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RC

2 CORE SCREEN
EARTH AT DRIVE END

21

17

CHOKE

20

NSUPPRESSOR

1

2

3

4

5

6

7

8

9

10

11

12

13

2

55

BOARD
ANALOGUE
SPINDLE
FROM

0 - 10v

(RS 210-364)

54

2.5mm
EARTH

ROW A

4 6

R
ED

B
LU
E

[38] [37]

SGR

(14)(13)GUARD
CONTACT

2

8684
84

85
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B
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D
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F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

L

N 21

20
CHOKE

A
F1 ESR

21L

N

SGR
16

AA

6.3 A

28

110v

0v

0v

F4

N

L 3

24

23

28v
26

27

TERMINALS ON
SMART-STEP BOARD

25

F
A
N

24v
PSU

61
60

+
-

STARMILL
SMART-STEP
POWER SCHEMATIC

F3

SPINDLE BOARD6 4

B3 B2

BLUE RED

3.15 A

F2

6.3 A

3.15 A

SEE SHEET 3

SEE SHEET 5

IF IN DOUBT  ASK

TERMINALS ON

RC

(1) (3) (14)

SUPPRESSOR
(RS 238-463)

E

SPINDLE
MOTOR

SCREEN

EARTH

PIN NUMBERS ON
42 WAY
CONNECTOR

BROWN

BLUE

SPINDLE DRIVE

0v
60

ESR

E-STOP

61
+24v

BLUE RED 48

E-STOP CIRCUIT

L

L3L2L1

T3T2T1
N

(13)

[ SMST ]

SHEET 1RED 1mm
WIRES 26 27 + 28

MAINS IN
MAINS CABLE
3.5m OF 1.5mm
3 CORE FLEX

N1 L1

(2) (7)

EARTH AT
DRIVE END

[ B1 ]

23-6-94

17 20

21

30

O
V

S
R
C

NUMBERS IN BRACKETS
REFER TO PIN
NUMBERS ON 
THE RELAYS

V
O
R

(13)

(14)

150007

[22]

[21]

[25]

[24]

[30] [29]

[**]
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L

N 21

20
CHOKEF1 ESR

21L

N
6.3 A

28

110v

0v

0v

F4

N

L 3

24

23

28v
26

27

TERMINALS ON
SMART-STEP BOARD

25

F
A
N

24v
PSU

61
60

+
-

STARMILL
SMART-STEP
POWER SCHEMATIC

F3

SPINDLE BOARD6 4

BLUE RED

3.15 A

F2

6.3 A

3.15 A

SEE SHEET 3

SEE SHEET 5

TERMINALS ON

RC

(1) (3)

SUPPRESSOR

SPINDLE
MOTOR

SCREEN

EARTH

PIN NUMBERS ON
42 WAY
CONNECTOR

BROWN

BLUE

ESR
48

L

L3L2L1

T3T2T1
N

[ SMST ]

SHEET 1RED 1mm
WIRES 26 27 + 28

MAINS IN
MAINS CABLE
3.5m OF 1.5mm
3 CORE FLEX

N1 L1

(2) (7)

EARTH AT
DRIVE END

17 20

21

30

O
V

S
R
C

NUMBERS IN BRACKETS
REFER TO PIN
NUMBERS ON 
THE RELAYS

V
O
R

(13)

(14)

[22]

[25]

[24]

[30] [29]

[**]

[ B1A ]

150007 A10-1-95

32

A+

A-

IF IN DOUBT ASK

[31] [32] [39] [40]

E-STOP
CONTACT 1

E-STOP
CONTACT 2

GIR

(1) (4)

GUARD
SOLENOID

89 90

[23]

(RS 210-364)

SG
R

84 85

86

4 5

SPINDLE DRIVE
SPRINT 400

IF GUARD INTERLOCK
IS NOT FITTED

(13A PLUG TOP)

LINK 84 TO 86

G
SI
R

61
+24v

60
0v

*

*  SOLENOID SUPPRESSOR
(BI 00430A)
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F
1F

2
F 3

F 4

S G R

24
v

P
SU

SM
A
R
T 
ST
EP

C
O
N
TR

O
L 
B
O
A
R
D

STARMILL
SMART-STEP
PANEL LAYOUT

E

IF IN DOUBT  ASK
[ SMST ]

SHEET 2

FAN
E

8 
P
IN

ES
R

I
6

9
TE
R
M
IN
A
LS

+
-
-

+

L
N
N

L
N

N
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IN
D
LE

D
R
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E

C
O
N
TR

O
L
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A
N
S
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165 140 130

30
 x
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0 
TR

U
N
K
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G
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5m
m

30 x 60 TRUNKING
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D
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A
N
A
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G
U
E

B
O
A
R
D
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D
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C
H
O
K
E
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 x
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0 
TR

U
N
K
IN
G

30
 x
 6

0
TR

U
N
K
IN
G

24
0

V O R

[ B2 ]

24-6-94 150008

SOLENOID FOR POWER VICE
ON SIDE OF CABINET

13
0
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24
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ST
EP
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O
N
TR

O
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B
O
A
R
D

STARMILL
SMART-STEP
PANEL LAYOUT

E

IF IN DOUBT  ASK
[ SMST ]

SHEET 2

FAN

E
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P
IN

ES
R

I
TE
R
M
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A
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+
-
-
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L
N
N

L
N

N
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D
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D
R
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E

C
O
N
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O
L
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A
N
S
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G
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SP
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D
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A
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A
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G
U
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B
O
A
R
D

SP
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D
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C
H
O
K
E

V O R

SOLENOID FOR POWER VICE
ON SIDE OF CABINET

G
IR

8 
P
IN

[ B2A ]

150008 A10-1-95

1 13

30
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0 
TR

U
N
K
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G
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U
N
K
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G

S G R

G S I R

5
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G
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DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

1+ 1- 2+ 2- A
G
N
D

+
5v

+
12
v

-
12
v

0 1 2 ST
O
P

0 1 2 G
N
D

P
U
LS
E

D
IR

R
ES

ET

0 1

G
N
D2 3 4 5 6 7

FA
ST
 I
N
T.765432

G
N
D10

G
N
D

POWER IN

INPUTS OUTPUTS

COUNTERDATUMS12v PSUANALOGUE
INPUTS

LIMIT

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

28
v 
A
C

G
N
D

RS 232
CONNECTOR

X AXIS
MOTOR

Y AXIS
MOTOR

Z AXIS
MOTOR

STARMILL
SMART-STEP
BOARD LAYOUT

28 27

IF IN DOUBT  ASK

FA
ST
 I
N
T.

76

77

79 SGR
61
+24v

GUARD SWITCH

RED

RED

RED

YELLOW

YELLOW

YELLOW

ESR

(6) (8)
66

67

68

5758

14

17

20

15

18

19

X DATUM SWITCH

Y DATUM SWITCH

Z DATUM SWITCH PIN NUMBERS ON
42 WAY
CONNECTOR

RED

BLUE
26

27

57 66 67 68 58

58

R
ED

 1
m
m

R
ED

 1
m
m

[ SMST ]

SHEET 3

RED

WHITE

BLUE

GREEN

SCREEN

BROWN

BLACK

YELLOW

1

2

3

4

5

6

7

8

9

8

3

2

20

7

6

4

5

22

MAUVE

9 WAY D
FEMALE

CONTROL
BOARD

25 WAY D
FEMALE

CABINET

RS 232
CABLE

8 CORE SCREEN

BEAD CAPACITOR
RS 126-590

VOR83

23-6-94
[ B3 ]

150009

BEAD CAPACITORS
FOR DATUMS
SEE SHEET 5

CAPACITORS ACROSS
DATUM SWITCHES
SEE SHEET 5

TERMINALS
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1+ 1- 2+ 2- A
G
N
D

+
5v

+
12
v

-
12
v

0 1 2 ST
O
P

0 1 2 G
N
D

P
U
LS
E

D
IR

R
ES

ET

0 1

G
N
D2 3 4 5 6 7

FA
ST
 I
N
T.765432

G
N
D10

G
N
D

POWER IN

INPUTS OUTPUTS

COUNTERDATUMS12v PSUANALOGUE
INPUTS

LIMIT

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA
C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA
C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA
C
K

28
v 
A
C

G
N
D

RS 232
CONNECTOR

X AXIS
MOTOR

Y AXIS
MOTOR

Z AXIS
MOTOR

STARMILL
SMART-STEP
BOARD LAYOUT

28 27

FA
ST
 I
N
T.

76

77
79 SGR

61
+24v

RED

RED

RED

YELLOW

YELLOW

YELLOW

ESR

(6) (8)
66

67

68

5758

14

17

20

15

18

X DATUM SWITCH

Y DATUM SWITCH

Z DATUM SWITCH PIN NUMBERS ON
42 WAY
CONNECTOR

57 66 67 68 58

58

R
ED

 1
m
m

R
ED

 1
m
m

[ SMST ]

SHEET 3

RED

WHITE

BLUE

GREEN

SCREEN

BROWN

BLACK

YELLOW

1

2

3

4

5

6

7

8

9

8

3

2

20

7

6

4

5

22

MAUVE

9 WAY D
FEMALE

CONTROL
BOARD

25 WAY D
FEMALE

CABINET

RS 232
CABLE

8 CORE SCREEN

BEAD CAPACITOR
RS 126-590

VOR83

BEAD CAPACITORS
FOR DATUMS
SEE SHEET 5

CAPACITORS ACROSS
DATUM SWITCHES
SEE SHEET 5

TERMINALS

33

34

GUARD CONTACT 1

[ B3A ]

150009 A10-1-95

21

IF IN DOUBT  ASK

RED

BLUESCREEN AS NEAR TO
TERMINALS AS POSSIBLE
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STARMILL
SMART-STEP

IF IN DOUBT  ASK

CABLE
NoCOLOUR

PIN
No

1

2

3

4

5

6

7

8

9

10

No
PIN

COLOUR No
CABLE

BROWN

BLUE

EARTH

SPINDLE
MOTORORANGE

X AXIS
MOTOR

Z AXIS
MOTOR

BLACK

RED

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

BLACK

RED

YELLOW

ORANGE

RED

YELLOW

SWITCH

42 WAY HARTING SOCKET CONNECTIONS

BLACK

ORANGE

RED

YELLOW
MOTOR
Y AXIS

SWITCH
GUARD

E-STOP
BLUE

RED

BLUE

YELLOW

RED

YELLOW

RED

YELLOW

20

21

E

SCREEN

RED 76

77

48

61

66

58

67

58

68

58

X DATUM

Y DATUM
SWITCH

Z DATUM
SWITCH

(FEMALE PINS)

ADAPTAFLEX
END

HARTING
CONNECTIONS

1

7

36

42

[ SMST ]

SHEET 4

E

NOTE :
SPINDLE MOTOR WIRES
1mm 4 CORE SCREEN

REST OF WIRES
0.2mm SINGLES

42 WAY HOOD

MALE INSERT
BI 00357 H

BI 00357 Z

[ B4 ]

15001023-6-94

4.0mm EARTH

20

4mm AIR PIPE
FOR POWER VICE

(OPTION)

= =

ADAPTAFLEX
TO PANEL
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STARMILL
SMART-STEP

IF IN DOUBT  ASK

1

2

3

4

5

6

7

8

9

10

BROWN

BLUE

EARTH

SPINDLE
MOTORORANGE

X AXIS
MOTOR

Z AXIS
MOTOR

BLACK

RED

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

BLACK

RED

YELLOW

ORANGE

RED

YELLOW

SWITCH

42 WAY HARTING SOCKET CONNECTIONS

BLACK

ORANGE

RED

YELLOW
MOTOR
Y AXIS

BLUE

RED

YELLOW

RED

YELLOW

RED

YELLOW

SCREEN

66

58

67

58

68

58

X DATUM

Y DATUM
SWITCH

Z DATUM
SWITCH

(FEMALE PINS)

ADAPTAFLEX
END

HARTING
CONNECTIONS

1

7

36

42

[ SMST ]

SHEET 4

42 WAY HOOD

MALE INSERT
BI 00357 H

BI 00357 Z

4.0mm EARTH

20

4mm AIR PIPE
FOR POWER VICE

(OPTION)

= =

PIN COLOUR WIRE

20

21

E

E

48

61

YELLOW

GREEN

BLUE

61

89

76

77

90

60

E-STOP
CONTACT 2

E-STOP
CONTACT 1

GUARD
CONTACT 1

CONTACT 2
GUARD

GUARD
SOLENOID

4 CORE
SCREEN

0.2mm
SINGLES

0.2mm
SINGLES

0.2mm
SINGLES

0.2mm
SINGLES

0.2mm
SINGLES

0.2mm
SINGLES

1.5mm
4 CORE
SCREEN

[ B4A ]

150010 A11-1-95

RED 91

61 4 CORE
SCREEN

SCREEN
2 CORERED

BLUE

YELLOW

GREEN
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F
1

F
2

F
3

F
4

L

A1 A2

13 14

1 3

ESR

F1
F2
F3

F4

SPINDLE DRIVE
CONTROL TRANS

110v CIRCUIT

6.3 AMP

3.15 AMP

3.15 AMP

2
6

2
3

2
8

2
5

2 1 8 7

3 4 5 6

1

2

4
8

5
7

6
0

5
8

SMARTSTEP
CONTROL BOARD

7961

216

S
G
R

MAINS IN
110v

ES
0v

120v
220v
240v

0 - 10v

ISOLATOR

L

LN

N

L1 L2 L3

T1 T2 T3

RC

EEEE6
6
6
7
6
8
5
8
5
8

55
88

STARMILL
SMART-STEP
RELAY WIRINGIF IN DOUBT  ASK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

B2

B3

RED

BLUE

FROM
SPINDLE
ANALOGUE
BOARD

0 - 10v

GND

55

54

6.3 AMP

[ SMST ]

SHEET 5

EARTH AT
DRIVE END

BEAD CAPACITORS
RS 126-590

15001124-6-94
[ B5 ]

28v
100 VA
110v
75 VA

E
N

3
26
27
23
24

CONTROL
TRANS

24v
PSU

+ - -+

L N NL NN

6
1

6
0
E

2
5

2
4

240110

EE E

T-

T+

B3

B2

B1

ZZ

Z

AA

A

N

L

2 CORE SCREEN
EARTH AT DRIVE END

RED4

6

55

54
BLUE

21

17

CHOKE

20

N

16

2.5mm EARTH

SP
IN
D
LE
 D

R
IV
E

C
O
N
N
EC

TI
O
N
S

NN

ROW A

SPINDLE
ANALOGUE BOARD

R

61

1413

A2A1

V
O

83

25 30

SGR
ESR
VOR

SPINDLE GO RELAY
EMERGENCY STOP RELAY
VICE OPEN RELAY
(OPTION)

ROW A

SUPPRESSOR
(RS 238-463)
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F
1

F
2

F
3

F
4

L

F1
F2
F3

F4

SPINDLE DRIVE
CONTROL TRANS

110v CIRCUIT

6.3 AMP

3.15 AMP

3.15 AMP

2
6

2
3

2 1 8 7

3 4 5 6

1

2

4
8

5
7

6
0

5
8

SMARTSTEP
CONTROL BOARD

MAINS IN

110v

ES
0v

120v
220v
240v

ISOLATOR

L

LN

N

L1 L2 L3

T1 T2 T3

EEEE

STARMILL
SMART-STEP
RELAY WIRING

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

RED

BLUE

0 - 10v

GND

55

54
6.3 AMP

[ SMST ]

SHEET 5

EARTH AT
DRIVE END

28v
100 VA
110v
75 VA

N

3
26
27
23
24

CONTROL
TRANS

24v
PSU

+ - -+

L N NL NN

6
1

6
0
E

2
5

2
4

240110

SPINDLE
ANALOGUE BOARD

R

61

1413

A2A1

V
O

83

25 30

SGR
ESR

VOR

SPINDLE GO RELAY
EMERGENCY STOP RELAY

VICE OPEN RELAY
(OPTION)

ROW A

3

2

6543

7812

GIR

8
7

8
8

8
9

9
0

6
6
6
7
6
8
5
8
5
8

55
8 8

BEAD CAPACITORS
RS 126-590

NN

FOR SPINDLE DRIVE DETAILS
SEE SHEET 6

GIR GUARD INTERLOCK RELAY

[ B5A ]

150011 A11-1-95

13 14

85 86

A1 A2

61 79

A2A1

86

1413

60

84

G
S

R

S
G
R

ESR

GSIR GUARD/SPINDLE INTERLOCK RELAY 91

SPINDLE
CHOKE

17 20
EE6 666

0 10 1

3 2 2
8 5

IF IN DOUBT  ASK

1
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[ SMST ]

RC

2 CORE SCREEN
EARTH AT DRIVE END

21

17

CHOKE

20

SUPPRESSOR

1

2

3

4

5

6

7

8

9

10

11

12

13

55

BOARD
ANALOGUE
SPINDLE
FROM

0 - 10v

(RS 210-364)

54

ROW A

4 6

R
ED

B
LU
E

SGR
8684

84

85

6543

7812

GIR

8
7

8
8

8
9

9
0

24v
61

-24

ZS 87

88

[31]

[32]

[39]

[40]

E-STOP
CONTACT 2

GUARD
SOLENOID

0v
60

SPRINT 400
SPINDLE DRIVE

0.2mm WIRES
SOLDER TO
SPINDLE DRIVE

STARMILL
SMART-STEP
SPINDLE DRIVE
DETAILSIF IN DOUBT  ASK

SHEET 6

[ B6 ]

12-1-95 150012

(13)(14)

N

2

N

L

A-

A+

COM

RUN

I/P

10v

G
S
I
R

A1 A2

13 14

6
0

24v
61

GUARD
CONTACT

2

8
4

8
6

9
1

[37]

[38]

(13) (14)

GSIR

4
8
6

8

IF GUARD INTERLOCK
NOT FITTED

REPLACE GIR AND GSIR
WITH TERMINALS

MIN
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IF IN DOUBT  ASK

X

Y

Z

RED

YELLOW

ORANGE

BLACK

BLACK

ORANGE

YELLOW

RED

BLACK

ORANGE

YELLOW

RED

RED/WHITE + YELLOW/WHITE
BLACK/WHITE + ORANGE/WHITE

LINK

1

2

3

4

5

6

7

8

9

10

11

12

RED

YELLOW

RED

YELLOW

RED

YELLOW

14

15

17

18

20

21

11 12

21 22

33 34

BROWN

YELLOW

BLUE

BLACK

RED

GREEN

A1 A2

GUARD
SOLENOID

GUARD
SWITCH

CONTACTS

INTERLOCK GUARD SWITCH
WITH SOLENOID

(REMOVE LINK  12 - 41)

X DATUM
SWITCH

Y DATUM

Z DATUM

SWITCH

SWITCH

SPINDLE
MOTOR

BLUE

BROWN

EARTH

SCREEN

RED

YELLOW

BLUE

GREEN

22

23

24

25

29

30

31

32
E-STOP
CONTACT 1

E-STOP
CONTACT 2

VIOLETWHITE
GUARD
SOLENOID

GUARD
CONTACT 2

GUARD
CONTACT 1

BLACK

BROWN

GREEN

BLUE

VIOLET

WHITE

33

34

37

38

39

40

8 CORE SCREEN
FROM GUARD INTERLOCK

SHEET 7

[ SMST ]

[ S7 ]

9-2-95 150015

STARMILL
SMART-STEP
MOTOR AND SWITCH
WIRING



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

L

N
21

20CHOKE
18

19

17
SRR

A
F1 ESR

21L

N

NUMBERS IN BRACKETS REFER TO RELAY CONNECTIONS

SGR
16

AA

6.3 A

28

110v

0v

0v

F4

N

L 3

24

23

28v
26

27

TERMINALS ON
SMART-STEP BOARD

[ SPC ]

SHEET 1

25-1-94

25

F
A
N

24v
PSU

61
60

+
-

STARMILL
SMART-STEP
POWER SCHEMATIC

F3

SPINDLE BOARD6 4

B3 B2

BLUE RED

155001
[ N1 ]

3.15 A

F2

6.3 A

3.15 A

SEE SHEET 3

SEE SHEET 5

IF IN DOUBT  ASK

TERMINALS ON

RC

(1) (3) (14)

SUPPRESSOR
(RS 238-463)

E

SPINDLE
MOTOR

SCREEN

EARTH

22

21

25

24

PIN NUMBERS ON
42 WAY
CONNECTOR

BROWN

BLUE

SPINDLE DRIVE

NUMBERS IN BRACKETS
REFER TO PIN NUMBERS
ON THE RELAYS

0v
60

ESR

E-STOP

30

61
+24v

BLUE RED 48

E-STOP CIRCUIT

L

ISOLATOR
L3L2L1

T3T2T1
N

29

(13)



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

L

N
21

20CHOKE
18

19

17
SRR

A
F1 ESR

21L

N

NUMBERS IN BRACKETS REFER TO RELAY CONNECTIONS

SGR
16

AA

6.3 A

28

110v

0v

0v

F4

N

L 3

24

23

28v
26

27

TERMINALS ON
SMART-STEP BOARD

25

F
A
N

24v
PSU

61
60

+
-

STARMILL
SMART-STEP
POWER SCHEMATIC

F3

SPINDLE BOARD6 4

B3 B2

BLUE RED

3.15 A

F2

6.3 A

3.15 A

SEE SHEET 3

SEE SHEET 5

IF IN DOUBT  ASK

TERMINALS ON

RC

(1) (3) (14)

SUPPRESSOR
(RS 238-463)

E

SPINDLE
MOTOR

SCREEN

EARTH

22

25

24

PIN NUMBERS ON
42 WAY
CONNECTOR

BROWN

BLUE

SPINDLE DRIVE

NUMBERS IN BRACKETS
REFER TO PIN NUMBERS
ON THE RELAYS

0v
60

ESR

E-STOP

30

61
+24v

BLUE RED 48

E-STOP CIRCUIT

L

L3L2L1

T3T2T1
N

29

(13)

155001 A24-5-94

[ SMST ]

[ N1A ]

SHEET 1

RED 1mm
WIRES 26 27 + 28

MAINS IN
MAINS CABLE
3.5m OF 1.5mm
3 CORE FLEX

N1 L1

(2) (7)

EARTH AT
DRIVE END

23



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

F
1F

2
F 3

F 4

S G R
SR

R
ES

R
24

v
P
SU

SM
A
R
T 
ST
EP

C
O
N
TR

O
L 
B
O
A
R
D

TR
A
N
SF
O
R
M
ER

C
H
O
K
E

FO
R

SP
IN
D
LE

M
O
TO

R

SP
IN
D
LE

D
R
IV
E

IS
O
LA
TO

R

SHEET 2STARMILL
SMART-STEP
PANEL LAYOUT

25-1-94 155002

[ SPC ]

[ N2 ]

8
TE
R
M
IN
A
LS

4 E

IF IN DOUBT  ASK



DRN BY DATE A3-
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A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L
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F
1F

2
F 3

F 4

S G R

24
v

P
SU

SM
A
R
T 
ST
EP

C
O
N
TR

O
L 
B
O
A
R
D

TR
A
N
SF
O
R
M
ER

C
H
O
K
E

FO
R

SP
IN
D
LE

M
O
TO

R

SP
IN
D
LE

D
R
IV
E

IS
O
LA

TO
R

STARMILL
SMART-STEP
PANEL LAYOUT

TE
R
M
IN
A
LS

4 E
IF IN DOUBT  ASK

155002 A24-5-94

[ SMST ]

SHEET 2

[ N2A ]

ES
R

8 
P
IN

SR
R

8 
P
IN

+
-

N
L

FAN

9

E

225 mm

DISTANCE FROM TOP OF BOX
TO TOP OF TEMPLATE
FOR SPINDLE ANALOGUE BOARD



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

1+ 1- 2+ 2- A
G
N
D

+
5v

+
12
v

-
12
v

0 1 2 ST
O
P

0 1 2 G
N
D

P
U
LS
E

D
IR

R
ES

ET

0 1

G
N
D2 3 4 5 6 7

FA
ST
 I
N
T.765432

G
N
D10

G
N
D

POWER IN

INPUTS OUTPUTS

COUNTERDATUMS12v PSUANALOGUE
INPUTS

LIMIT

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA
C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA
C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA
C
K

28
v 
A
C

G
N
D

RS 232
CONNECTOR

BEAD CAPACITORS
ON DATUMS

AND E-STOP MONITOR

X AXIS
MOTOR

Y AXIS
MOTOR

Z AXIS
MOTOR

STARMILL
SMART-STEP
BOARD LAYOUT

28 27

27-1-94

[ SPC ]
IF IN DOUBT  ASK

SHEET 3

[ N3 ]

155003

FA
ST
 I
N
T.

76

77

79

80

SGR

SRR
61
+24v

GUARD SWITCH

RED

RED

RED

YELLOW

YELLOW

YELLOW

ESR

(6) (8)
66

67

68

5758

14

17

20

15

18

19

X DATUM SWITCH

Y DATUM SWITCH

Z DATUM SWITCH PIN NUMBERS ON
42 WAY
CONNECTOR

RED

BLUE
26

27



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

1+ 1- 2+ 2- A
G
N
D

+
5v

+
12
v

-
12
v

0 1 2 ST
O
P

0 1 2 G
N
D

P
U
LS
E

D
IR

R
ES

ET

0 1

G
N
D2 3 4 5 6 7

FA
ST
 I
N
T.765432

G
N
D10

G
N
D

POWER IN

INPUTS OUTPUTS

COUNTERDATUMS12v PSUANALOGUE
INPUTS

LIMIT

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

R
ED

YE
LL
O
W

O
R
A
N
G
E

B
LA

C
K

28
v 
A
C

G
N
D

RS 232
CONNECTOR

X AXIS
MOTOR

Y AXIS
MOTOR

Z AXIS
MOTOR

STARMILL
SMART-STEP
BOARD LAYOUT

28 27

IF IN DOUBT  ASK

FA
ST
 I
N
T.

76

77

79

80

SGR

SRR
61
+24v

GUARD SWITCH

RED

RED

RED

YELLOW

YELLOW

YELLOW

ESR

(6) (8)
66

67

68

5758

14

17

20

15

18

19

X DATUM SWITCH

Y DATUM SWITCH

Z DATUM SWITCH PIN NUMBERS ON
42 WAY
CONNECTOR

RED

BLUE
26

27

57 66 67 68 58

58

R
ED

 1
m
m

R
ED

 1
m
m

25-5-94 155003 A

[ SMST ]

[ N3A ]

SHEET 3

RED

WHITE

BLUE

GREEN

SCREEN

BROWN

BLACK

YELLOW

1

2

3

4

5

6

7

8

9

8

3

2

20

7

6

4

5

22

MAUVE

9 WAY D
FEMALE

CONTROL
BOARD

25 WAY D
FEMALE

CABINET

RS 232
CABLE

8 CORE SCREEN

BEAD CAPACITOR
RS 126-590



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

[ SPC ]
STARMILL
SMART-STEP

IF IN DOUBT  ASK

CABLE
NoCOLOUR

PIN
No

1

2

3

4

5

6

7

8

9

10

No
PIN

COLOUR No
CABLE

BROWN

BLUE

EARTH

SPINDLE
MOTORORANGE

X AXIS
MOTOR

Z AXIS
MOTOR

BLACK

RED

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

BLACK

RED

YELLOW

ORANGE

RED

YELLOW

SWITCH

42 WAY HARTING SOCKET CONNECTIONS

BLACK

ORANGE

RED

YELLOW
MOTOR
Y AXIS

SWITCH
GUARD

E-STOP
BLUE

RED

BLUE

YELLOW

RED

YELLOW

RED

YELLOW

20

21

E

SCREEN

RED 76

77

48

61

66

58

67

58

68

58

X DATUM

Y DATUM
SWITCH

Z DATUM
SWITCH

SPINDLE MOTOR WIRES
1mm 4 CORE SCREEN

REST OF WIRES
0.2mm SINGLES

NOTE :

(FEMALE PINS)

ADAPTAFLEX
END

VIEW FROM
FRONT OF SOCKET

HARTING
CONNECTIONS [ N4 ]

15500427-1-94

SHEET 4

1

7

36

42

2.5mm EARTH

42

36

7

1

MACHINE END
(MALE PINS)



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

STARMILL
SMART-STEP

IF IN DOUBT  ASK

CABLE
NoCOLOUR

PIN
No

1

2

3

4

5

6

7

8

9

10

No
PIN

COLOUR No
CABLE

BROWN

BLUE

EARTH

SPINDLE
MOTORORANGE

X AXIS
MOTOR

Z AXIS
MOTOR

BLACK

RED

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

BLACK

RED

YELLOW

ORANGE

RED

YELLOW

SWITCH

42 WAY HARTING SOCKET CONNECTIONS

BLACK

ORANGE

RED

YELLOW
MOTOR
Y AXIS

SWITCH
GUARD

E-STOP
BLUE

RED

BLUE

YELLOW

RED

YELLOW

RED

YELLOW

20

21

E

SCREEN

RED 76

77

48

61

66

58

67

58

68

58

X DATUM

Y DATUM
SWITCH

Z DATUM
SWITCH

(FEMALE PINS)

ADAPTAFLEX
END

HARTING
CONNECTIONS

1

7

36

42

2.5mm EARTH

42

36

7

1

MACHINE END
(MALE PINS)

25-5-94 155004 A
[ N4A ]

[ SMST ]

SHEET 4

E

NOTE :
SPINDLE MOTOR WIRES
1mm 4 CORE SCREEN

REST OF WIRES
0.2mm SINGLES

42 WAY HOUSING
BI 00357 F
FEMALE INSERT
BI 00357 G

42 WAY HOOD

MALE INSERT
BI 00357 H

BI 00357 Z



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

F
1

F
2

F
3

F
4

L A1 A2

13 141 3

SRR ESR

1

F1
F2
F3

F4

SPINDLE DRIVE
CONTROL TRANS

110v CIRCUIT

6.3 AMP

3.15 AMP

3.15 AMP

2
6

2
3

2
8

2
5

12

3 4 5 6

78

98
6

0
81 1

01
2 2 2

1 0
2

2 1 8 7

3 4 5 6

1

2

4
8

5
7

6
0

5
8

SMARTSTEP
CONTROL BOARD

7961

216

S
G
R

N171954 55

MAINS IN

T- T+ B3 B2 ZZ Z AA A N L

16

FENNER DRIVE CONNECTIONS

110v

24v
POWER
SUPPLY

C
H
O
K
E

18

ES
0v

6
1

+

6

-

120v
220v
240v

N

1

28v
150 VA

110v
75 VA

27

25
24

CONTROL
TRANSFORMER

L N

2
5

2
4

6
0 1

E

E

26
E

46

0 - 10v

2 CORE SCREEN
EARTH AT
DRIVE END

ISOLATOR

L

LN

N

L1 L2 L3

T1 T2 T3

RC EEEE 5
7
6
6
6
7
6
8
5
8
5
8

55
88

[ SPC ]

[ N5 ]

SHEET 5STARMILL
SMART-STEP
RELAY WIRING

28-1-94 155005
IF IN DOUBT  ASK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

B2

B3

RED

BLUE

SPINDLE
ANALOGUE
BOARD

FROM
SPINDLE
ANALOGUE
BOARD

0 - 10v

GND

55

54

6.3 AMP

R
E
D

B
L
U
E



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

F
1

F
2

F
3

F
4

L A1 A2

13 141 3

SRR ESR

1

F1
F2
F3

F4

SPINDLE DRIVE
CONTROL TRANS

110v CIRCUIT

6.3 AMP

3.15 AMP

3.15 AMP

2
6

2
3

2
8

2
5

12

3 4 5 6

78

98
6

0
81 1

01
2 2 2

1 0
2

2 1 8 7

3 4 5 6

1

2

4
8

5
7

6
0

5
8

SMARTSTEP
CONTROL BOARD

7961

216

S
G
R

N171954 55

MAINS IN

T- T+ B3 B2 ZZ Z AA A N L

16

110v

24v
POWER
SUPPLY

C
H
O
K
E

18

ES
0v

6
1

+

6

-

120v
220v
240v

N 28v
150 VA

110v
75 VA

27

24

CONTROL
TRANSFORMER

L N

2
5

2
4

6
0 1

E

26
E

46

0 - 10v

2 CORE SCREEN
EARTH AT
DRIVE END

ISOLATOR

L

LN

N

L1 L2 L3

T1 T2 T3

RC

EEEE 6
6
6
7
6
8
5
8
5
8

55
88

STARMILL
SMART-STEP
RELAY WIRINGIF IN DOUBT  ASK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

B2

B3

RED

BLUE

SPINDLE
ANALOGUE
BOARD

FROM
SPINDLE
ANALOGUE
BOARD

0 - 10v

GND

55

54

6.3 AMP

R
E
D

B
L
U
E

[ SMST ]

SHEET 5

[ N5A ]

155005 A24-5-94

EARTH AT
DRIVE END

23
3

6
81
4

BEAD CAPACITORS
RS 126-590

B1

SPINDLE DRIVE
CONNECTIONS

E

2.5mm
EARTH



DRN BY DATE A3-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

A
B

C
D

E
F

G
H

I
J

K
L

DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE

L

N
21

20CHOKE
18

19

17
SRR

A
SPINDLE
MOTOR

F1 ESR
21L

N

LN

(1) (3)

ISOLATOR

NUMBERS IN BRACKETS REFER TO RELAY CONNECTIONS

SGR
16

A-C3

A-C4

AA

6.3 A

28

110v

0v

0v

F4

N

L F2 3

24

23

28v

[ SMST1 ]

26

27

TERMINALS ON
SMART-STEP BOARD
SEE SHEET *

[ SPC ]

SHEET 1

25-1-94

25

F
A
N

24v
PSU

61
60

+
-

STARMILL
SMART-STEP
POWER SCHEMATIC

F3

PINS ON
SPINDLE BOARD
SEE SHEET *

6 4

B3 B2

BLUE RED

155001



DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE DRN BY DATE A3-

OF

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRY

F
1F

2
F 3

F 4

S G R
SR

R
ES

R
24

v
P
SU

SM
A
R
T 
ST
EP

C
O
N
TR

O
L 
B
O
A
R
D

TR
A
N
SF
O
R
M
ER

C
H
O
K
E

FO
R

SP
IN
D
LE

M
O
TO

R

SP
IN
D
LE

D
R
IV
E

IS
O
LA
TO

R

STARMILL
PANEL LAYOUT
(SMARTSTEP)

16-2-93 150005

SHEET 2

[ SMST2 ]
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F
1F

2
F 3

F 4

S G R
SR

R
ES

R
24

v
P
SU

SM
A
R
T 
ST
EP

C
O
N
TR

O
L 
B
O
A
R
D

TR
A
N
SF
O
R
M
ER

C
H
O
K
E

FO
R

SP
IN
D
LE

M
O
TO

R

SP
IN
D
LE

D
R
IV
E

IS
O
LA

TO
R

SHEET 2STARMILL
SMART-STEP
PANEL LAYOUT

25-1-94 155002
[ SMST2A ]

[ SPC ]



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A McHENRYDENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE DRN BY DATE A3-

OF

F
1

F
2

F
3

F
4

L L A1 A2

13 14

SHEET  3

1 3

SRR ESR

1

F1
F2
F3

F4

SPINDLE DRIVE
CONTROL TRANS

110v CIRCUIT

6.3 AMP
3.15 AMP
3.15 AMP

3.15 AMP

2
6

2
3

2
8

2
5

12

3 4 5 6

78

98
6

0
81 1

01
2 2 2

1 0
2

2 1 8 7

3 4 5 6

1

2

4
8

5
7

6
0

5
8

SMARTSTEP
CONTROL BOARD

17-2-93 150006

STARMILL
RELAY WIRING
(SMARTSTEP)

7961

2 16

S
G
R

IF IN DOUBT  ASK

N171954 55

49 47

ISOLATOR

LN

MAINS IN

T- T+ B3 B2 B1 ZZ Z AA A N L

16

FENNER DRIVE CONNECTIONS
110v

24v
POWER
SUPPLY

C
H
O
K
E

18

ES
0v

2

L

2

N

6
1

+

6
0

-

5 4

EARTH
0v  60

0 - 10v
FROM

INTERFACE UNIT
SEE SHEET 3

55

47

120v
220v
240v

N

1

28v
150 VA

110v
75 VA

28
27

25
24

CONTROL
TRANSFORMER



DENFORD MACHINE TOOLS LTD   BRIGHOUSE   WEST YORKSHIRE DRN BY DATE A3-

OF

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

SHEET

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 16

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1 1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

9
6

B2

TB 6

0v FROM
SMARTSTEP
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