
J1-16

J1-12

T1

Output Components
Panel, top back

832
BLACK
WHITE

J1-18
J1-15

J1-14

COMPONENT LOCATIONS ON MACHINE
ARE LABELED IN GREEN
COMPONENT DESCRIPTIONS AND
DETAILS LABELED IN RED

J1-6
J1-5

J1-10
J1-2

25FT
23FT
92TL
92TR

TO RIGHT SIDE
CONTROL BOARD:
CONNECTOR J1

J1-20615

J2-4

J2-3
J2-1
J2-2
J2-5
J2-6

ENCO
DER

LCD DISPLAY 2

1

J2-17

J2-16

2

3

4

5

Not Connected (NC)

CAN-H

CAN-L

J2-18

J2-13 12 V
Upper Panel, front

RIGHT

Control Panel,
front right6J2P2

1

6

5
4
3
2
1

VRED (VCC)

0 V OPEN - 5 V CLOSED

WHITE (PH1)
YELLOW (PH2)
GREEN (SWA)

BLUE (GND-W)
BLACK (GND-Y)

3.3 V

3.3 V

0 V

R2

W2
Y2
G2
U2
B2

WH

BU

GY

BK

VRD
OFF ON

CONTROL
BOARD
RIGHT

Red Switch
on PC Board

Output
Components

Panel, top front
RIGHT

VRD
OFF ON

CONTROL
BOARD
LEFT

Red Switch
on PC Board

Output
Components

Panel, top front
LEFT

ROTOR FIELD DISABLE SIGNAL FROM RIGHT SIDE CONTROL BOARD

TRANSMIT UART LEFT TO RIGHT CONTROL BOARD

TRANSMIT UART RIGHT TO LEFT CONTROL BOARD

FLOW THRU CHOPPER DRIVE NEGATIVE

FLOW THRU CHOPPER DRIVE POSITIVE

J1-4
J1-3

J1-10
J1-2

25FT
23FT
92TL
92TR

TO LEFT SIDE
CONTROL BOARD:
CONNECTOR J1

J1-20 615

T3

TERMINAL BLOCK AND
GROUND STUD ON BACK OF
UPPER PANEL RIGHT SIDE

GND-P
GND-AR
GND-BR
GND-W
GND-X

G

7-PIN AMPHENOL

SPOOL GUN CONNECTOR

10K

10V

0V - 10V

15V
CONTACTOR

A

R

F
E
D
C
B

MOTOR

15V

0V

J2-9

J2-23
J2-20

J2-14
J2-24
J2-25
J2-35

300R

376R
302R
304R
75CR

77CR

301R

75AR

77AR

75A

77A

G

7-PIN AMPHENOL

SPOOL GUN CONNECTOR

10K

10V

0V - 10V

15V
CONTACTOR

A

R

F
E
D
C
B

MOTOR

15V

0V

77C

301

300

376
302
304
75C

J2-9

J2-34J2-23
J2-20

J2-14
J2-24
J2-25
J2-35

J2-32 2
4J2-31

77A
76A
75A

77B
76B

75B

T1

6-PIN AMPHENOL

REMOTE
CONTROL

10K

10 V

0 V - 10 V

0 V

GROUND

A
R

F

C
B

D

4B

2B
CONTACTOR

E 4
2

GROUND-B

J1-16

J1-19GROUND-T

Battery voltage:
12.6 volts at rest
14 volts engine running

Left side of
engine block
at flywheel
housing.

Back right
side of
machine

Left side of
engine near
radiator fan.

ENGINE SUPPORT
ON BASEENGINE BLOCK

12V
BATTERY

-

+

STARTING
MOTOR

STARTER
SOLENOID

ALTERNATOR
B+233A

231

GND-K

L
IG

T3

START
BUTTON

+

85

30

87
A

86

CR1

87

CB4
10A

23252A
232285

231
238A

238B

232Z238D

GLOW PLUG
 BUTTON

GLOW
PLUGS

23952A

J1-22
J1-17

Control Panel,
front RIGHT

Upper Panel,
LEFT

Output Components
Panel, under LEFT pcb

Output Components
Panel, under LEFT pcb

Grey plug right
engine near fan

377
232J1-1

J1-9

+

85

30

87A

86

CR2

87

377

ENGINE STARTER
SOLENOID RELAY DRIVE
(PULLS LOW TO START)

ACTUATOR
+
-

58
58N

Control Panel,
front LEFT

31

32

2B

75B

42A

76B

115VAC

CONTACTOR

WORK

42VAC

J

A

D
C

H
K

E
F
G

I

REMOTE
CONTROL

NC

NC

77B

4B

GND-AGROUND B

14-PIN AMPHENOL

J2-15

J2-26

I.D. JUMPER.
Identifies as left side
mounted control
board

J NC

Control Panel, bottom RIGHT

L2 CHOKE

J2-12

J2-29

821

 208CR

206DR

J1-21T3

GND-X

SWITCH CONTACTS
SHOWN IN "+"

POSITION

WIRE FEEDER
VOLTMETER

SWITCH

 208CR

21R
SHOWN IN

"SINGLE
OPERATOR"

POSITION
(450A)

SELECTOR
SWITCHMiddle of front

control panel

-

 POS-STUD

I
+

208

208C

206B

NEGATIVE WELDING OUTPUT
TERMINAL

BYPASS
FILTER

ASSEMBLY

206AR

R2

13BR

13AR
206C

NO NC
 B3 CHOKE

 B6 CHOKE

Connection Point
on Chopper Panel

SW1

+

206AR

208AR

206DR

821

POSITIVE WELDING OUTPUT
TERMINAL

Behind right side
output studs

Control Panel,
RIGHT

250Ω
25W

208C

206DJ2-12

J2-29

SWITCH CONTACTS
SHOWN IN "+" POSITION

WIRE FEEDER
VOLTMETER

SWITCH

21

SWITCH CONTACTS
SHOWN IN "+" POSITION

21

208C

206C

208C

POSITIVE WELDING OUTPUT
TERMINAL

NEGATIVE WELDING OUTPUT
TERMINALI

+

208

206B

BYPASS
FILTER

ASSEMBLY

L1 CHOKE

 B6 CHOKE
 B3 CHOKE

Connection Point
on Chopper Panel

206A

206A206D

Behind left side
output studs

Control Panel,
LEFT

J2-10

J2-8

Inbetween Front
Panel and Output
Components
Panel on RIGHT
side wiring

CB3
20A

CB2
20A

Output Components
Panel, under RIGHT
pcb

200

120V
RECEPTACLES

CR3
POWER RELAY

COM

NO

311R
310R

J2-10
J2-8

 3B
 6D

8W 8W8B

GND-R

GND-R

1
2
3
4

LI
N

E

LO
A

D

HOT

WHITE
G

RE
EN

GFCI

GRAY
WHITE

RED
BLACK

LI
N

E

LO
A

D

HOT

WHITE

G
RE

EN

GFCI

GRAY
WHITE

RED
BLACK

1
2
3
4

SI
LV

ER

J1
02

 H
O

T

8R 8G

GND-C

SI
LV

ER

J1
02

 H
O

T

8R 8G

GND-D

8B

 6B

50A
CB1

ECU Connector SPEED
SENSOR

+

-
57
57P

57N

PIN-41
PIN-36

PIN-43
PIN-2
PIN-20

Rated 12V / 2A

OIL
PRESSURE

SENSOR

COOLANT
SENSORGND

SIGNAL

234

GND-S
241

PIN-15
PIN-6
PIN-1 Open @ 160°F

Fully open @ 185°F

PI
N-

22

236A

52B52C

238

PIN-21

232K

844

238A

PI
N-

44

PI
N-

8
PI

N-
19

233

236B

PI
N-

18
PI

N-
17

PI
N-

16

52C
G

ND
-1

9
G

ND
-1

8
G

ND
-1

7
G

ND
-1

6

G
ND

-K
2

232L

T4

TERMINAL
BLOCK
BESIDE ECU

100

GND-K2

GND-K

10
0

23
6B

232

232T

236A

Engine Control Unit

PIN-25
PIN-26

J2-4

J2-3
J2-1
J2-2
J2-5
J2-6

EN
CO

DE
R

LCD DISPLAY 1

1

J2-17

J2-16

2

3

4

5

Not Connected (NC)

CAN-H

CAN-L

J2-18

J2-1312 V

Upper Panel,front
LEFT

Control Panel,
front left 6 J1 P1

1

6

5
4
3
2
1

V RED (VCC)

0 V OPEN - 5 V CLOSED

WHITE (PH1)
YELLOW (PH2)
GREEN (SWA)
BLUE (GND-W)
BLACK (GND-Y)

3.3 V

3.3 V

0 V

R1

W1
Y1
G1
U1
B1

WH

BU

GY

BK

41

21

GY

BK

CL
CH

CAN-L

CAN-H

TERMINAL AND GROUND
STUD BEHIND AUXILIARY
POWER RECEPTACLE PANEL

T2
GND-C
GND-D

GND-R
GND-R

Under Large black
covers on front of
control panel

Yellow GFCI
on front of
control panel

J2-34

Control
Panel, front
RIGHT

6-PIN AMPHENOL

REMOTE
CONTROL

10K

10 V

0 V - 10 V

0 V

GROUND

A
R

F

C
B

77AR
76AR
75AR

76BR
75BR

D

4BR

2BR
CONTACTOR

E
2R

J2-322R
4R J2-31

77BR

4R

GROUND-BR

T3

Rated 12 V / 40 A

GFCI:
5 mA ~ 1 mA
trip threshold
20A total
feed through

Control Panel,
middle LEFT

Control Panel,
middle RIGHT

Control Panel,
MIDDLE

Right stator
foot

Grey plug right
engine above oil filter

Left engine
Below Alternator

Green plug
top engine

Front left side of fuel tank

Bolt on top of fuel tank

230 OHMS EMPTY
30 OHMS FULL

229J1-13

5J

J1-19 GROUND-Z

 3A

Below
Sing/Dual
switch

Beside spool gun
connectors

G
ND-A

G
ND-B

G
ND-Z

G
ND-T

T1
TERMINAL BLOCK ON
CONTROL PANEL
TOP LEFT

5J

Top
Engine

5A FUSE

Se
ns

in
g

42A

311

41
+ D3 -

310

311R
310R

41R

42AR

Lower right front
control panel
42VAC
WINDINGS

CB5
10A

42C42D

41C

43

120VAC
across any
phase

Cylinder
beside AVR

  EMC
FILTER

Stud block
above AVR

AUXILIARY
 WINDING

120VAC
 @60Hz

240VAC
 @60Hz

V2
V4

W3
W1

U3

120VAC
 @60Hz

V1
V3

U

V

W230

GND-G

GND IN HIGH
VOLTAGE BOX

120/240V
Receptacle

J100
 3B

 6D

CAN-L
CAN-H

42 VAC can be
verified by
measuring across
leads "I" and "K"

Control Panel,
botton LEFT

Output Components
Panel, under RIGHT
pcb

Control Panel, bottom LEFT

GFCI quick
connector

31

32

2BR

42AR

115VAC

CONTACTOR

WORK

42VAC

14-PIN AMPHENOL

A

D
C

H
K

E
F
G

I

REMOTE
CONTROL

21R

NC

4BR

GROUNDB

41R

GROUND-AR

Control Panel,
botton RIGHT

236

232Z

Torroid Coil

208A

BL
AC

K

5N

W2
W4

U2

U4

U1
Senses auxiliary
power load to
activate idler.

TOROID

C
A

C

A
C

B4

Output Components
Panel, back bottom

LEFT

B3 B2 B1

B5B6
 B5-POS

 B4-NEG

 B2-POS

 B1-NEG

 POS-STUD

CONTROL
PCB 1

R1

13B

13A

CHOPPER
PCB3

LED ON-PWM CONTROL INPUT IS ACTIVE

LED ON-CHOPPER RAIL VOLTAGE IS ABOVE 32VDC
LED ON-CHOPPER OUTPUT IS ACTIVE

LED 1

LED 2

LED 3

C9 C8

C11C10

207
14
23
25

207
14
23
25

J2-33

J1-8
J1-7

J2-28

250Ω
25W

Routed through BLUE
PC board current sensor,
LEFT

DC BUS VOLTAGE
100-110VDC @ 3600 RPM

SAME FOR WELD 2 WINDINGS

65 TO 70 VAC
PHASE TO
PHASE
 BETWEEN X1,
X2 AND X3
AT 3600RPM

+

-

Y1

Y2

Y3

             D2
RECTIFIER BRIDGE

STATOR
WELD 2
WINDINGS

Output Components
Panel, back bottom

RIGHT

B4 B5 B6

B3B2B1
 B2-POS

 B1-NEG

 B5-POS

 B4-NEG

 POS-STUD

CONTROL
PCB 2

207R
14R

23R
25R

J2-33

J1-6
J1-5
J2-28

207R
14R

23R
25R

Routed through
BLUE PC board
current sensor,
RIGHT

DC BUS VOLTAGE
100-110VDC @ 3600 RPM

CHOPPER
PCB4

C9C8

C11 C10

LED ON-PWM CONTROL INPUT IS ACTIVE

LED ON-CHOPPER OUTPUT IS ACTIVE
LED ON-CHOPPER RAIL VOLTAGE IS ABOVE 32VDC

+

-

X1

X2

X3

             D1
RECTIFIER BRIDGE

STATOR
WELD 1
WINDINGS

15

15J2-30

Open Circuit Volts - Single/Dual Mode

CC

55/60
MIG

Pipe
Tig

VRD "OFF" VRD "ON"

Gouge

10/15

10/15

10/15

FCAW

*Spool
Root 55/60

10/15

55/60

*Note: Spool gun trigger must be pressed to see OCV

55/60
55/60

IN ALL
MODES

VDC

311

310

3 6

52

78

3 6

52

78
236

232T

232T

232Z

232L

232K
JP1

ON / OFF
 SWITCH

 SHOWN IN
 "ON" POSITION

844

GND-W

 HIGH/ LOW
IDLER

SWITCH
     SHOWN IN
"HIGH" POSITIONSENSOR

FUEL LVL.

233C

233C

233C

233A

233A

GND -F
STUD BESIDE
STATOR FOOT

NEUTRAL

8W GND-G

200A

Behind High
Voltage Panel

AVR BL4-U

AU
XN

AU
XL

0 +E
X

-E
X

40
0

23
0

11
5

EX
T 

PO
T

Ensure small white switches
on AVR in "ON" position

Voltmeter (AC) across AUX-L and 230
Ammeter (DC) in series with -EX (BLACK)

In "SINGLE" Mode should see 240 VAC @450 A
In "DUAL" Mode adjust setpoint to see:
  237 ± 1V AC @ 2890 ± 4 RPM
  240 ± 1V AC  and 1.45 ± 0.1A DC @ 2900 ± 4 RPM
  234 ± 2V AC @ 2880 ± 4 RPM
  180 ± 5V AC and 0.72 ± 0.05A DC in "Auto Idle/Run"

 ROTOR
EXCITER
   FIELD

BL
AC

K
RE

D

Aux-L

Se
ns

in
g

BLACK

GND-E

5A

8W

232T

832

200A

77BR
76BR

75BR

208AR

200

J1 J1
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