
1.75m
1.15m

FERRULE

MACHINE ON

FO
R
K
 C

R
IM
P
1.
75

m

P
U
R
P
LE

P
U
R
P
LE

EMERGENCY
STOP
SWITCH

AT SWITCH END
FORK CRIMP

DATUM SWITCHES

90° CRIMPS AT SWITCH END WITH

FERRULES AT PANEL END

X AXIS
Y AXIS
Z AXIS

1.1m GREY
1.9m PINK
1m PURPLE

180mm BLACK HEATSHRINK

YELLOW

ORANGE

BLACKYELLOW
GREEN

* ENSURE THAT CORRECT COLOURS ARE USED

FO
R
K
 C

R
IM
P

KEY SWITCH

21

22 13

13

O
R
A
N
G
E

O
R
A
N
G
E

R
ED

R
ED

1.
65

m 1.
65

m
FO

R
K
 C

R
IM
P

LAMP

(PK 266-E 2.0A)
STEPPER MOTOR (VEXTA)

BLUERED
GREEN

SPINDLE
OVERRIDE POT.OVERRIDE POT.

FEEDRATE

YELLOW
RED BLUE

R
ED

YE
LL

O
W

G
R
EE

N

B
LU

E
TB

10
-
5

TB
4-

2

TB
4-

4

TB
10

-
3

650mm
650mm

FERRULE
FERRULE



DRN BY A McHENRY

SHEET 5

MICROMILL

M2K - 5A

MICROMILL 2000
SWITCH AND MOTOR
WIRING DETAILS

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 27-6-2000

SPINDLE MOTOR

RED
BLACK
ORANGE
WHITE
GREEN

1.4m

650m
1.1m

FERRULE

FERRULE
FORK CRIMP

MACHINE ON

FO
R
K
 C

R
IM
P
1.
75

m

P
U
R
P
LE

P
U
R
P
LE

EMERGENCY
STOP
SWITCH

AT SWITCH END
FORK CRIMP

DATUM SWITCHES

90° CRIMPS AT SWITCH END WITH

FERRULES AT PANEL END

X AXIS
Y AXIS
Z AXIS

1.1m GREY
1.9m PINK
1m PURPLE

180mm BLACK HEATSHRINK

FO
R
K
 C

R
IM
P

KEY SWITCH

21

22 13

13

O
R
A
N
G
E

O
R
A
N
G
E

R
ED

R
ED

1.
65

m 1.
65

m
FO

R
K
 C

R
IM
P

LAMP

BLUERED
GREEN

SPINDLE
OVERRIDE POT.OVERRIDE POT.

FEEDRATE

YELLOW
RED BLUE

R
ED

YE
LL

O
W

G
R
EE

N

B
LU

E
TB

10
-
5

TB
4-

2

TB
4-

4

TB
10

-
3

650mm
650mm

FERRULE
FERRULE

ORANGE

BLUE
WHITE

BLACK
RED

YELLOW NOT CONNECTED

RED
BLACK
ORANGE
YELLOW

X AXIS
Y AXIS
Z AXIS

1.1m
1.75m
1.15m

FERRULE

STEPPER MOTOR (SANYO DENKI)
(103 H 7123-0440)



DRN BY A McHENRY

SHEET 3

MICROMILL

M2K-AU 3E

MICROMILL 2000
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 6-2-2001

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 
1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 
2

1112 910

ST
O
P

H
O
M
E 
0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

P
U
R
P
LE

P
IN
K

G
R
EY

B
LU
E 
FR

O
M
 G

R
 (
8)

B
LU
E 
FR

O
M
 G

R
 (
6)

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS
C
H
A
SS

IS

15 G
N
D

EA
R
TH

Z 
D
A
TU

M
 S

W
IT
C
H

Y 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

R
ED

B
LU

E
F-P
2

SP
IN
D
LE
 D

R
IV
E

BLUE
SGR

+12v
TB10-3

4 CORE FROM
OVERRIDE POTS

GREEN

YELLOW

O
VE

R
R
ID
E 
P
O
TS

4 
C
O
R
E 
FR

O
M

B
LU
E

R
ED

ES
R
 (
11
)

ES
R
 (
6)

ES
R
 (
9)

ES
R
 (
7)

B
LU
E 
TO

 S
G
R
 (
A
2)
 A

N
D
 A

R
 (
A
2)

AR
BLUE

BLUE

Q
M
 (
A
)

B
LU
E

Q
M
 (
B
)

B
LU
E

R
ED

B
LA
C
K

O
R
A
N
G
E

YE
LL
O
W

O
R
A
N
G
E

YE
LL
O
W

B
LA
C
K

R
ED

R
ED

W
H
IT
E

B
LA
C
K

O
R
A
N
G
E

B
LU
E

YE
LL
O
W

X AXIS MOTOR

O
R
A
N
G
E

O
R
A
N
G
E

YE
LL
O
W

W
H
IT
E

B
LA
C
K

B
LA
C
K

R
ED

R
ED

YE
LL
O
W

B
LU
E

N
O
T 
U
SE

D

N
O
T 
U
SE

D

Y AXIS MOTOR

O
R
A
N
G
E

W
H
IT
E

B
LA
C
K

R
ED

YE
LL
O
W

B
LU
E

N
O
T 
U
SE

D

Z AXIS MOTOR

STEPPER MOTOR (SANYO DENKI)
(103 H 7123-0440)

X 
D
A
TU

M
 S

W
IT
C
H

G
R
EY

Z 
D
A
TU

M
 S

W
IT
C
H

P
U
R
P
LE

E-
ST
O
P
 C

O
N
TA

C
T 
2

B
LU
E

E-
ST
O
P
 C

O
N
TA

C
T 
2

B
LU
E

P
IN
K

Y 
D
A
TU

M
 S

W
IT
C
H



DRN BY A McHENRY

SHEET 1

MICROTURN

MT-2000-01

MICROTURN 2000
POWER SCHEMATIC
110v SUPPLY

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

F1

F4

F3

F2

MR

KEYSWITCH

DATE 21-8-2002

BLACK

ORANGEORANGE

MR

BLACK WHITE ORANGE

BLACK

SPINDLE
MOTOR
THERMAL

WHITE

WHITE

110v
MAINS
IN

BLACK

0v

0v

WHITE 0vBLACK

F3

F5
F4

F1
F2

TRANSFORMER

FAN
SPINDLE DRIVE

TRANSFORMER
MAIN POWER

24v FROM

10A

6.3A

3.15A

3.15A

6.3A

10A
3.15A

6.3A
3.15A

0v110v

0v12v24v
TRANSFORMER

2 CORE SCREEN
EARTH AT DRIVE END

F5 G
R
EY

P
U
R
P
LE

DENSTEP POWER CONNECTOR 51

WORKLIGHT

6.
3A

REDRED

E-STOP CONTACT 1 ESR
WHITE 0v

BLACK
ESR

3 42

BLACK

GR

BLACK

POWER OFF

ES
R

FAN

GUARD
SWITCHGR

YLW

(9) (11)

(3) (1) (1) (3)

MACHINE ON LAMP

R
ED

P3

P2

P1

F+A+ L1
F-

L2

A-

0v

W
H
IT
E

SPINDLE
DRIVE
BOARD

RED

BLACK

SPINDLE
MOTOR

(12) (8)

BLACK
SGR

1 2

B
LU

E

TB 11

TB7

0 - 10v
SPINDLE COMMAND



DRN BY A McHENRY

SHEET 2

MICROTURN

MT-2000-02

MICROTURN 2000
RELAY AND FUSE
WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 21-8-2002

F1
F2
F3
F4

MAIN POWER
TRANSFORMER

SPINDLE DRIVE
24v FROM

FAN

F5

B
LA
C
K
 F
R
O
M
 M

A
IN
S 

LE
A
D

B
LA
C
K
 T
O
 M

R
 (
9)

F
5

F
4

F
2

F
3

F
1

P
U
R
P
LE
 F
R
O
M

W
H
IT
E 
FR

O
M
 S

P
IN
D
LE
 D

R
IV
E 
(L
1)

W
H
IT
E 
FR

O
M
 M

A
IN
S 

LE
A
D

B
LA
C
K
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

B
LA
C
K
 T
O
 E
SR

 (
3)

W
H
IT
E 
TO

 F
A
N

P
U
R
P
LE
 T
O
 E
SR

 (
7)

0v 0v0v

TRANSFORMER

O
R
A
N
G
E 
FR

O
M
 K

EY
SW

IT
C
H

B
LA
C
K
 F
R
O
M
 P

O
W
ER

 O
FF
 P

/
B

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

9-
3)

W
H
IT
E 
FR

O
M
 S

P
IN
D
LE
 M

O
TO

R

GUARD
RELAY

EA
R
TH

 F
R
O
M
 M

A
IN
S 

LE
A
D

EA
R
TH

EA
R
TH

 F
R
O
M
 D

EN
ST
EP

 (
TB

11
-
3)

EA
R
TH

 F
R
O
M
 S

P
IN
D
LE
 M

O
TO

R

P
U
R
P
LE
 F
R
O
M
 M

A
C
H
IN
E 
O
N
 L
A
M
P

P
U
R
P
LE
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 0
v

MAIN
RELAY

G
R
EY

 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 1
2v

B
LA
C
K
 F
R
O
M
 E
SR

 (
1)

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

7-
11
)

O
R
A
N
G
E 
FR

O
M
 K

EY
SW

IT
C
H

B
LA
C
K
 F
R
O
M
 F
U
SE

 1

B
LA
C
K
 F
R
O
M
 P

O
W
ER

 O
FF
 P

/
B

10A

3.15A

6.3A
6.3A

3.15A RELAY NAMES

ESR
GR
SGR SPINDLE GO RELAY

GUARD RELAY
EMERGENCY STOP RELAY

COIL - 12v DC
COIL - 12v AC
COIL - 110v AC

W
H
IT
E 
FR

O
M
 T
R
A
N
SF
O
R
M
ER

B
LA
C
K
 T
O
 F
A
N

TR
A
N
SF
O
R
M
ER

 2
4v

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

3-
2)

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

10
-
3)

B
LA
C
K
 T
O
 S

P
IN
D
LE
 D

R
IV
E 
(L
2)

AR

B
LA
C
K
 T
O
 F
U
SE

 2

W
H
IT
E 
TO

 0
v 
TE
R
M
IN
A
LS

TRANSFORMER

1150

0 12120

P
U
R
P
LE
 T
O
 T
ER

M
IN
A
LS

P
U
R
P
LE
 T
O
 F
U
SE

 5

G
R
EY

 T
O
 G

R
 (
2)

E-STOP

9

8

3

4

10 211

6

1

6 5 34

7 28 1

9

8

3

7 5

4

10 211

6

1

B
LU
E 
FR

O
M
 W

O
R
K
LI
G
H
T

R
ED

 F
R
O
M
 E
-
ST
O
P
 P

/
B

RELAY

P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
1)

P
U
R
P
LE
 F
R
O
M
 F
U
SE

 5
P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
4)

P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
5)

P
U
R
P
LE
 F
R
O
M
 T
ER

M
IN
A
LS

B
LA
C
K
 F
R
O
M
 F
U
SE

 4

AUXILIARY RELAYAR COIL - 12v DC

MAIN RELAYMR COIL - 110v AC

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

2-
6)

B
LU
E 
TO

 Q
M
 (
C
)

R
ED

 F
R
O
M
 E
-
ST
O
P
 P

/
B

A1 A2

14

12 11

B
LU
E 
TO

 Q
M
 (
D
)

7 5

P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
2)

B
LA
C
K
 T
O
 G

R
 (
1)

P
U
R
P
LE
 T
O
 E
SR

 (
9)

P
U
R
P
LE
 F
R
O
M
 M

A
C
H
IN
E 
O
N
 L
A
M
P

B
LU
E 
FR

O
M
 W

O
R
K
LI
G
H
T

12

14

A1

SGR

11

A2

O
R
A
N
G
E 
FR

O
M
 S

P
IN
D
LE
 M

O
TO

R



DRN BY A McHENRY

SHEET 3

MICROTURN

MT-2000-3

MICROTURN 2000
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 21-8-2002

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 

1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 

2

1112 910

ST
O
P

H
O
M
E 

0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

P
U
R
P
LE

G
R
EY

B
LU

E 
FR

O
M
 G

R
 (
8)

B
LU

E 
FR

O
M
 G

R
 (
6)

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS

C
H
A
SS

IS

15 G
N
D

EA
R
TH

Z 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

R
ED

B
LU
E

F-P
2

SP
IN
D
LE
 D

R
IV
E

BLUE
SGR

+12v
TB10-3

4 CORE FROM
OVERRIDE POTS

GREEN

YELLOW

ES
R
 (
11
)

ES
R
 (
6)

ES
R
 (
9)

ES
R
 (
7)

AR
BLUE

BLUE

Q
M
 (
A
)

B
LU

E

Q
M
 (
B
)

B
LU

E

R
ED

B
LA

C
K

O
R
A
N
G
E

YE
LL
O
W

X AXIS MOTOR

O
R
A
N
G
E

YE
LL
O
W

B
LA

C
K

R
ED

Z AXIS MOTOR

STEPPER MOTOR (SANYO DENKI)
(103 H 7123-0440)

X 
D
A
TU

M
 S

W
IT
C
H

G
R
EY

Z 
D
A
TU

M
 S

W
IT
C
H

P
U
R
P
LE

E-
ST
O
P
 C

O
N
TA

C
T 
2

B
LU

E

E-
ST
O
P
 C

O
N
TA

C
T 
2

B
LU

E

R
ED

 1
36

B
LU

E 
13
7

5v SUPPLY
FOR OVERRIDE

POTS

CAPACITORS
*

** 33nF

33pF
(33J ON CAPACITOR)
RS 211-4909

RED
BROWN
WHITE
BLACK

4 CORE FROM
SPINDLE ENCODER

+5v
PULSE
RESET
GND

SCREEN
NOT EARTHED

RS 211-5148
(333K ON CAPACITOR)

**

*

R
ED

B
LA

C
K

B
R
O
W
N

W
H
IT
E



DRN BY A McHENRY

SHEET 4

MICROTURN

MT-2000-4

MICROTURN 2000
PANEL LAYOUT
AND RS232 CABLE

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 21-8-2002

DENSTEP
CONTROL BOARD FUSE

F
1

F
2

F
3

F
5

F
4 TERMINALS

GR

DISPLAY
LED

CONNECTOR
RS 232

FAN

8 PIN
12v AC110v AC

MR
11 PIN

SGR
12v
DC

RELAY NAMES

ESR
GR
SGR SPINDLE GO RELAY

EMERGENCY STOP RELAY
GUARD RELAY

TRANSFORMER

1150

0 12120

AR
12v
DC

11 PIN
ESR

110v AC

AR AUXILIARY RELAY

MR MAIN RELAY

AUXILIARY
CONNECTOR

BLUE

AR (14)

AR (11)

TB9-2

TB8-5

C

D

B

ABLUE

BLUE

BLUE

8 WAY QM (RS 467-194)
(RS 468-557)FEMALE PINS

SPINDLE DRIVE
BOARD

2

3

5

2

3

7

DENSTEP
9 WAY
FEMALE FEMALE

25 WAY
CABINET

SCREEN

BLUE

RED

RS232
CABLE

600mm
2 CORE SCREEN CABLE

4

5



DRN BY A McHENRY

SHEET 2

MICROTURN

T2K - 2

MICROTURN 2000
RELAY AND FUSE
WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 4-7-2000

F1
F2
F3
F4

MAIN POWER
TRANSFORMER

SPINDLE DRIVE
24v FROM

FAN AND LIGHT

F5

B
LA
C
K
 F
R
O
M
 M

A
IN
S 

LE
A
D

B
LA
C
K
 T
O
 M

R
 (
6)

F
5

F
4

F
2

F
3

F
1

P
U
R
P
LE
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 2
4v

W
H
IT
E 
FR

O
M
 S

P
IN
D
LE
 D

R
IV
E 
(1
2)

W
H
IT
E 
FR

O
M
 M

A
IN
S 

LE
A
D

B
LA
C
K
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

B
LA
C
K
 T
O
 G

R
 (
1)

B
LA
C
K
 T
O
 F
A
N

W
H
IT
E 
TO

 W
O
R
K
LI
G
H
T

W
H
IT
E 
TO

 W
O
R
K
LI
G
H
T

W
H
IT
E 
TO

 F
A
N

P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
2)

11
0v 0v 0v0v

11
0v

TRANSFORMER

O
R
A
N
G
E 
FR

O
M
 K

EY
SW

IT
C
H

R
ED

 F
R
O
M
 E
-
ST
O
P
 P

/
B

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

9-
3)

W
H
IT
E 
FR

O
M
 S

P
IN
D
LE
 M

O
TO

R

GUARD
RELAY

B
LA
C
K
 T
O
 F
U
SE

 2

W
H
IT
E 
TO

 0
v 
TE
R
M
IN
A
LS

EA
R
TH

 F
R
O
M
 M

A
IN
S 

LE
A
D

EA
R
TH

EA
R
TH

 F
R
O
M
 D

EN
ST
EP

 (
TB

11
-
3)

EA
R
TH

 F
R
O
M
 S

P
IN
D
LE
 M

O
TO

R

1

2

11

10

9

8

7 3

5 4P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
1)

LI
N
K
 T
O
 (
TB

11
-
4)

P
U
R
P
LE
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 0
v

LI
N
K
 T
O
 (
TB

11
-
5)

TRANSFORMER

1150

0 12120

P
U
R
P
LE
 T
O
 T
ER

M
IN
A
LS

P
U
R
P
LE
 T
O
 F
U
SE

 5

G
R
EY

 T
O
 G

R
 (
2)

P
U
R
P
LE
 F
R
O
M
 M

A
C
H
IN
E 
O
N
 L
A
M
P

P
U
R
P
LE
 F
R
O
M
 M

A
C
H
IN
E 
O
N
 L
A
M
P

7

MAIN
RELAY

8

6

5

6

G
R
EY

 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 1
2v

B
LA
C
K
 F
R
O
M
 F
U
SE

 4

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

7-
11
)

4

3

1

2

O
R
A
N
G
E 
FR

O
M
 K

EY
SW

IT
C
H

B
LA
C
K
 F
R
O
M
 F
U
SE

 1
R
ED

 F
R
O
M
 E
-
ST
O
P
 P

/
B

10A

3.15A

6.3A
6.3A

3.15A

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

10
-
3)

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

3-
2)

A1 A2

1413

B
LU
E 
TO

 S
P
IN
D
LE
 D

R
IV
E 
(5
)

B
LU
E 
TO

 S
P
IN
D
LE
 D

R
IV
E 
(4
)

SGR

RELAY NAMES
MR
GR
SGR SPINDLE GO RELAY

GUARD RELAY
MAIN RELAY

COIL - 12v DC
COIL - 12v AC
COIL - 110v AC

W
H
IT
E 
FR

O
M
 T
R
A
N
SF
O
R
M
ER



DRN BY A McHENRY

SHEET 2

MICROTURN

T2K - 2A

MICROTURN 2000
RELAY AND FUSE
WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 4-7-2000

F1
F2
F3
F4

MAIN POWER
TRANSFORMER

SPINDLE DRIVE
24v FROM

FAN AND LIGHT

F5

B
LA
C
K
 F
R
O
M
 M

A
IN
S 

LE
A
D

B
LA
C
K
 T
O
 M

R
 (
6)

F
5

F
4

F
2

F
3

F
1

P
U
R
P
LE
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 2
4v

7 18

456

2

3

W
H
IT
E 
FR

O
M
 S

P
IN
D
LE
 D

R
IV
E 
(1
2)

W
H
IT
E 
FR

O
M
 M

A
IN
S 

LE
A
D

B
LA
C
K
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

B
LA
C
K
 T
O
 G

R
 (
3)

B
LA
C
K
 T
O
 F
A
N

W
H
IT
E 
TO

 W
O
R
K
LI
G
H
T

W
H
IT
E 
TO

 W
O
R
K
LI
G
H
T

W
H
IT
E 
TO

 F
A
N

W
H
IT
E 
FR

O
M
 T
R
A
N
SF
O
R
M
ER

P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
2)

B
LA
C
K
 F
R
O
M
 F
U
SE

 1
O
R
A
N
G
E 
FR

O
M
 K

EY
SW

IT
C
H

11
0v 0v 0v0v

11
0v

TRANSFORMER

R
ED

 F
R
O
M
 E
-
ST
O
P
 P

/
B

O
R
A
N
G
E 
FR

O
M
 K

EY
SW

IT
C
H

R
ED

 F
R
O
M
 E
-
ST
O
P
 P

/
B

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

MAIN
RELAY

EA
R
TH

 F
R
O
M
 M

A
IN
S 

LE
A
D

EA
R
TH

EA
R
TH

 F
R
O
M
 D

EN
ST
EP

 (
TB

11
-
3)

EA
R
TH

 F
R
O
M
 S

P
IN
D
LE
 M

O
TO

R

P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
1)

LI
N
K
 T
O
 (
TB

11
-
4)

P
U
R
P
LE
 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 0
v

LI
N
K
 T
O
 (
TB

11
-
5)

B
LA
C
K
 T
O
 F
U
SE

 2

W
H
IT
E 
TO

 0
v 
TE
R
M
IN
A
LS

TRANSFORMER

1100

0 24120

P
U
R
P
LE
 T
O
 T
ER

M
IN
A
LS

P
U
R
P
LE
 T
O
 F
U
SE

 5

G
R
EY

 T
O
 G

R
 (
2)

P
U
R
P
LE
 F
R
O
M
 M

A
C
H
IN
E 
O
N
 L
A
M
P

P
U
R
P
LE
 F
R
O
M
 M

A
C
H
IN
E 
O
N
 L
A
M
P

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

6.3A

3.15A

6.3A
3.15A

10A

W
H
IT
E 
FR

O
M
 S

P
IN
D
LE
 M

O
TO

R

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

G
R
EY

 F
R
O
M
 T
R
A
N
SF
O
R
M
ER

 1
2v

B
LA
C
K
 F
R
O
M
 F
U
SE

 4

3

4

210

9

11 1

RELAY
GUARD

5

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

9-
3)

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

7-
11
)

8 7 6

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

10
-
3)

B
LU
E 
TO

 D
EN

ST
EP

 (
TB

3-
2)

A1 A2

1413

B
LU
E 
TO

 S
P
IN
D
LE
 D

R
IV
E 
(5
)

B
LU
E 
TO

 S
P
IN
D
LE
 D

R
IV
E 
(4
)

SGR

RELAY NAMES
MR
GR
SGR SPINDLE GO RELAY

GUARD RELAY
MAIN RELAY

COIL - 12v DC
COIL - 12v AC
COIL - 110v AC



DRN BY A McHENRY

SHEET 3

MICROTURN

T2K - 3

MICROTURN 2000
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 4-7-2000

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 

1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 

2

1112 910

ST
O
P

H
O
M
E 

0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

P
U
R
P
LE

P
IN
K

G
R
EY

B
LU

E 
FR

O
M
 G

R
 (
11
)

P
IN
K

G
R
EY

B
LU

E 
FR

O
M
 G

R
 (
9)

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS

C
H
A
SS

IS

15 G
N
D

P
U
R
P
LE
 2

4v

EA
R
TH

P
U
R
P
LE
 0

v

LI
N
K
 I
N
 B

LU
E

Z 
D
A
TU

M
 S

W
IT
C
H

Y 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

Y 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

P
U
R
P
LE

Z 
D
A
TU

M
 S

W
IT
C
H

R
ED

B
LU
E

23
SP

IN
D
LE
 D

R
IV
E

BLUEBLUE
SGR

+12v
TB10-3

4 CORE FROM
OVERRIDE POTS

GREEN

YELLOW

O
VE

R
R
ID
E 

P
O
TS

4 
C
O
R
E 

FR
O
M

B
LU

E

R
ED

X AXIS MOTOR

* ENSURE THAT CORRECT COLOURS ARE USED
B
LA

C
K

W
H
IT
E

G
R
EE

N

O
R
A
N
G
E 

*

YE
LL
O
W

R
ED

B
R
O
W
N
 *

Y AXIS MOTOR

STEPPER MOTOR (VEXTA)
(PK 266-E 2.0A)

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

R
ED

B
LU

E

B
LA

C
K

O
R
A
N
G
E

YE
LL
O
W

R
ED

B
LA

C
K

B
LU

E
W
H
IT
E

G
R
EE

N

R
ED

B
R
O
W
N
 *

YE
LL
O
W

O
R
A
N
G
E 

*

Z AXIS MOTOR

YE
LL
O
W

G
R
EE

N

R
ED

* 
B
R
O
W
N

W
H
IT
E

B
LU

E

* 
O
R
A
N
G
E

B
LA

C
K

O
R
A
N
G
E

YE
LL
O
W

B
LA

C
K

R
ED



SHEET 3

MICROTURN

T2K - 3 A

MICROTURN 2000
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 18-11-2003

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 
1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 
2

1112 910

ST
O
P

H
O
M
E 
0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

P
IN
K

G
R
EY

B
LU
E 
FR

O
M
 G

R
 (
8)

B
LU
E 
FR

O
M
 G

R
 (
6)

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS
C
H
A
SS

IS

15 G
N
D

EA
R
TH

Z 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

R
ED

B
LU

E
F-P
2

SP
IN
D
LE
 D

R
IV
E

BLUE
SGR

+12v
TB10-3

4 CORE FROM
OVERRIDE POTS

GREEN

YELLOW

O
VE

R
R
ID
E 
P
O
TS

4 
C
O
R
E 
FR

O
M

B
LU
E

R
ED

ES
R
 (
11
)

ES
R
 (
6)

ES
R
 (
9)

ES
R
 (
7)

B
LU
E 
TO

 S
G
R
 (
A
2)
 A

N
D
 A

R
 (
A
2)

AR
BLUE

BLUE

Q
M
 (
A
)

B
LU
E

Q
M
 (
B
)

B
LU
E

R
ED

B
LA
C
K

O
R
A
N
G
E

YE
LL
O
W

R
ED

W
H
IT
E

B
LA
C
K

O
R
A
N
G
E

B
LU
E

YE
LL
O
W

X AXIS MOTOR

O
R
A
N
G
E

O
R
A
N
G
E

YE
LL
O
W

W
H
IT
E

B
LA
C
K

B
LA
C
K

R
ED

R
ED

YE
LL
O
W

B
LU
E

N
O
T 
U
SE

D

N
O
T 
U
SE

D

Z AXIS MOTOR
X 

D
A
TU

M
 S

W
IT
C
H

G
R
EY

E-
ST
O
P
 C

O
N
TA

C
T 
2

B
LU
E

E-
ST
O
P
 C

O
N
TA

C
T 
2

B
LU
E

P
IN
K

Z 
D
A
TU

M
 S

W
IT
C
H

DRN BY A McHENRY

B
R
O
W
N

*

W
H
IT
E

**

NOT EARTHED
SCREEN
BLACK
WHITE
BROWN

GND
RESET
PULSE

SPINDLE ENCODER
4 CORE FROM

RED +5v

(333K ON CAPACITOR)
RS 211-5148

RS 211-4909
(33J ON CAPACITOR)

CAPACITORS
33pF

33nF**

*

R
ED

B
LA

C
K

P
U
LS
E

R
ST
-
C
N
T

G
N
D

C
H
A
SS

IS



DRN BY A McHENRY

SHEET 5

MICROTURN

T2K - 5

MICROTURN 2000
SWITCH AND MOTOR
WIRING DETAILS

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 23-6-2000

SPINDLE MOTOR

RED
BLACK
ORANGE
WHITE
GREEN

1.4m

650m
1.1m

FERRULE

FERRULE
FORK CRIMP

WHITE

BLACK
BLUE

BROWN *
RED

ORANGE *

RED
X AXIS
Z AXIS

1.1m
1.75m

FERRULE

MACHINE ON

FO
R
K
 C

R
IM
P
1.
75

m

P
U
R
P
LE

P
U
R
P
LE

EMERGENCY
STOP
SWITCH

AT SWITCH END
FORK CRIMP

DATUM SWITCHES

90° CRIMPS AT SWITCH END WITH

FERRULES AT PANEL END

X AXIS
Z AXIS

1.1m GREY
1.9m PINK

180mm BLACK HEATSHRINK

YELLOW

ORANGE

BLACKYELLOW
GREEN

* ENSURE THAT CORRECT COLOURS ARE USED

FO
R
K
 C

R
IM
P

KEY SWITCH

21

22 13

13

O
R
A
N
G
E

O
R
A
N
G
E

R
ED

R
ED

1.
65

m 1.
65

m
FO

R
K
 C

R
IM
P

LAMP

(PK 266-E 2.0A)
STEPPER MOTOR (VEXTA)

BLUERED
GREEN

SPINDLE
OVERRIDE POT.OVERRIDE POT.

FEEDRATE

YELLOW
RED BLUE

R
ED

YE
LL

O
W

G
R
EE

N

B
LU

E
TB

10
-
5

TB
4-

2

TB
4-

4

TB
10

-
3

650mm
650mm

FERRULE
FERRULE



DRN BY A McHENRY

SHEET 5

MICROTURN

T2K - 5A

MICROTURN 2000
SWITCH AND MOTOR
WIRING DETAILS

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 27-6-2000

SPINDLE MOTOR

RED
BLACK
ORANGE
WHITE
GREEN

1.4m

650m
1.1m

FERRULE

FERRULE
FORK CRIMP

MACHINE ON

FO
R
K
 C

R
IM
P
1.
75

m

P
U
R
P
LE

P
U
R
P
LE

EMERGENCY
STOP
SWITCH

AT SWITCH END
FORK CRIMP

DATUM SWITCHES

90° CRIMPS AT SWITCH END WITH

FERRULES AT PANEL END

X AXIS
Z AXIS

1.1m GREY
1.9m PINK

180mm BLACK HEATSHRINK

FO
R
K
 C

R
IM
P

KEY SWITCH

21

22 13

13

O
R
A
N
G
E

O
R
A
N
G
E

R
ED

R
ED

1.
65

m 1.
65

m
FO

R
K
 C

R
IM
P

LAMP

BLUERED
GREEN

SPINDLE
OVERRIDE POT.OVERRIDE POT.

FEEDRATE

YELLOW
RED BLUE

R
ED

YE
LL

O
W

G
R
EE

N

B
LU

E
TB

10
-
5

TB
4-

2

TB
4-

4

TB
10

-
3

650mm
650mm

FERRULE
FERRULE

ORANGE

BLUE
WHITE

BLACK
RED

YELLOW NOT CONNECTED

RED
BLACK
ORANGE
YELLOW

X AXIS
Z AXIS

1.1m
1.75m

FERRULE

STEPPER MOTOR (SANYO DENKI)
(103 H 7123-0440)



DRN BY A McHENRY

SHEET 1

MICROTURN

TD - 1

MICROTURN
POWER SCHEMATIC
110v SUPPLY

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

F1

F4

F3

F2

GR

MR

KEYSWITCH

DATE 24-8-2000

BLACK

ORANGEORANGE

MR

FAN

BLACK

BLACK WHITE ORANGE BLACK

BLACK

SPINDLE
MOTOR
THERMAL

ON/OFF
SWITCH

SPINDLE

B
LU

E

R
ED

W
H
IT
E

SPINDLE SPEED

P3

P2

P1

F+A+ L1
F-

L2

A-

WHITE

WHITE

0v

W
H
IT
E

REDRED

E-STOP
110v
MAINS
IN

BLACK

0v

0v

WHITE 0vBLACK

0v110v

0v24v
TRANSFORMER

SPINDLE
DRIVE
BOARD

F3

F5
F4

F1
F2

TRANSFORMER

FAN
SPINDLE DRIVE

TRANSFORMER
MAIN POWER

24v FROM

RED

BLACK

SPINDLE
MOTOR

10A

6.3A

3.15A

3.15A

6.3A

10A
3.15A

6.3A
3.15A
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DRN BY A McHENRY

SHEET 2

MICROTURN

MTD - 2

MICROTURN
RELAY AND FUSE
WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 1-7-2000
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F2
F3
F4

MAIN POWER
TRANSFORMER

SPINDLE DRIVE
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D
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R
P
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R
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M
 M
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IN
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D
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C
K
 F
R
O
M
 T
R
A
N
SF
O
R
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ER

B
LA
C
K
 T
O
 G

R
 (
1)

B
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C
K
 T
O
 F
A
N

W
H
IT
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TO

 W
O
R
K
LI
G
H
T
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H
IT
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O
R
K
LI
G
H
T

W
H
IT
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 F
A
N

W
H
IT
E 
FR

O
M
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R
A
N
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O
R
M
ER
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H
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E 
TO
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P
IN
D
LE
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R
IV
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U
R
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LE
 T
O
 D
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O
R
A
N
G
E 
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O
M
 K

EY
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C
H

R
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 F
R
O
M
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O
P
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W
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R
O
M
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A
R
D
 S

W
IT
C
H

B
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E 
TO

 D
EN

ST
EP

 (
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9-
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W
H
IT
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O
M
 S

P
IN
D
LE
 M

O
TO

R

GUARD
RELAY

O
R
A
N
G
E 
FR

O
M
 S

P
IN
D
LE
 M

O
TO

R
11
0v

O
R
A
N
G
E 
FR

O
M
 S

P
IN
D
LE
 O

N
/
O
FF
 S

W
IT
C
H

B
LA
C
K
 T
O
 F
U
SE
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W
H
IT
E 
TO
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v 
TE
R
M
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LS

EA
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TH

 F
R
O
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A
IN
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LE
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D
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TH
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 F
R
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 D
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 F
R
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P
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O
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U
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 D
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DRN BY A McHENRY

SHEET 2

MICROTURN

MTD - 2A

MICROTURN
RELAY AND FUSE
WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 4-7-2000

F1
F2
F3
F4
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P
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IN
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R
O
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R
A
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R
M
ER

B
LA
C
K
 T
O
 G

R
 (
3)

B
LA
C
K
 T
O
 F
A
N

W
H
IT
E 
TO

 W
O
R
K
LI
G
H
T

W
H
IT
E 
TO

 W
O
R
K
LI
G
H
T

W
H
IT
E 
TO

 F
A
N

W
H
IT
E 
FR

O
M
 T
R
A
N
SF
O
R
M
ER

W
H
IT
E 
TO

 S
P
IN
D
LE
 D

R
IV
E 
(L
1)

P
U
R
P
LE
 T
O
 D

EN
ST
EP

 (
TB

11
-
2)

B
LA
C
K
 F
R
O
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H
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R
O
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P
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 D
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P
LE
 F
R
O
M
 T
R
A
N
SF
O
R
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R
P
LE
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A
M
P

P
U
R
P
LE
 F
R
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E 
O
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M
P

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

6.3A

3.15A

6.3A
3.15A

10A

W
H
IT
E 
FR

O
M
 S

P
IN
D
LE
 M

O
TO

R

YE
LL
O
W
 F
R
O
M
 G

U
A
R
D
 S

W
IT
C
H

G
R
EY
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R
O
M
 T
R
A
N
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O
R
M
ER

 1
2v

B
LA
C
K
 F
R
O
M
 F
U
SE
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3

4
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9

11 1

RELAY
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8 7 6

O
R
A
N
G
E 
FR

O
M
 S

P
IN
D
LE
 M

O
TO

R
11
0v

O
R
A
N
G
E 
FR

O
M
 S

P
IN
D
LE
 O

N
/
O
FF
 S

W
IT
C
H



DRN BY A McHENRY

SHEET 2

MICROTURN

TD - 2B

MICROTURN
RELAY AND FUSE
WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 24-8-2000

F1
F2
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F4

MAIN POWER
TRANSFORMER

SPINDLE DRIVE
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FAN AND LIGHT
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D
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K
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O
 M
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5
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4
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2

F
3
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1

P
U
R
P
LE
 F
R
O
M
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R
A
N
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O
R
M
ER
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4v

W
H
IT
E 
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O
M
 M

A
IN
S 

LE
A
D

B
LA
C
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 F
R
O
M
 T
R
A
N
SF
O
R
M
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K
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O
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TO
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A
N

W
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E 
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R
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 D
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R
O
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R
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R
A
N
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E 
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O
M
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P
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D
LE
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O
TO

R
11
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R
A
N
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E 
FR

O
M
 S

P
IN
D
LE
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N
/
O
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W
IT
C
H
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LA
C
K
 T
O
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U
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TO
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R
M
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TH
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R
O
M
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A
IN
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A
D
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R
O
M
 D

EN
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R
O
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 S

P
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D
LE
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TO

R
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2
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10
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7 3

5 4P
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O
 D
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R
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-
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7
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R
O
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O
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R
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R
O
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O
M
 E
-
ST
O
P
 P

/
B
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3.15A
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SHEET 2

MICROTURN

TD - 2C

MICROTURN
RELAY AND FUSE
WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 4-10-2000

F1
F2
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F4

MAIN POWER
TRANSFORMER

SPINDLE DRIVE
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O
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D
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3
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P
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R
P
LE
 F
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R
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O
R
M
ER
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W
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M
 M
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A
D
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R
O
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R
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R
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R
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R
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P
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R
M
IN
A
LS

EA
R
TH

 F
R
O
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DRN BY A McHENRY
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DRN BY A McHENRY

SHEET 3

MICROTURN

TD - 3

MICROTURN
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 1-7-2000

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7
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H
O
M
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G
N
D
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H
O
M
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2
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O
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H
O
M
E 
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67 35 4

G
N
D

C
H
A
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2 1 1112 10

C
H
A
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4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS
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D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH
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G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
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A
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A
N
 2

+

561 34

A
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TH

A
N
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+
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2 1

5 4
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EA
R
THB C D

123 5

DA B C
234 1

P
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G
R
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B
LU
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FR

O
M
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R
 (
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)
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M
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R
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C
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D
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IS 15
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N
D
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R
P
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DRN BY A McHENRY

SHEET 3

MICROTURN

TD - 3A

MICROTURN
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 1-7-2000

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 

1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 

2

1112 910

ST
O
P

H
O
M
E 

0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

B
LU

E 
FR

O
M
 G

R
 (
11
)

B
LU

E 
FR

O
M
 G

R
 (
9)

R
ED

B
LA

C
K

O
R
A
N
G
E

YE
LL
O
W

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS

C
H
A
SS

IS

15 G
N
D

P
U
R
P
LE
 2

4v

EA
R
TH

P
U
R
P
LE
 0

v

LI
N
K
 I
N
 B

LU
E

R
ED

W
H
IT
E

B
LA

C
K

O
R
A
N
G
E

B
LU

E

YE
LL
O
W

X AXIS MOTOR

YE
LL
O
W

W
H
IT
E

O
R
A
N
G
E

W
H
IT
E

B
LA

C
K

B
LA

C
K

R
ED

R
ED

YE
LL
O
W

B
LU

E

N
O
T 
U
SE

D

N
O
T 
U
SE

D

Y AXIS MOTOR
STEPPER MOTOR (SANYO DENKI)
(103 H 7123-0440)

P
IN
K

G
R
EY

Z 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

P
IN
K

Z 
D
A
TU

M
 S

W
IT
C
H

G
R
EY

X 
D
A
TU

M
 S

W
IT
C
H



DRN BY A McHENRY

SHEET 3

MICROTURN

TD - 3B

MICROTURN
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 3-7-2000

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 
1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 
2

1112 910

ST
O
P

H
O
M
E 
0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

P
IN
K

G
R
EY

B
LU
E 
FR

O
M
 G

R
 (
6)

B
LU
E 
FR

O
M
 G

R
 (
7)

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS
C
H
A
SS

IS

15 G
N
D

P
U
R
P
LE
 2

4v

EA
R
TH

P
U
R
P
LE
 0

v

LI
N
K
 I
N
 B

LU
E

Z 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

P
IN
K

Z 
D
A
TU

M
 S

W
IT
C
H

X AXIS MOTOR

* ENSURE THAT CORRECT COLOURS ARE USED

B
LA
C
K

W
H
IT
E

G
R
EE
N

O
R
A
N
G
E 
*

YE
LL
O
W

R
ED

B
R
O
W
N
 *

Z AXIS MOTOR

STEPPER MOTOR (VEXTA)
(PK 266-E 2.0A)

YE
LL
O
W

O
R
A
N
G
E

B
LA
C
K

R
ED

B
LU
E

B
LA
C
K

O
R
A
N
G
E

YE
LL
O
W

R
ED

B
LA
C
K

B
LU
E

W
H
IT
E

G
R
EE
N

R
ED

B
R
O
W
N
 *

YE
LL
O
W

O
R
A
N
G
E 
*

G
R
EY

X 
D
A
TU

M
 S

W
IT
C
H



DRN BY A McHENRY

SHEET 3

MICROTURN

TD - 3C

MICROTURN
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 3-7-2000

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 
1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 
2

1112 910

ST
O
P

H
O
M
E 
0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

B
LU
E 
FR

O
M
 G

R
 (
6)

B
LU
E 
FR

O
M
 G

R
 (
7)

R
ED

B
LA
C
K

O
R
A
N
G
E

YE
LL
O
W

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS
C
H
A
SS

IS

15 G
N
D

P
U
R
P
LE
 2

4v

EA
R
TH

P
U
R
P
LE
 0

v

LI
N
K
 I
N
 B

LU
E

R
ED

W
H
IT
E

B
LA
C
K

O
R
A
N
G
E

B
LU
E

YE
LL
O
W

X AXIS MOTOR

O
R
A
N
G
E

O
R
A
N
G
E

YE
LL
O
W

W
H
IT
E

B
LA
C
K

B
LA
C
K

R
ED

R
ED

W
H
IT
E

B
LU
E

N
O
T 
U
SE

D

N
O
T 
U
SE

D

Y AXIS MOTOR
STEPPER MOTOR (SANYO DENKI)
(103 H 7123-0440)

P
IN
K

G
R
EY

Z 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

P
IN
K

Z 
D
A
TU

M
 S

W
IT
C
H

G
R
EY

X 
D
A
TU

M
 S

W
IT
C
H



SHEET 3

MICROTURN

TD - 3D

MICROTURN
DEN-STEP CONTROL
BOARD WIRING

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 7-1-2003

5

SPINDLE ANALOGUE

RS 232 CONNECTOR

SP
IN
D
LE

S-
G
N
D

1 2 43 6 7 98 10 11 12 21 3

TB7

LED

TB1  DATUMS AND LIMITS

8
H
O
M
E 
1

DISPLAY

G
N
D

C
H
A
SS

IS

H
O
M
E 
2

1112 910

ST
O
P

H
O
M
E 
0

67 35 4

G
N
D

C
H
A
SS

IS

2 1 1112 10

C
H
A
SS

IS

4 5 76 8 119 10 12 1

G
N
D

G
N
D

1
42 3

0

5 6

2 3 6
97 8

4 5

10 11

7

TB9  INPUTS

89 57 6

C
H
A
SS

IS

234 12

1

TB3  OUTPUTS

56

G
N
D

C
O
M 7

911 10 78

0134 2
456 23

TB11
28v AC INPUT

-
12
v

G
N
D

+
12
v

+
5v

G
N
D

C
H
A
SS

IS

C
H
A
SS

IS

D
R
IV
ES

212 1 3 4 5 6 1 2

12v / 5v PSU
TB10

EA
R
TH

LO
G
IC

EA
R
TH

543 1
D A

432

BC

5

TB12 AXIS 2

TB5 AXIS 1
ANALOGUE INPUTS

TB4

A
N
 1
-

A
G
N
D

A
N
 2

-

C
H
A
SS

IS

A
N
 2

+

561 34

A

EA
R
TH

A
N
 1
+

C
H
A
SS

IS

2 1

5 4

TB6 AXIS 0

6.3A

EA
R
THB C D

123 5

DA B C
234 1

B
LU
E 
FR

O
M
 G

R
 (
6)

B
LU
E 
FR

O
M
 G

R
 (
7)

C
O
M

G
N
D

C
H
A
SS

IS 15

C
H
A
SS

IS1214 13 11 10 9 8

TB2  EXTRA OUTPUTS

C
H
A
SS

IS

8G
N
D

9 10 11 1312 14

TB8  EXTRA INPUTS

C
H
A
SS

IS

15 G
N
D

P
U
R
P
LE
 2

4v

EA
R
TH

P
U
R
P
LE
 0

v

LI
N
K
 I
N
 B

LU
E

P
IN
K

G
R
EY

Z 
D
A
TU

M
 S

W
IT
C
H

X 
D
A
TU

M
 S

W
IT
C
H

P
IN
K

Z 
D
A
TU

M
 S

W
IT
C
H

G
R
EY

X 
D
A
TU

M
 S

W
IT
C
H

DRN BY A McHENRY

Z AXIS
MOTOR

X AXIS
MOTOR

VEXTA

SANYO
DENKI
MOTORS

MOTORSYE
LL
O
W

R
ED

B
LA

C
K

O
R
A
N
G
E

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

O
R
A
N
G
E

O
R
A
N
G
E

R
ED

YE
LL
O
W

B
LA

C
K

B
LA

C
K

R
ED

YE
LL
O
W

CAPACITORS
*

** 33nF

33pF
(33J ON CAPACITOR)
RS 211-4909

RED
BROWN
WHITE
BLACK

4 CORE FROM
SPINDLE ENCODER

+5v
PULSE
RESET
GND

SCREEN
NOT EARTHED

RS 211-5148
(333K ON CAPACITOR)

**

*

R
ED

B
LA

C
K

B
R
O
W
N

W
H
IT
E



DRN BY A McHENRY

SHEET 4

MICROTURN

TD - 4

MICROTURN
PANEL LAYOUT
AND RS232 CABLE

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 5-6-2000

SPINDLE DRIVE
BOARD

DENSTEP
CONTROL BOARD

FUSE

F
1

F
2

F
3

F
5

F
4 TERMINALS

GR

DISPLAY
LED

CONNECTOR
RS 232

FAN

2

3

8

5

1

4

3

2

5

7

DENSTEP
9 WAY
FEMALE FEMALE

25 WAY
CABINET

YELLOW

GREEN

BLUE

RED

RS232
CABLE

4 CORE SCREEN

11 PIN
12v AC110v AC

MR
8 PIN TRANSFORMER

1150

0 12120

600mm

6.3A



DRN BY A McHENRY

SHEET 4

MICROTURN

TD - 4A

MICROTURN
PANEL LAYOUT
AND RS232 CABLE

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 23-10-2000

SPINDLE DRIVE
BOARD

DENSTEP
CONTROL BOARD

FUSE

F
1

F
2

F
3

F
5

F
4 TERMINALS

GR

DISPLAY
LED

CONNECTOR
RS 232

FAN

11 PIN
12v AC110v AC

MR
8 PIN TRANSFORMER

1150

0 12120

6.3A

2

3

5

2

3

7

DENSTEP
9 WAY
FEMALE FEMALE

25 WAY
CABINET

SCREEN

BLUE

RED

RS232
CABLE

600mm
2 CORE SCREEN CABLE

4

5

NEW RS 232 CABLE
REQUIRED FOR ALL
MICROMILLS AND MICROTURNS



DRN BY A McHENRY

SHEET 5

MICROTURN

TD - 5

MICROTURN
SWITCH AND MOTOR
WIRING DETAILS

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 1-7-2000

SPINDLE MOTOR

RED
BLACK
ORANGE
WHITE
GREEN

1.4m

650m
1.1m

FERRULE

FERRULE
FORK CRIMP

SPADE CRIMP

WHITE

BLACK
BLUE

BROWN *
RED

ORANGE *

RED
X AXIS
Z AXIS

1.1m
1.75m

FERRULE

DO NOT
EXTEND

SWITCH
ON / OFF
SPINDLE

B
LA

C
K

O
R
A
N
G
E

1.
3m

FE
R
R
U
LE

FE
R
R
U
LE

1.
75

m

SP
A
D
E 

C
R
IM
P

W
H
IT
E

1.
5m

R
ED

B
LU

E
SPEED POT.
SPINDLE MACHINE ON

FO
R
K
 C

R
IM
P
1.
75

m

P
U
R
P
LE

P
U
R
P
LE

EMERGENCY
STOP
SWITCH

AT SWITCH END
FORK CRIMP

DATUM SWITCHES

90° CRIMPS AT SWITCH END WITH

FERRULES AT PANEL END

X AXIS
Z AXIS

1.1m GREY
1.9m PINK

180mm BLACK HEATSHRINK

YELLOW

ORANGE

BLACKYELLOW
GREEN

* ENSURE THAT CORRECT COLOURS ARE USED

FO
R
K
 C

R
IM
P

KEY SWITCH

5B

4B

21

22 13

13
2A

1A

O
R
A
N
G
E

O
R
A
N
G
E

R
ED

R
ED

1.
65

m 1.
65

m
FO

R
K
 C

R
IM
P

LAMP

(PK 266-E 2.0A)
STEPPER MOTOR (VEXTA)



DRN BY A McHENRY

SHEET 5

MICROTURN

TD - 5A

MICROTURN
SWITCH AND MOTOR
WIRING DETAILS

DENFORD LIMITED  BRIGHOUSE  WEST YORKSHIRE
DENSTEP

DATE 3-7-2000

SPINDLE MOTOR

RED
BLACK
ORANGE
WHITE
GREEN

1.4m

650m
1.1m

FERRULE

FERRULE
FORK CRIMP

SPADE CRIMPDO NOT
EXTEND

SWITCH
ON / OFF
SPINDLE

B
LA

C
K

O
R
A
N
G
E

1.
3m

FE
R
R
U
LE

FE
R
R
U
LE

1.
75

m

SP
A
D
E 

C
R
IM
P

W
H
IT
E

1.
5m

R
ED

B
LU

E
SPEED POT.
SPINDLE MACHINE ON

FO
R
K
 C

R
IM
P
1.
75

m

P
U
R
P
LE

P
U
R
P
LE

EMERGENCY
STOP
SWITCH

AT SWITCH END
FORK CRIMP

DATUM SWITCHES

90° CRIMPS AT SWITCH END WITH

FERRULES AT PANEL END

X AXIS
Z AXIS

1.1m GREY
1.9m PINK

180mm BLACK HEATSHRINK

FO
R
K
 C

R
IM
P

KEY SWITCH

5B

4B

21

22 13

13
2A

1A

O
R
A
N
G
E

O
R
A
N
G
E

R
ED

R
ED

1.
65

m 1.
65

m
FO

R
K
 C

R
IM
P

LAMP

ORANGE

BLUE
WHITE

BLACK
RED

YELLOW NOT CONNECTED

RED
BLACK
ORANGE
YELLOW

X AXIS
Z AXIS

1.1m
1.75m

FERRULE

STEPPER MOTOR (SANYO DENKI)
(103 H 7123-0440)


	M2k-05
	Model

	M2k-05a
	Model

	M2k-au3e
	Model

	Mt-2000-01
	Model

	Mt-2000-02
	Model

	Mt-2000-03
	Model

	Mt-2000-04
	Model

	T2k-02
	Model

	T2k-02a
	Model

	T2k-03
	Model

	T2k-03a
	Model

	T2k-05
	Model

	T2k-05a
	Model

	Td-01
	Model

	Td-02
	Model

	Td-02a
	Model

	Td-02b
	Model

	Td-02c
	Model

	Td-03
	Model

	Td-03a
	Model

	Td-03b
	Model

	Td-03c
	Model

	Td-03d
	Model

	Td-04
	Model

	Td-04a
	Model

	Td-05
	Model

	Td-05a
	Model


