
COMTORCH

ELECTRICAL CODE
FAN

GREEN

BLACK

WHITE

LINE CORD

± 10% 1-3 Ph
208VAC/575VAC

T2
T1

1

��

RED
T3

3 2 4

R
ED

5

BL
AC

K

PE

OUT1

FAST2

PTC1

FAST3 6 3
2

J31
1

5
4

TRIG

ARCINITIATED1

ARCINITIATED2

COMTORCH

3

EL2

J33

J32

4 2
3 1

TR1

TR2

PIP

IND2

IND1

6

SHELF

DCIN+

NATIONAL
TO GROUND PER RED

BLACK

C
AP

AC
IT

O
R

DCIN-

IND1

2 J2
J1

1

IND2

2

X0983

3 1
4 2

J4

J3
1

B/B CTRL.

NEG

1
J5

4
5

J2

J1

12

J11
POS

70C° N.C.

DC-DC+

BB Thermal sensor

1

3

2

4 TH2

TRM4

TRM3

TR1

TA

PROGRAMMATION

TRIG

CONNECTOR

L2

TEST CONNECTOR

J22

4
3

1
2 J21

6 3
2 5 J23
1 4 T1

BUCK BOOST CHOKE L1

RIGHT HEAT SINK

BB POWER BOARD
W05X0982

24Vdc 3800rpm

1

16

3
5
7

J6

8
9

15
14

INVERTER BOARD
W05X0857

70C° N.C.
INVERTER Thermal sensor

TH1

1

12

INPUT BOARD US
W05X0987

400 Vdc ± 5%
15 Vdc ± 5%

LED +15V

15 Vdc IF OPEN

LOCATION: RIGHT FRONT BASE

L1 TYPICAL VALUE:
    800µH @ 0A
    300µH @ 50A
    MAX �  V: 500V

250-900 Vdc ± 5%

15-900 Vdc ± 5%

USE INSULATED PROBE
WARNING: PRIMARY SIDE

POLARITY IS NOT IMPORTANT

POLARITY IS NOT IMPORTANT

LOCATION: RIGHT SIDE REAR LOCATION: RIGHT SIDE MIDDLETH1

TH3

LOCATION: TOP SHELF REAR
CAP: 4200µF 500V

CAUTION: PRIMARY SIDE VOLTAGE

LOCATION: TOP SHELF
1 12

1 12

LEFT REAR  HEAT SINK

POLARITY IS NOT IMPORTANT

1

24

1

24

CONTROL BOARD
W05X0859
LOCATION: CASE FRONT

1
2
3
4

NO FFO

SW2

LOCATION: UNDER INVERTER BOARD

DETAILS ON SHEET 5

Thermal err.

PIP & SAFETY err.
Gas Pressure err.

Torch energized
ON

GOUGE
GRID
CUT

DETAILS ON SHEET 3

+5Vdc

CW

S
POT: 2K5

 SINGLE TURN

DETAILS ON SHEET 2DETAILS ON SHEET 2

CODE: W59X1018
LOCATION: MIDDLE FRONT SHELF

POWER TRANSFORMER

T1 TYPICAL OPERATION:
       23Khz -1+2Khz

400 Vac square wave ± 5%

270 Vac square wave ± 5%

TURN RATIO P1/P2= 1.5

PAS

PRESSURE SENSORSOLENOID VALVE

N.O. contact
open @ 46 p.s.i.
close @ 52 p.s.i.

12Vdc coil

red black
white

black

3F INPUT BRIDGE
LOCATION: LEFT LOW REAR

3F INPUT SWITCH

GROUND

MAX 15 Vdc ± 5%

MAX 15 Vdc ± 5%
MAX 26 Vdc ± 5%

MAX 15 Vdc ± 5%

MAX 26 Vdc ± 5%

OUTPUT BOARD
W05X0858-1
LOCATION: LEFT LOWER SIDE
DETAILS ON SHEET 4

1

2
TH2

70
C

° 
N

.C
.

O
U

TP
U

T 
Th

er
m

al
 s

en
so

r

LO
C

AT
IO

N
: U

N
D

ER
 O

TU
PU

T 
BO

AR
D MAX 15 Vdc ± 5%

OUTPUT CHOKE
LOCATION: LEFT FRONT BASE

L2 TYPICAL VALUE:
    530µH @ 100mA 1Khz
    350µH @ 60A
    MAX �  V: 280V

DETAILS ON SHEET 4

DETAILS ON SHEET 4

LOCATION: LOWER FRONT AREA

(OPTIONAL)
CNC CONNECTOR

MAX OCV 280 Vdc

LOCATION: LOWER FRONT AREA
TORCH + WP CONNECTORS

MAX OCV 280 Vdc

MAX OCV 280 Vdc

CURRENT SENSORS
100A  1:2000

UPPER DEVICE LOWER DEVICE

HCS1 HCS2

FRONT PANEL

LE
FT

 H
EA

T 
SI

N
K

+

-

PRIMARY

SECONDARY

J7

J7 NOT USED

11Kohm

TOMAHAWK 1000
COMPONENT LAYOUT

LOCATION: UNDER BB BOARD

POLARITY IS NOT IMPORTANT

LOCATION: BOTTOM OF SHELF
 LEFT FRONT

LOCATION: TOP OF SHELF
 LEFT FRONT

LOCATION: TOP REAR

LOCATION: BOTTOM SHELF
 LEFT REAR

ELECTRODE

WORK

6 3
2 J66
1

5
4

AC RECTIFIER  BOARD

LOCATION: LEFT LOW REAR
W05X1236

control
Soft start

3 4

TH2

J3 J4

21 21

CONTROL BOARD

INPUT BOARD US

BB PWM BOARD

CAPACITOR: 4200µF 500V

LINE CORD

PRESSURE SENSOR

AIR FILTER

J6

STRAIN RELIEF

J2 J1 J4

J3

J5

J7

J9

CN1

AIR INLET

TORCH CONNECTOR WORK CONNECTOR

PRESSURE REGULATOR

MANOMETER

CURRENT CONTROL KNOB
SELECT MODE BUTTON

INPUT BRIDGE

OUTPUT BOARD INVERTER BOARD

BB BOARD

SOLENOID VALVE

FAN

BB CHOKE

MAIN TRANSORMER

OUTPUT CHOKE

REAR

FRONT

3F INPUT SWITCH
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J1

TO J6 OF INPUT BOARD

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

J2TO J4 OF INPUT BOARD

BUCK_DRIVE1

3

5

7

8

9

14

16

J1 PIN OUT
POS. NET

RECT_AC_LINE

V_BUS

GND

BOOST_DRIVE

BUCK_COM

SHUNT_COM

GND

OTHERS

BUCK DRIVER PILOT SIGNAL

RECTIFIED SIGNAL

DC BUS VOLTAGE FEEDBACK

BOOST DRIVER PILOT SIGNAL

DESCRIPTION

Not USED

PRECHARGE_RELAY1

2

J2 PIN OUT
POS. NET

SGND

POSITIVE RELAY VOLTAGE

NEGATIVE RELAY VOLTAGE

DESCRIPTION

C

G

E

BOOST MODULE

C

G

E

BUCK MODULE

CODE: W58X1078 L1
LOCATION: RIGHT FRONT BASE

BB CHOKE

A2

R1 DC-

DC+A1

IND1

IND2

CR1

DCIN-

DCIN+

R6

1

2

RETURN BUCK DRIVER SIGNAL

RETURN BOOST DRIVER SIGNAL

PLASMA 60A BB BOARD
SCHEMATIC X0982

LOCATION: RIGHT SIDE REAR
BOARD W05X0982

C

G

E

J11

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

TO J1 OF INPUT BOARD

T1

CODE: W59X1018
LOCATION: MIDDLE FRONT SHELF

POWER TRANSFORMER

TR1

TA

TA2TA1

POS

NEG

400Vdc ± 2%

TH2

YELLOW

YELLOW
1

2

YELLOW

YELLOW 1

2

CODE: W9600071
70°C  THERMAL SENSOR N.C.

LOCATION: RIGHT H.S.

CODE: W4100012
LOCATION: LEFT LOWER REAR

3 PH INPUT BRIDGE 60A 1600V

V: 260Vdc

60A INVERTER BOARD
SCHEMATIC X0857

LOCATION: RIGHT SIDE MIDDLE
BOARD W05X0857-3

9Q21Q

Q10Q13

TA= 1:100

IGBT MODULE TYPE "SOT227" 100A 600V ULTRAFAST

PRIMARY WINDING

TH1

LOGIC IGBT DRIVER

1

2

3

4

5

6

7

8

9

10

11

12

J11 PIN OUT
POS. NET

DUTYCUT

TA

-5V

THD

SGND

SDINVB

ICUT_CLP

I_EL

TH1

+15V

OUTPUT CURRENT LEVEL CONTROL

TA SIGNAL (ONLY FOR TEST)

CURRENT SIGNAL FROM HCS2

SECONDARY SIDE GROUND (0V ref)

ON / OFF INVERTER

LOW LEVEL CURRENT IN GRID MODE

THERMOSTAT SIGNAL

+15V SEC. SIDE AUXILIARY SUPPLY

DESCRIPTION

Not USED

THERMOSTAT SIGNAL

Not USED

-5V SEC. SIDE AUXILIARY SUPPLY

N2 N4 N9 N11

N9 N4

N11 N2
OPERATES @ 23Khz -1+2Khz

2

100R 10W PRECHARGE RESISTOR

SHUNT 1milliOHM

VREG

CODE: W9600071
70°C  THERMAL SENSOR N.C.

LOCATION: RIGHT H.S.

CODE: W9600071
4200µF 500V SCREW CAPACITOR

LOCATION: TOP SHELF REAR

C27/28

L1 L2 L3

S1

3 PH MAIN SWITCH
CODE: W7511706

LOCATION: TOP REAR

T1 T2 T3

A1

A2

A2A1

DRIVER

FUNCTIONALITY AND REQUIREMENTS OF THE BOARD W05X0982

The function of this board is to manage the input power (DC/DC converter) to create the 400V DC-BUS for the inverter W05X0857

One high side (buck) module with 75A 1200V ultrafast type IGBT and freewiling ultrafast DIODE inside.
One low side (boost) module with 100A 600V ultrafast type IGBT and ultrafast DIODE inside.

FUNCTIONALITY AND REQUIREMENTS OF THE BOARD W05X0857

The function of this board is convert the DC continuous bus into a high frequency AC (DC/AC converter)

RETURN BOOST DRIVER SIGNAL

4

5

1
2
3

1

2

TH1 PIN OUT
POS. NET

THERMAL SIGNAL SUPPLY

DESCRIPTION

1

2

TH2 PIN OUT

THERMAL SIGNAL SHORTCUT

THERMAL SIGNAL RETURN

TH1

TH2

CONNECTOR MOLEX TYPE 5566c

J11

SCREW BLOCK CONNECTOR

TH2TH1

MAX 15Vdc AMONG THE PINS

PRIMARY SIDE

SECONDARY SIDE

PRIMARY SIDE

INPUT CORD 4XAWG10
CODE: W78X1161
LOCATION: TOP REAR

BLACK

RED

3 X WHITE

12 X AWG22 BLACK9 X AWG22 BLACK

RED

BLACK

MAX 15Vdc WHEN TH. IS OPEN

USE INSULATED ISOLATED PROBE
WARNING: PRIMARY SIDE

GRBW

2 X AWG22 BLACK

INPUT VOLTAGE
208 - 575Vac ± 15%  50/60Hz

INSIDE

OUTSIDE

J1J2

15

IN SHUNT SIGNAL

OUT SHUNT SIGNAL

W05X0987

W05X0987

2

3

C2

4µF 400V CAP.

39K 10W RES.

R7

C1/C3

2 X 2.2µF 1000V CAP.

W05X0987

T1 TYPICAL OPERATIONS AND FEATURES:

THE POWER TRANSFORMER IS MADE WITH
ONE PRIMARY WINDING AND ONE SECONDARY WINDING
THE TURN RATIO Sec/Pri = 1/1,5
THE WORKING VOLTAGE IS 400V±2% SQUARE WAVE
                                @ 23Khz ±1Khz

L1 TYPICAL VALUE:
    800µH @ 0A
    300µH @ 50A
    MAX �  V: 500V

+15V
SGND

LED: +15Vdc auxilary supply

LD1

T1

T2

THD

1

4

1K5

R8

11

USE INSULATED ISOLATED PROBE
WARNING: PRIMARY SIDE SIGNALS

2X20µF

OPERATES @ 20Khz ±1Khz OPERATES @ 20Khz ±1Khz

POLARITY IS NOT IMPORANT

C29

R66 74

DURING CUTTING THE DUTY CYCLE IS AROUND 50%

ON OFF

THD

THERMAL SIGNAL SHORTCUT

61

127

1 8

9 16

1
O

N
 / 

O
FF

 IN
VE

R
TE

R

Power configuration: H-BRIDGE

PWM and driver onboard supplies modulate voltage to the H bridge. Through the main transformer T1 the AC bus is transferred to the secondary.

Four modules with 75A 1200V ultrafast type IGBT and freewiling ultrafast DIODE inside.
PWM configuration: current mode.

The TA transformer senses the primary current and gives isolated feedback to the PWM.
D

U
TY

C
U

T

��
�

TE
M

P

to
895Vdc

BUCK / BOOST AND INVERTER DRAWING

BUCK BOOST BOARD

60A INVERTER BOARD

PG29
STRAIN RELIEF

(LOW LEVEL SIGNAL)

(HIGH LEVEL SIGNAL)
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1 2 3 4 5 6 7 8 9 10 11 12

J3

TO J33 OF OUTPUT BOARD
W05X0857

I_WP1

2

3

4

5

6

7

8

9

10

11

12

J3 PIN OUT
POS. NET

SW_CTRL

-5V

I_EL

SGND

/TR

/PIP

ARCINITIATED

THD

+15V

NOZ

CURRENT SIGNAL FROM HCS1 (2.15V = 60A)

PILOT ARC STATIC SWITCH CONTROL:

-5V SEC. SIDE AUXILIARY SUPPLY

CURRENT SIGNAL FROM HCS2 (2.4V = 60A)

Not USED

TRIGGER TORCH SIGNAL:

PART IN PLACE SIGNAL:

ARCINITIATED

THERMOSTAT SIGNAL

+15V SEC. SIDE AUXILIARY SUPPLY

DESCRIPTION

Not USED

1 4 3 2

J5J7

5 61 2 3 4 5 6

J2

21
11

01
9

8
7

6
5

4
3

2
1

61
51

41
31

42
32

22
12

02
91

81
71

TO J22 OF CONTROL BOARD
W05X0859

J6

TO J1 OF BB BOARD W05X0982

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

J6 PIN OUT

INPUT BOARD
SCHEMATIC X0987

LOCATION: TOP SIDE
BOARD W05X0987

J1

TO J11 OF INVERTER BOARD
W05X0857

12 X AWG22 BLACK

J4

12 X AWG22 BLACK

1

2

3

4

5

6

7

8

9

10

11

12

J1 PIN OUT
POS. NET

DUTYCUT

TA

-5V

THD

SGND

SDINVB

ICUT_CLP

I_EL

TH1

+15V

OUTPUT CURRENT LEVEL CONTROL

TA SIGNAL (ONLY FOR TEST)

CURRENT SIGNAL FROM HCS2

ON / OFF INVERTER

LOW LEVEL CURRENT IN GRID MODE

THERMOSTAT SIGNAL

+15V SEC. SIDE AUXILIARY SUPPLAY

DESCRIPTION

Not USED

THERMOSTAT SIGNAL

Not USED

-5V SEC. SIDE AUXILIARY SUPPLY

VREG

SECONDARY SIDE

PRIMARY SIDE

FAN_ON

1

2

J4 PIN OUT
POS. NET

SGND

POSITIVE RELAY VOLTAGE SUPPLY

DESCRIPTION

61

127

1 3

64

1 2

4 3

CONNECTORS MOLEX TYPE 5566c
211

2413
J2J5 / J7J4 J1 / J3

1 8

9 16
J6

MAX 15Vdc AMONG THE PINS

MAX 15Vdc AMONG THE PINS

WARNING PRIMARY SIDE CONNECTOR

TO J2 OF BB BOARD
W05X0982

3

4

SGND

1
2

J9

24 X AWG22 BLACK

HARNESS COD.: W6860019

HARNESS COD.: W6860018

HARNESS COD.: W6860020

RELAY

POSITIVE FAN VOLTAGE SUPPLY

FAN

24Vdc 1.1A
3800 rpm ± 10%
260 CFM in free air
172 x 150 x 51 mm

AWG22 BLACK

AWG22 RED

AUXILIARY SUPPLY

3 5 7/16

MAX 900Vdc AMONG THE PINS

1

2

J5 PIN OUT
POS. NET DESCRIPTION

3

4

MAX 15Vdc AMONG THE PINS

BB CONTROLLER

5

6

SGND

VALVE

GASERR

NEGATIVE SOLENOID SIGNAL

POSITIVE SOLENOID SIGNAL

AIR PESSURE "OK" SIGNAL

NOT USED

TO PRESSURE SENSOR AND
SOLENOID VALVE

1

2

J7 PIN OUT
POS. NET DESCRIPTION

3

4

5

6

SGND

SCREW BLOCK CONN.

+15V +15V SEC. SIDE AUXILIARY SUPPLY

/TR TRIGGER SIGNAL

ARCINITIATED ARC INITIATED SIGNAL

REMSIGN REMOTE CONTROL SIGNAL

VCC_5 +5V SEC. SIDE AUXILIARY SUPPLY

HARNESS COD.: W6860017

HARNESS COD.: W6860017

2 X AWG22 BLACK

HARNESS COD.: W6820009

9 X AWG22 BLACK

SEE SHEET N°3

BUCK_DRIVE1

3

5

7

8

9

14

16

POS. NET

RECT_AC_LINE

V_BUS

COM

BOOST_DRIVE

BUCK_COM

SHUNT_COM

COM

BUCK DRIVER PILOT SIGNAL

RECTIFIED SIGNAL

DC BUS VOLTAGE FEEDBACK

BOOST DRIVER PILOT SIGNAL

DESCRIPTION

RETURN BUCK DRIVER SIGNAL

15

IN SHUNT SIGNAL

OUT SHUNT SIGNAL

C

G

E

Q2

C

G

EQ3

D1

D2

D8D32

C51

COM

T1A

T1
D

D37

13 LOW POWER SIGNAL+150_V

+150_V

T1C

+26V_SECT1E
BUCK_+15V

+15V_pREG.V

T1B
TO X2

SEC. SUPPLY

PRIM. SUPPLY

+15V

PWM

K

A

PRIMARY SIDE LOGIC

BBSTC

E

OC13

OC14

OC15

OC16

CE/US

ACLOSS

READY_OK

2

31

4

OC17

PRECHARGE_RELAY

1

2

3

4

5

6

7

8

9

10

11

12

J2 PIN OUT
POS. NET

SGND

GASERR

I_EL

I_WP

READY_OK

SW_CTRL

TH1

DUTYCUT

DESCRIPTION

+15V

13

14

15

16

17

18

19

20

21

22

23

24

+15V SEC. SIDE AUXILIARY SUPPLY

SGND

NOZ NOT USED

REMSIGN

/PIP

SDINVB

TH2

/TR

SOL

FAN

ARCINITIATED

ICUT_CLP

BBST

ACLOSS

TA

ARC INITIATED: 0V= ARC ON; 15V= ARC OFF

SIGNAL "READY OK" TO START CUTTING:
   0V = NO ERROR -> OK TO START
 15V = ERROR -> WAITING NO ERROR TO START

CURRENT SET SIGNAL  9.6V = 60A

SOLENOID VALVE SIGNAL: 0V= SOL. ON; 15V= SOL. OFF

FAN SIGNAL: 0V= FAN OFF; 15V= FAN ON

LOW LEVEL GRID MODE: 0V= NO CLAMP; 15V= CLAMP

AIR PESSURE SIGNAL:
    0V PRESSURE OK
  15V PRESSURE OUT OF RANGE

PILOT ARC STATIC SWITCH SIGNAL:
   0V = STATIC SWITCH CLOSE
 15V = STATIC SWITCH OPEN

REMOTE CONTROL SIGNAL: 0-4.28V = 0-60A

TA SIGNAL (ONLY FOR TEST)

SWITCH OFF BB: 0V= BB ON; 15V= BB OFF

LOSS OF WAVE SIGNAL: 0V=OK, 15V=ERROR

GND SEC. SIDE AUXILIARY SUPPLY (0V ref)

CURRENT SIGNAL FROM HCS2 (2.4V=60A)

CURRENT SIGNAL FROM HCS1 (2.15V = 60A)

PART IN PLACE SECONDARY SIDE SIGNAL:
   0V= shield cup in the right position
 15V= shield cup wrong assembled

TRIGGER TORCH SECONDARY SIDE SIGNAL:
  0V = trigger dry close
15V = trigger raleased

NOT USED

THERMOSTAT SIGNAL: 0V= NO ERROR; 15V= ERROR

GND SEC. SIDE AUXILIARY SUPPLY (0V ref)

GND SEC. SIDE AUXILIARY SUPPLY (0V ref)

RETURN SEC. SIDE AUX. SUPPLY (0V ref)

SHUT DOWN INVERTER SIGNAL:
   0V = inverter ON
 15V = inverter OFF

LOCATION: LOWER REAR

AIR FLOW: BACK TO FRONTRESPECT THE POLARITY

NOT USED

1

2

J9 PIN OUT
POS. NET

SGND

DESCRIPTION

FAN AUXILIARY SUPPLY (26Vdc)FAN_ON

GND SEC. SIDE AUXILIARY SUPPLY (0V ref)

D26

+15V

Q
5

SGND

COM

SGND

COM

BUCK_COM COM

AUX SUPPLY CTRL
OCI1

BOOSTRAP

SECONDARY
SIDE LOGIC

+26V_SEC

USE INSULATED PROBE
WARNING: PRIMARY SIDE

CN1
CPLD JTAG

J8 EDGE CONNECTOR

LED

LD1

LD3

LD4

LD2

1

2

CN1 PIN OUT (JTAG SIGNAL FOR CPLD)

POS. NET DESCRIPTION

TDO

3

4

5

6

TDI

TCK

TMS

+3.3V

COM

REG.V

COM

+15V_prim
-5V_prim

X6

X8

X11

Lit when buck is operating

Lit when boost is operating

Lit when +15V_prim is present

Lighted when
+15V is present

FAN OPERATION

When the unit is energized the fan starts
to run at "High speed".

REG.V

COM

+15V_p +3.3V

X1

Test Data Output

Test Data Input

Test Clock

Supply for JTAG

RETURN OF NOT INSULATED SUPPLY (0V ref)

RETURN SEC. SIDE AUX. SUPPLY (0V ref)

RETURN SEC. SIDE AUX. SUPPLY (0V ref)

RETURN SEC. SIDE AUX. SUPPLY (0V ref)

RETURN SEC. SIDE AUX. SUPPLY (0V ref)

RETURN OF NOT INSULATED SUPPLY (0V ref)

RETURN OF NOT INSULATED SUPPLY (0V ref)

SHUNT_AC

PIN 13 ONLY FOR TEST

FAN AS NEEDED FUNCTIONALITY

Test mode select

After five minute from when the machine has
been turned on and no current flow to the
output the fan goes from high speed to low
speed.

USE INSULATED ISOLATED PROBE
WARNING: PRIMARY SIDE SIGNALS

��
��

��
��

��
��

��
��

��
��

��
�

����������
���������

21
11

01
9

8
7

6
5

4
3

2
1

1
2

3
4

����

���������������

���

��������

TRIG

PIP

SET

TEMP

COM

COM

S P��
�

��
��

��
�

ISOLATED

MAX 26Vdc BETWEEN THE PINS

2

31

4

2

31

4

2

31

4

INPUT BOARD AND BB PWM DRAWING

CE\US HIGH LEVEL = CE VERSION, LOW LEVEL = US

If the high temperature error comes from the
thermal sensor (TH1) the µC puts the fan in
High speed status until the error disappears.
After that the process starts again from the
beginning.

FUNCTIONALITY OF THE BOARD:
1) PROVIDE FAN MOTOR DRIVE SUPPLY
2) MANAGE AIR SOLENOID VALVE
3) MANAGE BUCK AND BOOST

POWER MODULE (PWM + DRIVER)
ON THE BOARD IN PRESENT THE
AUXILIARY SUPPLY FOR PRIMARY AND
SECONDARY SIDE NEEDS.

LD1
FOR TEST ONLY

0V SHIELD CUP IN THE RIGHT POSITION
15V SHIELD CUP ASSEMBLED WRONG

0V TRIGGER DRY CLOSED
15V TRIGGER RELEASED

0V PILOT ARC STATIC SW. CLOSED
15V PILOT ARC STATIC SW. OPENED
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J33

TR2

TR1

J32

EL2

HCS2

TH2

IND1

IND2

OUT1

HCS1

T1 CODE: W59X1018

CODE: W58X0672L2

PLASMA 60A OUTPUT BOARD
SCHEMATIC X0858

LOCATION: LEFT SIDE

LOCATION: LEFT FRONT BASE

LOCATION: MIDDLE FRONT SHELF

61

127
13J33J

1 3

6 4
J32

1 2

4 3

D1

D15

CODE: W9600071

YELLOW

YELLOW

70°C  THERMAL SENSOR N.C.

OUTPUT SIDE

CURRENT SENSOR

CURRENT SENSOR

POWER TRANSFORMER

100A  1:2000

100A  1:2000

CODE: W03X0935
LOCATION: BOTTOM LEFT FRONT

FEMALE TORCH CONNECTOR

CODE: W7600025
LOCATION: BOTTOM RIGHT FRONT

FAMALE TWIST CONNECTOR

RED

RED

WHITE

6

5

AIR + ELECTRODE
CONNECTION

BLACK
BLUE
BROWN

1
3
9

2

4: KEY
7

8

�NOT USED

9

64
5

3

2

7

1
8

WHITE

I_WP1

2

3

4

5

6

7

8

9

10

11

12

J33 PIN OUT (FOR VOLTAGES SEE PAGE 3)

TO J3 OF INPUT BOARD
W05X0987

POS. NET

SW_CTRL

-5V

I_EL

SGND

Not USED

/TR

/PIP

ARCINITIATED

THD

+15V

NOZ

CURRENT SIGNAL FROM HCS1

-5V SEC. SIDE AUXILIARY SUPPLY

SECONDARY SIDE GROUND

Not USED

ARCINITIATED

THERMOSTAT SIGNAL

+15V SEC. SIDE AUXILIARY SUPPLAY

CNC CONNECTOR

PIP1

2

3

4

J32 PIN OUT
POS. NET

TRIG

COMTORCH

PART IN PLACE SIGNAL

TRIGGER TORCH SIGNAL

COMMON RETURN

FAST2

FAST3

DESCRIPTION

COMTORCH COMMON RETURN

3
2

1

1

2

NOZZLE
CONNECTION�

�TRIGGER / PIP
CONNECTION

ARCINITIATED11

2

3

4

J31 PIN OUT
POS. NET

Not USED

TRIG

ARC INITIATED RELE CONTACT

TRIGGER COMMAND

ARCINITIADED2

5

6

Not USED

ARC INITIATED RELE CONTACT

COMTORCH COMMON TR/PIP RETURN

CODE: W58X0672
LOCATION: BOTTOM FRONT

CNC CONNECTOR (OPTIONAL)

1 3 4 6

TORCH CONNECTOR

�

�

� �
�

�

�

� �
�

��

� �

J K I M D
G

LOCATION: LEFT H.S.

6

1
3
9

2

4

7

8

5

TWIST CONNECTOR 25 (+)

CONNECTORS PINOUT

WORK CABLE + CLAMP

ELECTRODE

WORKPIECE

NOZZLE

-

+

+

TRIGGER TORCH

PART IN PLACE

TORCH SCHEMATIC

TORCH FUNCTIONS AND REQUIREMENTS

PILOT ARC: The pilot arc current is 18A±2A for 4 seconds. The pilot arc current increases up to 25A
when the cut is starting (the treshold is around 4A of the I workpiece).
When the cut is established the pilot arc is turned off.

The pilot arc ignition is lift type
The maximum OCV is 320Vdc

The cutting air flow time varies with the current setting from 15s @20A to 30s @60A
The length of the standard manual torch is 25' (7.5m); available optional 50' manual torch and 25' mechanized torch.

MAX OCV: 280Vdc

Max V: 280Vdc

More info about the torch and consumables is available in the manual.

MAX 15Vdc WHEN TH. IS OPEN

MAX 17Vdc AMONG THE PINS

MAX 17Vdc AMONG THE PINS

MAX 280Vdc BETWEEN
   THE PINS D AND G

MAX OCV: 280Vdc

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

Not USED

MAX 15Vdc AMONG THE PINS

SGND1

2

TH2 PIN OUT
POS. NET

THD

SECONDARY SIDE GROUND (0V ref)

THERMOSTAT SIGNAL

PTC1

CONNECTORS MOLEX TYPE 5566c

+ VoutFAST2

FAST3

FAST2 AND FAST3 PIN OUT (CNC)
POS. NET

- Vout

POSITIVE OUTPUT VOLTAGE

NEGATIVE OUTPUT VOLTAGE

MALE TWIST CONNECTOR

1 2

MALE TORCH CONNECTOR

TORCH SHEATH

PA

SHIELD
CUP

+

SWIRL RING

AIR TUBE

21

BOARD W05X0858-1

2

3
1

4

2

3
1

4

J31

3

OK3 OK4

4

WORKPIECE CABLE FUNCTIONS AND REQUIREMENTS

The length the standard workpiece cable is 20' (6m).
The cross section is 16mm²

6 X AWG20 BLACK

E1

EMI GND

E2
EMI GND

2

31

4

OK1

C

G

E

2

dc/dc

T1

MAX 17Vdc

Creepage distance between output and control 8mm.
Isolation between output and control 4kV

FUNCTIONALITY OF THE BOARD W05X0858
The function of this board is to manage the output current and signals.

SECONDARY WINDING

AIR

CODE: GRD-100A-16-6M

CODE: PTH-061A-CX-7M5
TORCH LC65

Two diode module, ultrafast type, (D1 and D15) rectify the secondary from the power transformer and create the output DC supply.
Two current sensors manage the current that flows in the workpiece and in the electrode and generates the feedback to the control to manage the different cutting operations.
DC/DC converter on board provides isolation for the torch signals (trigger, pip), the static switch, CNC signal and the secondary side control system.
The Pilot Arc is managed by a static switch (IGBT 75A 1200V) Q1.

12 X AWG22 BLACK

SEE PAGE 6
AIR FLOW PATH

50R ± 20%

PILOT ARC
STATIC SW.
IGBT
75A 1200V

OPTOCOUPLER

OPTODRIVER

WARNING

OUTPUT DIODE:
2 X 60A 1200V ultrafast

J. K, I, M
MAX 17Vdc AMONG THE PINS

DESCRIPTION

DESCRIPTION

DESCRIPTION

CNC INTERFACE

PIN D AND G:  "ARC VOLTAGE"

PIN I AND J:  "ARC INITIATED"

PIN K AND M:  "ARC START"

C37 100nF ± 20%

FAST-ON type 6.3 X 0.8

ELECTRODE

UPPER DEVICE

LOWER DEVICE

KEY

3/8"

TYPICAL 125V
DURING CUT

FROM TORCH CONN.

T1 TYPICAL OPERATION:
    270V SQUARE WAVE @ 23Khz -1+2Khz

L2 TYPICAL VALUE:
    530µH @ 100mA 1Khz
    350µH @ 60A
    MAX �  V: 280V

CURRENT SIGNAL FROM HCS2

AWG 5

SGND

5

SECONDARY SIDE

OUTPUT CHOKE

��
�

��
��

��
�

DESCRIPTION

OUTPUT STAGE AND TORCH DRAWING

PILOT

(Internal view)

PILOT ARC STATIC SWITCH CONTROL

TRIGGER TORCH SECONDARY SIDE SIGNAL

PART IN PLACE SECONDARY SIDE SIGNAL

The arc Voltage circuit can be used for activating a torch height control.
This circuit can be accessed through pins D and G of the CNC connector (MS type 14 pins).
These pins provide full electrode to work voltage, the only limitation is a 50 ohms PTC. The maximum voltage is 280Vdc.

The ARC INITIATED circuit provides information as to when the cutting arc has transferred to the piece.
This circuit can be accessed through pins I and J of the CNC connector (MS type 14 pins).
These pins provide a dry relay contact that closes 500mS after the arc has transferred.

The ARC START circuit allows the triggering of the machine.
This circuit can be accessed through pins K and M of the CNC connector (MS type 14 pins).
The circuit has a 17Vdc nominal open circuit voltage and it requires a closed circuit to be activated.
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J22

Thermal: turns on when the unit is overheated

PIP & SAFETY: blinking means error on

pressure is under appropriate value
Gas Pressure: turns on when the air/gas

Unit must be turned off to reset.
Torch energized; blinking means undevoltage condition

input Voltage out of range [ autorestart]
Power ON: fixed machine ON; blinking means

torch assembly.

PIP alarm

Gas alarm

ON

ON

OFF

OFF

OFF

ON

OFF

OFF

ON

OFF

alarm
Thermal

lockout
Voltage
Internal

pushed
Trigger

No pilot arc

Head torch

out of rank
Voltage
Input

Error Thermal

LEDS INDICATION TABLE

OFFBlink

ON

ON

ON

ON

ON

OFF

Blink

OFF

Blink

OFF

OutputPower On

OFFOFFOFF

OFF

OFF

ON

ON

N.I.

ON

OFF

ON

N.I.

OFF

OFF

OFF

ON

Blink

ON

Gas PIP

Automatic calibration of the unit
CE / USA interface for managing BB errors or alarms
Managing of all errors and alarms of the unit.
gouge processes.
Managing of the pilot arc functionality for grid and
grid and gouging process.

User interface and main CPU board for cutting
CONTROL BOARD FUNCTIONS.

+15Vdc +5Vdc

LOCKOUT
UNDERVOLTAGE

SUPPLY
POWER
INTERNAL

13Vdc THE UNDERVOLTAGE

SIGNAL ERROR IS GENERATED

IF +15Vdc DROPS BELOW

MICROCONTROLLER

1

2

3

4

5

6

7

8

9

10

11

12

J22 PIN OUT for voltages see page 3.
POS. NET

SGND

GASERR

I_EL

I_WP

READY_OK

SW_CTRL

TH1

DUTYCUT

DESCRIPTION

+15V

NORMALY OPEN
PUSH BUTTON

GOUGE: REMOVING METAL MATERIAL

GRID: CUT ON GRIDWORK

CUT: FOR SOLID METAL PIECE

INTERFACE BLOCK

CONTOL BOARD
SCHEMATIC X0859

LOCATION: FRONT SIDE
BOARD W05X0859

13

14

15

16

17

18

19

20

21

22

23

24

+15V SEC. SIDE AUXILIARY SUPPLY

GND SEC. SIDE AUXILIARY SUPPLY (0V ref)

SGND

NOZ NOT USED

REMSIGN

/PIP

SDINVB

TH2

/TR

SOL

FAN

ARCINITIATED

ICUT_CLP

BBST

CE\US

TA

ARC INITIATED

CURRENT SET SIGNAL

SOLENOID VALVE SIGNAL

FAN SIGNAL

LOW LEVEL GRID MODE

REMOTE CONTROL SIGNAL

TA SIGNAL (ONLY FOR TEST)

211

2413
J22

CONNECTORS PINOUT

CONNECTOR MOLEX TYPE 5566c

from trigger release.

becomes fixed and another 5s must pass

If the trigger is pulled during 5s the PIP LED

after which, the unit can cut.

Note: when PIP error is removed, PIP LED blinks for 5s,

using blue arrow on front panel

purge function below 20A, set value

Set current potentiometer 20-60A;

+5Vdc

CW

MAX 15Vdc AMONG THE PINS

1 2 3 4
J21

RESET

BKGD

CCW

S

PROGRAMMING CONNECTOR

1 2 3 4 5 6 7 8
J23

TESTING CONNECTOR

TA1

2

3

4

5

6

7

8

J23 PIN OUT see note at connector
POS. NET

FAN

THER

RX

TX

CURRENT SIGNAL FROM TA

GND THE PIN TO PUT THE FAN OFF

THERMAL LED SIGNAL

RX rs232 (FROM PIN14 / U2)

DESCRIPTION

SGND SECONDARY SIDE GROUND

SGND SECONDARY SIDE GROUND

READY_OK SIGNAL READY OK

TX rs232 (FROM PIN 13 / U2)

+5Vdc1

2

3

4

J21 PIN OUT see note at connector
POS. NET

SGND

BKGD

SEC. SIDE +5V AUXILIARY SUPPLY

DESCRIPTION

RESET PROGRAMMING SIGNAL TO PIN 3 / U2

SECONDARY SIDE GROUND

PROGRAMMING SIGNAL TO PIN 56 / U2

J21

1

CONNECTORS AMP MODU2

1

2

7

8

4

J23

2
6

SWITCH OFF BB

HIGH LEVEL = CE VERSION

SEE ELECTRICAL
SCHEME FOR DETAIL

1 2 3 4LED

CUT MODE SELECTION:

ONLY INTERMAL USE

ONLY INTERMAL USE

POT: 2K5
 SINGLE TURN

1
2
3
4

OFFON
1

2

3

4

SW2 SETTING
POS. SET

OFF

OFF

OFF

NOT USED
SW2

SW1

GND SEC. SIDE AUXILIARY SUPPLY (0V ref)

CURRENT SIGNAL FROM HCS2

CURRENT SIGNAL FROM HCS1

60

20

30
40

50

NOT USED

THERMOSTAT SIGNAL: 0= NO ERROR; 1= ERROR

U16

DIGITAL POT.

71
61

51
41

31
21

11
01

9
8

7
6

5
4

3
2

1
42

32
22

12
02

91
81

FAN

TRIG

SET

TEMP

COM

COM

INPUT BOARD
 W05X0987

TO J2 OF LED

AIR PESSURE SIGNAL

SIGNAL "READY OK" TO START CUTTING

PILOT ARC STATIC SWITCH SIGNAL

PART IN PLACE SECONDARY SIDE SIGNAL

SHUT DOWN INVERTER SIGNAL

TRIGGER TORCH SECONDARY SIDE SIGNAL

CONTROL BOARD DRAWING

ACLOSS LOSS OF WAVE SIGNAL

BLUE = PURGE

V

A

U16 NOTE:
THE DIGITAL POTENTIOMETER IS FOR FACTORY USE ONLY:
DURING FINAL TEST IT IS USED TO SET THE UNIT.
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AIR SYSTEM DRAWING

INPUT FILTER FUNCTIONS AND REQIREMENTS

DRAIN HOLE

Nominal filtration rating: 5µm
Maximun input pressure: 1Mpa (145 psi); set pressure range: 0.05 - 0.8Mpa (7.2 - 116 psi)

Ambient and operating fluid temperature: +5 to 60°C

DRAIN KNOB

BOWL

FLOAT

1/4" FEMALE THREAD

VALVE

VALVE SEAT

Drain off; normally close type (see below)

SOLENOID VALVE FUNCTIONS AND REQUIREMENTS

Type: 2 way

Port size: One-touch fitting for Ø6

Grommet + AWG 22 red and black wire.

PRESSURE REGULATOR FUNCTIONS AND REQUIREMENTS

Compact mainfold regulator with adj. relief mechanism and manometer

Port size: One-touch fitting for Ø6

Maximun input pressure: 1Mpa (145 psi); set pressure range: 0.05 - 0.7Mpa (7.2 - 101 psi)

Typical flow rate with inlet 0.7Mpa (101 psi): outlet: 0.4Mpa (58 psi) @ 115 l/min

PRESSURE SWITCH FUNCTIONS AND REQUIREMENTS

Max. electric ratings: N.C. 15A 250Vac N.O. 9A 250Vac
Electrical entry: FAST-ON 6.3 X 0.8 mm
Max. working temperature: + 90°C (UL)
Pressure range: 0.2 - 0.8 Mpa (29 - 116 psi)
High setting pressure: 0.36 Mpa (52 psi)   ± 5%
Low setting pressure: 0.32 Mpa (46 psi)   ± 5%

Type: N.O. and N.C. contacts  - USED COM + N.O.

Connection size:

Electric port size: Fast-on 6.3 x 0.8mm

COM

NC NO

1/8" male THREAD

1.00.1

Mpa

OUT IN

Mpa = PSI see page1 for conversion

IN OUT

Set to blue arrow

(80 psi)
on nameplate

Mpa = Mega Pascal
PSI = pound per square inch Min. operating pressure:  0.01Mpa (1.45 PSI)

Max. operating pressure: 0.6 Mpa (87 PSI)

Nominal electric ratings:                          12Vdc, Inrush: 2.9W, Holding: 0.6W
Electrical entry:                                        Grommet + AWG 22 red and black wire
Coil value:                                                10 kOhm +/-1 kOhm (taking care the correct polarity)
Ambient and fluid temperature working:   -10 + 50°C

IN OUT

IN OUT

AIR SYSTEM PATH

CODE: W03X0935
LOCATION: BOTTOM LEFT FRONT

FAMALE TORCH CONNECTOR

LOCATION: BOTTOM LEFT SHELF
LEI code: W8800202

LOCATION: TOP LEFT SHELF

PRESSURE SENSOR

LOCATION: TOP LEFT FRONT

PRESSURE REGULATOR WITH MANOMETER
LOCATION: TOP RIGHT SHELF
LEI code: W8800200
INPUT AIR FILTER

LEI code: W8800215
INPUT KNOB

LOCATION: REAR UPPER LEFT

LEI code: W8800320
AIR TUBE: POLYURETHANE TUBE Ø6 X 4

LEI code: W8800212
One-touch Ø6 - 1/4" connection

LEI code: W8800203

LEI code: W8800019

SOLENOID VALVE

LEI code: W8800217
One-touch  Ø4 - 1/4" connection

LEI code: W8800219
One-touch T Ø6

REAR FRONT

INSIDE

COM

LEI code: W8800216
One-touch T Ø6

LEI code: W8800213
One-touch Ø6 - 1/4" connection

LEI code: W8800218
One-touch T Ø6

NC

1
RED

452

BLACK

BLACK

WHITE

TO J5 OF INPUT W05X0987

LEI code: W8800205
DRAIN TUBE: POLYURETHANE TUBE Ø4 X 2.5mm

NO

DRAIN TUBE

NORMALLY OPEN

TO ADJUST:
PULL AND TURN
PUSH TO LOCK

Mpa psi
0.1 19.5
0.2 29.0
0.3 43.5
0.4 58.0
0.5 72.5
0.6 87.0
0.7 101.5
0.8 116.0
0.9 130.5
1.0 145.0

IN

IN and OUT exits are printed on the casting.

Turning knob manually ccw lowers it causing the sealing action of valve seat to be interrupted,
thus allowing the condensate to drain off.

The input filter has a double function: filters the dust and removes the water present in the
air supply, auto drain system.

Working principle: floating type auto drain. When there is an accomulation of condensation
                             inside the bowl the FLOAT rises due to buoyancy and the seal at valve seat
                             is interrupted. The condensation inside the bowl drains out through the knob.
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INPUT BOARD W05X0987
PWM BB BOARD W05X0983

BOARD LAYOUT DRAWING

R5
6

C6

C2
8

1 2

X1

Q5 C2
3

R9
8

C16

R104

C1
7

R100

R102

C3
9

R9
9

R101

X8

R1
06

R111

R1
09

R110

R108

R107

R3
4

LE
D1

R6
7

R6
8

R3
3

Q6

R7
0

R6
9

R2
2R1

5

R7R1
4

R1
2

DZ
1

DZ3

CN2

653 4

C15

119 0187

R1
1

C1

R1

12 13 14 15

R4

C3
R6

R13

029161 71 81

R9
R8

R1
7

C1
0

C4

21 22

D2

R1
0 Q1 C5

D3

R5
2

R44

R4
0

R3
1

R103R8
4

C3
7

C3
8

D1

D7

C8
C2

4

C7

X4

R95

C2
DZ

2
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R5R3

R94
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Y1
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9C11

R45

R58 R59
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7
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9
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8

R4
8

R60
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4
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2
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4
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8
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8
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6
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0
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7
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6 R3

9

C32
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33C
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1
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1
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9
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7
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R7
2
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1
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R7
4
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3

Q10Q9

R7
6

R7
7
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C35
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1
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0
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2
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3 R8

7
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8
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6

R6
2

R8
5

R8
6

R6
3
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R65

R3
2

R2
1

R2
9

D5 D6
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3

R3
0
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1

Q4
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4
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5
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4
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R41R1
05

R43

R53

X7
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0
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OUTPUT BOARD W05X0858

PWM BB BOARD W05X0983
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NO LEAD CONNECTION

NO LEAD CONNECTION

TO OUTPUT CHOKE

����
������

����
������

BOTTOM

TO ELECTODE

TO WORK

TO NOZZLE

BOTTOM

BLACK: TO CAPACITOR-
     (UPPER REAR)

MODE PUSH BUTTON

POT

MODE LEDS STATUS LEDRED: TO CAPACITOR + (UPPER REAR)

BLACK: TO CAPACITOR -
       (UPPER REAR)

RED: TO CAPACITOR +
     (UPPER REAR)

TO B.B. CHOKE

TO B.B. CHOKE

RED: FROM
INPUT BRIDGE +

BLACK: FROM
INPUT BRIDGE -

BLACK: TO BB
      DCIN-

RED: TO BB
      DCIN+

INPUT LINE

(daughter board of Input board)

CONTROL BOARD W05X0859BB BOARD W05X0982INVERTER BOARD W05X0857

AC RECTIFIER
BOARD W05X1236

FROM SEC. OF
 MAIN TRANSFORMER

TO PRI. OF
 MAIN TRANSFORMER

TOMAHAWK 1000  MACHINE SCHEMATIC  M22293 REV: A  PAGE 7 

6/22


