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CM20 TROUBLESHOOTING 1

GENERAL INFORMATION

The PAT Load Moment Indicator (LMI) DS 350 has been designed to provide the crane
operator with the essential information required to operate the machine within its design
parameters.

Using different sensing devices, the Load Moment Indicator monitors various crane
functions and provides the operator with a continuous reading of the crane’s capacity.
The readings continuously change as the crane moves through the motions needed to
make the lift.

The LMI provides the operator with information regarding the length and angle of the
boom, working radius, rated load and the total calculated weight being lifted by the
crane.

If non permitted conditions are approached, the DS 350 Load moment Indicator will warn
the operator by sounding an audible alarm, lighting a warning light and locking out those
functions that may aggravate the crane’s condition.

This troubleshooting handbook is designed to assist a service or maintenance person in
identifying the system problem area or malfunction. A digital voltmeter and regular
maintenance and service tools will be required to troubleshoot the system.

NOTE: Knowledge of how to use a digital voltmeter is assumed.

For system operation refer to the operator’'s handbook for the console.
The drawings in Section 1 are provided as reference material that will be used in the
troubleshooting flow charts. Use the drawings in conjunction with the flow charts to help

understand the operation of the LMI.

The following drawings provide a theory of operations for length, angle, and load in the
LMI.
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10 CM20 TROUBLESHOOTING

Anther important factor in troubleshooting the CM 20 is understanding the use of
proximity switches and the corresponding digital input. The following chart shows the
operating modes and the digital inputs used in the LMI.

14 41 01 03: GROVE CM20 (72% TIPPING LOAD)
(DS 350G - Passive LMI)

OoM OM SLOPE WORKING EXTENSION
IND. AREA LENGTH OFFS.

>>>> Main Boom on crawlers <<<<

0101 1 0°-2° 360° ---- ----
1101 2°-5°

* 2101 >5°
9901 Rigging Mode

>>>> Main Boom with 25’ Extension on crawlers <<<<

0180 2 0°-2° 360° 25 0°
1180 2°-5°
* 2180 >5°

>>>> Main Boom with 25'/43 Tele-O-Extension on crawlers <<<<

0131 3 0°-2° 360° 25 0°
1131 2°-5°

2131 >5°
0132 4 0°-2° 360° 25 30°
1132 2°-5°

2132 >5°
0133 5 0°-2° 360° 43’ 0°
1133 2°-5°

* 2133 >5°
0134 6 0°-2° 360° 43’ 30°
1134 2°-5°

* 2134 >5°

>>>> Main Boom with Aux. Boom Nose on crawlers <<<<

0198 7 0°-2° 360° -—-- —
1198 2°-5°
* 2198 >5°

031-300-190-025 REVISION - 02/18/97



CM20 TROUBLESHOOTING 11

Remarks:
OM-Ind. = Operating Mode Indication (Online, PC)
OM = Operating Mode Position in Eprom
Nmb. LS = Number of Length Steps (Main Boom)

*

= Operating Mode Locked

The information identifies the digital inputs to the controlling proximity switch
Digital Input, Central Unit Board:

DI 1: Unused
DI 2: Unused
DI 3: Unused
Dl 4: Unused
DI 5: Unused
DI 6: Unused
DI 7: Slope switch, software simulation
Dl 8: Slope switch, software simulation

Digital Input, Extension Board:

DI 01: Detection of fixed jib

DI 02: Detection of no jib

DI 03: Detection of tele-o-jib at 0°

DI 04: Detection of tele-o-jib retracted

DI 05: Detection of aux. boom nose unused

DI 06: Detection of extended tracks

DI 07: Detection of main hoist, not used in Data-Prom Code 1

DI 08: Detection of aux. hoist not used in Data-Prom i
DI 09: Unused U
DI 10: Unused Code 2
DI 11: Unused

DI 12: Unused

DI 13: Unused

DI 14: Unused

DI 15: Unused

DIl 16: Unused

031-300-190-025 REVISION - 02/18/97
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CM20 TROUBLESHOOTING

Digital inputs for the operating modes.

Operating
Mode

Digital Inputs

N
(@)

0101
1101
2101
9901

0180
1180
2180

0131
1131
2131

0132
1132
2132

0133
1133
2133

0134
1134
2134

0198
1198
2198

O O OO O OO0 O OO0 OO0 OOl -~ AlO0O O O O~

= A Al 0O O OO0 O OO0 O OO O OO0 OO 2 A~ aliN

O O OO0 OO = A0 0 O - A0 OO0 OO OlWw

O OO0 00000 O- =22~ 0000 oo o
© O O X X X| X X X| X X XX X XX X X[== =2~

AAA—L_\_\AAA—L_\_\AAA—L_\_\AAAA@

X X XX X X[ X X X| X X X[X X X[X X X| X X X X|~

X X XX X X|X X X| X X X[X X XX X X| X X X X|x®

0 - Digital Input OFF
1 - Digital Input ON

X - A Lockout but Not Required for Operating Mode

031-300-190-025 REVISION - 02/18/97



CM20 TROUBLESHOOTING 13

1. GENERAL FLOWCHART AND DRAWINGS

This section explains how to handle a problem that may arise with the PAT Load
Moment Indicator System-PAT DS350. The procedures are easy to follow and are given
in flowcharts on the following pages. Start with the general flowchart below which will
guide you to one of the more detailed flowcharts shown in Sections 2 through 10. This
section also contains the necessary drawings needed for troubleshooting.

[ smarT )

y

What's Wrong?
|

Lever Lockout Activated »  Go to Section 2

> Length Cable Problem > Go to Section 3
No display > Go to Section 4

» No Function Anti-Two Block > Go to Section 5
Wrong Length Displayed »  Go to Section 6

g Wrong Load Displayed > Go to Section 7

Error Code Displayed » Go to Section 8, 9, 10
> Light Bar Malfunction » Go to Section 12

031-300-190-025 REVISION - 02/18/97



SECTION 1, DRAWING 1
CM20 ELECTRICAL CENTRAL UNIT
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CM20 ELECTRICAL CABLE REEL
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SECTION 1, DRAWING 3
CM20 ELECTRICAL EXTENSION
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SECTION 1, DRAWING - 4

MAIN BCARD
X4
B~ 5 ® o
MP 13
) P § M 12
ERSI
- O)
h DATA EPROM MP 18 o O)
! s {]-[H} - X9/1 L
K4 SYSTEM EPROM MP 1
a -
. \P 19
MP 15
¥ — | -
 cPu g
E? X6 -E-g
MP 6 MP 8
LI 151 T
MP 4 MP 7 MP 9
o} MP 5
MP 11
i
X1
B
| 2 X2 e-| . [ .5 X3 & m‘
Power Supply Test Points Analog Measuring Channels/Test Points
MP 1=+ 5V Ch. 1 Boom Length — MP 6/P6 - Do Not Adjust
MP 2 = - 5V Ch. 2 Piston Pressure — MP 4/P4
MP 11 = Ground Ch. 3 Rod Pressure — MP 5/P5
MP 12 = + 5V Ch. 4 Force Transducer — MP 3/P3 - Do Not Adjust
MP 13 = Digital Ground Ch. 5 Boom Angle — MP 8/P8 - Do Not Adjust
MP 15 = Analog Ground Ch. 6 Jib Angle — MP 9/P9 - Do Not Adjust
MP 19 = - 5V
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SECTION 1, DRAWING - 5

MECHANICAL ADJUSTMENT FOR CABLE REEL SENSORS

WG103 ADJUSTMENT

SCREWS
s

©0
& ©

ADJUST TOP OF ANGLE SENSOR
PARALLEL WITH BOOM.

ZADJUST LENGTH POTENEIOMETER, WITH BOOM FULLY RETRACTED

TURN THE CENTER SCREW COUNTER CLOCKWISE TO A SOFT STOP.
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SECTION 1, DRAWING - 6

CABLE REEL
ANGLE
SENSOR
SLIPRING
ASSEMLBY —~_|
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1, DRAWING

SECTION

SLIPRING ASSEMBLY
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2. LEVER LOCKOUT ACIVATED

PROBLEM: The lever lockout system of the craneis activated. Crane movements “hoist up”, “telescope
out”, and “boom down” are stopped. Craneis notinoverload or two-block condition.

Start

'

Setthe override key switchin central unit into upper position to override
LMI. Refer to Operator’'s Handbook for LMI override instructions.

Fixed YES
J NO
Does console indicate Anti-Tw o-bl ock warning?
NO Yes
y
If consol e displays (1, 2, If Load M oment Limit Light
Faultin crane el ectric 3) are blank faultis Faultin Anti-Two (7) displays faultis located
or hydraulic system. located in power supply, Block system. inLM |, cables, wiring, fuses,
wiring or fuses . or console.

Check lever lockout
system in crane.

A 4

Go to Section 4 Go to Section 5

031-300-190-025 REVISION - 02/18/97

Read error code displayed
on console (1) and goto
Section 10.
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3. BROKEN LENGTH CABLE

PROBLEM: Damaged or broken length cable.

Replace length cable using the following procedure:

1
2
3

10
11
12
13

14

Cut old cable at cable drum

Disconnect damaged length cable from junction box at the boom nose.

Open cable reel cover and disconnect wiring from terminal block. Pull 14 conductor
cable out of strain relief.

Remove cable reel from mounting brackets.

Remove damaged length cable, which is mounted to the slip rings in the cable reel,
from slipring terminal. Refer to Drawing 2 in Section 1 - Drawings

On the back side of the cable reel, open the strain relief attached to the axle in the
center of the drum. Pull existing length cable out of the cable reel.

Pull new length cable through the hole, pipe and strain relief and push it through the
axle of the reeling drum. Tighten strain relief to ensure sealing.

Reconnect the length cable to the slipring. Refer to Drawing 2 in Section 1 -
Drawings.

Remount cable reel to the boom.

Turn reeling drum clockwise to spool the new cable neatly onto the drum.

Set preload on cable reel by turning the drum counter-clockwise 5 to 8 turns.

Wrap the new length cable around the boom tip ancor pin (4 or 5 wraps) and secure
with tie wraps. Leave enough length cable to connect into the boom tip junction box.
Connect the length cable into the boom tip junction box. Refer to Drawing 2 in
Section 1 - Drawings.

Reset length potentiometer in length angle transducer (screw is located in center of
white gear); with boom fully retracted, turn potentiometer carefully counter-clockwise
until it stops. Recheck length and angle display. Refer to Drawing 5 in Section 1 -
Drawings.

031-300-190-025 REVISION - 02/18/97
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4. NO DISPLAY

PROBLEM: Blank console display with no warning light shown. All crane moments have|
been stopped.

Check fuses on CPU box.

No———» Replace fuses.

- ‘

Measure crane voltage on connection board between X1-2 (+12V) and X1-4 (ground).
Refer to Drawing 1, CMZ20 Electrical, Section 1 - Drawings.
NOTE: If crane voltage is measured below 10V system will switch off.

A

Check crane power supply for faulty
crane electric or if supply is too low.

- \

Yes

v

Measure crane voltage on connection board between X4-2 (+12V) and X4-3 (ground).
Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.

Defect on connection board. Diode D4,
No—— | inductance L1 or capacitor C1 is faulty
Change defective connection board.

Yes
A 4

Next Page >
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4. NO DISPLAY -continued

Continued from previous page

PREVIOUS F’AGID

(ground).

Measure crane voltage on main board between X1-1 (+12V) and X1-2
Refer to Drawing 1, CM20 Electric, Section 1 - Drawings.

Faulty wiring or connections between connection board anc
main board. Check wiring connections.

No—p

Yes

Disconnect ribbon cables from X2 and X3 of main
board. Measure voltage out of power supply between:
MP15 = ground (analog) and MP1 = +5V

MP15 = ground (analog) and MP2 = -5V

MP13 = ground (digital) and MP12 = +5V
MP 15 = ground (analog) and MP 18 = +5V
MP15 = ground (analog) and MP19 = -5V
MP are test points on main board.
Refer to Drawing 4, “Main Board”, in Section 1-Drawings.

Defective power supply on main board. Replace main board
and reset pressure channels -See Appendix A

Yes

.

< Next Page >
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4. NO DISPLAY -continued

Continued from previous page

PREVIOUS PAGE

Disconnect ribbon cables from X2 and X3 of main
board. Measure voltage out of power supply between:
MP15 = ground (analog) and MP1 = +5V
MP15 = ground (analog) and MP2 = -5V
MP13 = ground (digital) and MP12 = +5V
MP 15 = ground (analog) and MP 18 = +5V
MP15 = ground (analog) and MP19 = -5V
MP are test points on main board.

Refer to Drawing 4, “Main Board”, in Section 1-Drawings.

Short circuit in external wiring. Check externa

Ne wiring of system for defects.

Yes

v

Measure voltage at console terminal block between Pin 1 = +12V|
and Pin 2 = crane ground.
Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.

Fault in wiring between terminal block X1 and
console board. Check wiring.
Refer to Drawing 1, CM20 Electrical, Section
1 - Drawings.

Yes
v

Replace console board.

]

End

031-300-190-025 REVISION - 02/18/97
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5. ANTI TWO BLOCK PROBLEM

PROBLEM: Function of Anti-Two-Block System is faulty.

[ smmr )

A

Check to see whether or not crane is in two-block condition.

No———» Lower hook down into safe position

YES
v

Check if jumper/dummy plug in receptacle at boom nose is plugged in.
Refer to Drawing 2 & 3 , CM20 Electrical, Section 1 - Drawings.

No—» Plug appropriate plug into socket of junction box.

Yes

v

Remove jumper-dummy plug and check function of Anti-Two Block switches with
ohmmeter between wires 1 and 2 of switches.
Safe condition = 0 Ohm
Block-to-block = 1 Megohm
Refer to Drawing 2 & 3 , CM20 Electrical, Section 1 - Drawings.

No——» Replace Anti-Two-Block switch.

]

Yes

v

( Next Page >
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5. ANTI TWO BLOCK PROBLEM - continued

Continued from previous page.

CPREVIOUS PAGE

.

Disconnect wire from terminal block X1- 35 in Central unit.
At boom nose junction box measure between terminals 1 and 13 with ohmmeter.
Check switch condition and campare.
Switch closed =0 ohm
Switch open => 1 Megohm
Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.
Reconnect wire from terminal block X1- 35 in Central unit.

Fault in wiring between switch and junction box. Check wiring.

-
Correct: No Refer to Drawing 2 and 3, CM20 Electrical, Section 1 - Drawings.

DI

YES
L 4

Next measure the A2B signal in the cable reel. Connect jumper cable/dummy plug. Diconnect thg¢
Black(#1) and the Brown(#11) wires from the slipring in the cable reel. Measure the the resistance
beween the two wires with an ohmmeter.
Switch closed =4700 +5000hms
Switch open => 1 Megohm
Reconnected slipring wires.
Refer to Drawing 2, CM20 Electrical, Section 1 - Drawings.

Fault in wiring between junction box and cable reel. Check for
No—» damaged length cable and wiring.
Refer to Drawing 2, CM20 Electrical, Section 1 - Drawings.

W

031-300-190-025 REVISION - 02/18/97
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5. ANTI TWO BLOCK PROBLEM - continued

Continued from previous page.

CPREVIOUS PA(%

A 4

Check Anti-Two-Block signal in central unit. With ohmmeter measure between wir
disconnected from terminal block X1, Pin 35 and Pin 34.
Anti-Two-Block switch closed = 4700 Ohms £50 Ohms
Anti-Two-Block switch open => 1 Megohm.
Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.

Faulty wiring between cable reel and central unit.

>
Correct? No— Check cable.

1

YES

¥

Check main board function by installing a temporary resistor, 4700 Ohms at termin
between X1-35 and X1-34 in central unit. With resistor connected alarm should be in
Refer to Drawing 1, CMZ20 Electrical, Section 1 - Drawings.

[\

N Defect on main board. Replace main board and
O—p -
reset pressure channel. See AppendixA
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6. LENGTH READING PROBLEM

‘ PROBLEM: Length reading incorrect. Crane is not in “out of load chart” condition.

[ smer )

.

Check mechanical adjustment of length potentiometer in cable reel. When main boom is fully retracted,
adjust length potentiometer counter-clockwise until it stops.
Refer to Drawing 5, Cable Reel, Section 1 - Drawings.

Replace length potentiometer assembly. Remove slip ring body fror
shaft and remove gear wheel from potentiometer axle. Unscrew

mounting plate and remove potentiometer assembly from mounting
@ No plate. Remove assembly wires form terminal block. Connect new

=]

assembly to terminal block. Reinstall mounting plate, gear wheel and
slip rings. With boom fully retracted, reset potentiometer by turning
counter-clockwise until it stops.
Yes Refer to Drawing 5,6,&7, Cable Reel, Section 1 - Drawings.

i \
Check out clutch in big gear wheel of length transducer. Extend and retrac

boom to ensure that clutch is not sipping on potentiometer axle.
Refer to Drawing 5, Cable Reel , Section 1 - Drawings.

No Replace the gear wheel, clean _potentiometer
axle. Reset length potentiometer.

> J
LYESj

Check power supply to length transducer on connection board,
terminal X1, Pin 8 (ground) and Pin 11 (-5V)
Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.

Main board defective. Replace main board and
No——» .
reset pressure channel. See Appendix A

Yes

v

< NEXT PAGE >

—
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6. LENGTH READING PROBLEM - continued

Continued from previous page. GREVIOUS PAG%

v

Faulty wiring between central unit and length transducer. Check
wiring. Measure singal from length transducer in cable reel a
terminal between pin 2(signal) and pin 1(ground). Retract boo

- 0 Potentiometer turn = -0.5v 10 Potentiometer turn = -4.5v

v
Measure supply to length transducer in cable reel at terminal
between pin 1(ground) and pin 3(-5v)
Refer to Drawing 2, CM20 Electrical, Section 1 - Drawings.
|

Replace length potentiometer assembly. Remove slipring body from shaL
and remove gear wheel from potentiometer axle. Unscrew mounting plate
and remove potentiometer assembly frommounting plate. Remove
No—» assembly wires form terminal block. Connect new assembly to terminal
block. Reinstall mounting plate, gear wheel and slip rings. With boom fully
retracted, reset potentiometer by turning counter-clockwise until it stops|
Refer to Drawing 5,6,&7, CM20 Cable Reel , Section 1 - Drawings.

—

Y

Correct?

YES

v

Measure singal from length transducer in central unit connection board between X1-8(ground) and X1-
10(signal: -0.5 and -4.5v) Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.

Faulty wiring between central unit and length
transducer. Check wiring.

No——»

Yes
< NEXT PAGE >

v
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6. LENGTH READING PROBLEM - continued

Continued from previous page.

CPREVIOUS PAGE>

A

Measure length signal of amplified output on main board between
test point MP15 and test point MP6.
NOTE: Negative signal at terminal X1 Pin 15 will be converted into
positive signal at MP6 (i.e.: input at terminal X1 Pin 15 =-0.5V;
output test between MP15 and MP6 = +0.5v).
Refer to Drawing 4, Main Board, Section 1- Drawings.

No———,

Main board defective. Replace Main board. Reset
pressure channel. See Appendix A.

Yes

S
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7. LOAD READING PROBLEM

PROBLEM: Load reading incorrect. < START >

v

Check selected operating mode (code on operating mode switch).

Correct? No—™»

Select operating mode switch to correct position(see operating mode in

load chart). between test point MP 15 = ground and MP 2 =-5V. If
incorrect, replace main board and reset pressure channel.
Refer to Drawing 4, Main Board, in Section 1 - Drawings

YES—vw

Check boom length reading on display.

Reset length potentiometer. With fully retracted boom, turn potentiomete
axle counter-clockwise until it stops (see Section 3 and 6).
Refer to Drawing 5, Cable Reel, Section 1 - Drawings.

Measure radius and check with the displayed radius.

No—» transducer box should be in line with boom and adjusted to actual boomangle.

Check if mechanical adjustment of angle transducer is correct. Angle

Refer to Drawing 5, Cable Reel, Section 1 - Drawings.

T

YES

A 4

Check power supply to pressure transducer (rodside). Unplug transducer cable fron

transducer. Measure at the cable connection between B (ground) and C (-5V). And
measure between B (ground) and A (+5V).

Refer to Drawing 1, CMZ20 Electrical, Section 1 - Drawings.

=]

NO

YESl

Check power supply out and measure connection board between X1-14 to

X1-13 (-5.0v) and X1-14 to X1-15 (+5.0) for rod side and measure between

X1-19 to X1-18 (-5.0v) and X1-19 to X1-20 (+5.0) for piston side.
Refer to Drawing 1, CMZ20 Electrical, Section 1 - Drawings

y

< NEXT PAGE >

031-300-190-025 REVISION -

Power Supply on main board defective. Check power supply and measure

between test point Mp 15 (ground) to MP18(+5.0v) and between test point M

15 (ground) to MP2(-5.0v) If incorrect, replace mainboard and reset pressur
channels. Refer to Drawing 4, Main Board, Section 1 - Drawings.
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7. LOAD READING PROBLEM - continued

Continued from previous page.
PREVIOUS PAGE

Y

Check transducer signals in central unit. Disconnect wire No. 4 of transducer cable fron
terminal block X1, Pin 21 (signal piston side). Disconnect wire No 4 of transducer cable
from terminal block X1, Pin 16 (single rod side). Measure transducer signals (0. . .-V)
between Pin 19 (ground) and wire No. 4 (piston and rod side transducer cable).
Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.

Faulty wiring. Check wiring (pressure transducer cable).
Transducer defective-replace transducer and reset pressure
channel. See Appendix A.

'

Reconnect wire No. 4 from transducer cables back to terminal X1, Pin 16 (rod side) and termin

X1, Pin 21 (piston side). Without pressure in pipes, check 0-point adjustment on main board by

disconnecting hydraulic pipes from transducer. Measure between test point MP15 (ground) an

test point MP4. Signal should be 0.50V (piston side). Measure between test point MP15 (groun
and test point MP5. Signal should be 0.50V (rod side).

Refer to Drawing 4, “Main Board”, in Section 1 - Drawings.

a

Q Qo
N

Measure voltage between test point MP15 (ground) and test point MP4
and reset with P4 to 0.50V (piston side). Measure voltage between tes
point MP15 (ground) and test point MP5 and reset with P5 to 0.50V (ro
side). If not adjustable, replace transducer.
Refer to Drawing 4, “Main Board”, in Section 1 - Drawings.

No—p|

Yes

< END
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8 BAD DATA TRANSFER BETWEEN CONSOLE & CENTRAL
UNIT

PROBLEM: Error Code “E93/E94" No data transfer to and from console.

[ stamr )

A

Make sure that Data EPROM is plugged into main board socket D5 and System EPROM is plugged into
main board socket D4. Check that EPROMs are inserted with notch on EPROM to matching notch on
socket.
Refer to Drawing 4, Main Board, Section 1- Drawings.

Correct? No———————> Place EPROM in correct socket.

YES i

Check supply crane voltage for console in central unit at connection board (block X1) between Pin 33
(ground) and Pin 30 (+12V). Make sure external and internal power supply is correct. Refer to Section 4.
Refer to Drawing 1, CM20 Electrical, in Section 1 - Drawings.

Defective internal power supply. Replace main
@ No board and reset pressurgrchannel. See Appendix A.

Defect in connection board. Replace connection board.

Yes

}
< NEXT PAGE )
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8 BAD DATA TRANSFER BETWEEN CONSOLE & CU - continued

Continued from previous page

CPREVIOUS PAGE>

Check power supply to console between console terminal 2(ground) and terminal 1 (+12v)
Refer to Drawing 1, CM20 Electrical, Section 1- Drawings.

Y

Faultywiring in cable from central unit to
console. Replace cable.

Correct? >————No————p

YES i

Ensure that wires are properly connected between CU X1-31 and console
pin 4 and between CU X1-32 and console pin 3.
Refer to Drawing 1, CM20 Electrical, Section 1 - Drawings.

Or

Defective electrical components on main board. Replace
@ No main board and reset pressure channeSee Appendix A.
Defect in connection board. Replace connection board.

Yes

[ ew )
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9. INTERFERENCE PROBLEM

PROBLEM:Interference from
crane electric. Error Code
“E93/E94" intermittent.
Frozen console displays.

C START )
v

Check system out; refer to Section 8 - Bad Data
Transfer Between Console & Central Unit.

No——» Replace or repair part which is defective.

YES
v

Check if additional ground link between main
board terminal X9 and central unit box mounting bracket is in place.
Refer to Drawing 4, “Main Board”, in Section 1 -Drawings.

Install ground line - single cable minimum of AWG14 (2.0mm ) between
terminal X9/1 and central unit box mounting bracket.
Refer to Drawing 4, “Main Board”, in Section 1 -Drawings.

YES
v

Ensure that cable shields are connected correctly. Refer to
connection and wiring diagrams, Drawings 1, 2, & 3 in
Section 1 - Drawings.

No——» Refer to connection and wiring diagrams, Drawings 1, 2, &3 i

Make correct shield connection.

=]

Section 1 - Drawings.
]

YES
v

Find out which component of the crane electric is spiking out (e.g. dump valve, outrigger relay). Install
a diode or resistor across terminals of spiking component. Diode type such as 1N4001 can be used

(watch + and - connection for diode).

( END

)
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10. LIGHTBAR MALFUNCTION

PROBLEM Lightbar is Malfunctioning <

START )

.

Remove console face from the enclosure carefully and connect the voltmeter with the (+)
positive probe to terminal X 8/1 and with (-) negative proble to terminal X 8/2. The indicated
voltage shall equal the crane voltage (e.g. 12V or 24 V).

CONSOLE Check crane electric fuse and
No——  » wiring from crane electric supply. Refer to
Crane Manufacturer’s Service Document.

YESﬁ

voltage (e.g. 12 V or 24V).

Connect a voltmeter with (+) probe to console terminal X 7/1 and
with (-) probe to X7/2. The indicated voltage shall equal crane

Either LMI is not operational (not switched on) or defective

No——» component on console board. Check if LMI is powered and

operational. If not corrected replace console temrinal board.

YES

|

and clean connector contacts.

Switch power off. Disconnect lightbar connector and measure
crane voltage between connector terminal A and B.
Wiring Defective or miswiring between terminal strip X7 and
lightbar connector. Check wiring or rewire connecitons. Inspect

connecitons.

Wiring Defective or miswiring between terminal strip
X7 and lightbar connector. Check wiring or rewire
No———»

Inspect and clean connector
contacts.

Yes

v

Continued on next
page
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10. LIGHTBAR MALFUNCTION - continued

< Previous Page >

A

Measure voltage on console terminal X 7/3 and X 7/4. Voltage should
with increase with increasing loadmoment and decrease with
loadmoment.
NOTE: voltage varies in relation to beam position, therefore a voltage
cannot be given. Ensure crane power is switched

Defective electronic component on console
No——® terminal board. Replace console terminal
board.

YESj

Measure voltage on lightbar connector
C and D. Voltage should vary in relation to
loadmoment as described previously.

Defect in wiring or incorrect wiring
No———» between console terminal X7 and
lightbar connector. Correct wiring.

YES

N

Defect in electronic lightbar. Contact factory service department for
repair.
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11. ERROR CODE DISPLAY

PROBLEM: Error code displayed. Lever lockout activated. Warning lights on.

ERROR | ERROR CAUSE ACTION

CODE

EO1 Minimum radius or Fallen below the minimum Lower boom back to a radius
maximum angle range radius or above the angle or angle given in the load
exceeded given in the load chart due to | chart.

raising the boom to far.

E02 Maximum radius or The maximum radius or Raise boom back to a radius or
minimum angle range minimum angle given in the angle given in the load chart.
exceeded load chart was exceeded due

to lowering the boom too far.

E03 Prohibited slewing Slewing range prohibited with | Slew back into admissible
range (no load area) load. range.

E04 Operating mode not Operating mode switch in the | Set operating mode switch
available console set incorrectly. correctly to the code assigned

Operating mode is not to the operating mode of the
permissible with actual crane | crane. See General Information
configuration. for digital input positions.

EO05 Length range not Boom has been extended too | Retract or extend boom to
permitted far or not far enough. Length | correct length given in the load

sensor adjustment changed; chart. See Section 6 and
i.e. length sensor cable slid off | Drawing 5.
the cable drum.

E06 Fallen below angle Fallen below the minimum jib | Luff in the jib to a radius or
range with luffing jib angle specified n the angle specified in the load
operation. respective load chart due to chart.

luffing out the jib too far.

E07 No acknowledgment Overload relay is stuck, Replace relay.
signal from overload defective or not being
relay (K1). selected.

EO8 No acknowledgment Anti-Two-Block switch relay | Replace relay.
signal from Anti-Two- | is defective or not being
Block switch relay selected.

(K2).
Ell Fallen below limit for a.) Cable between length a.)Check cable and connector

the measuring channel
“length”.

sensor and central unit
defective, not connected or
water in the connectors.
b.)Length sensor
Potentiometer defective.
c.)Electronic board in the
measuring channel defective.

as well and replace, if
necessary. Section 6.
b.)Replace and reset length
sensor Potentiometer. See
section 6 & Drawing 5.
c.)Replace main board and
reset pressure channels.
Section 7 & Appendix A.
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ERROR | ERROR CAUSE ACTION
CODE
E12 Fallen below lower limit | a.) Cable leading from the a.)Check cable and connector

value for the measuring
channel “pressure
transducer piston side”.

central unit to the pressure
transducer defective, loose or
water in the connector.
b.)Pressure transducer on
piston side defective.
c.)Electronic component in
the measuring channel
defective.

as well and replace, if
necessary. Section 7.
b.)Replace pressure transducer
and reset pressure channel. See
Section 7 & Appendix A.
c.)Replace main board and
reset pressure channels.
Section 7 & Appendix A.

E13 Fallen below lower limit | a.)Cable leading from the a.)Check cable and connectors
value for the measuring | central unit to the pressure as well and replace, if
channel “pressure transducer defective, loose or | necessary. Section No. 7.
transducer rod side”. water in the connector. b.)Replace pressure transducer

b.)Pressure transducer on rod | and reset pressure channel. See
side defective. Section 7 & Appendix A.
c.)Electronic component in c.)Replace main board and

the measuring channel reset pressure channels.
defective. Section 7 & Appendix A.

E14 Fallen below lower limit | a.)Cable leading from the a.)Check cable and connectors
value for the measuring | central unit to the pressure as well and replace, if
channel “force”. transducer defective, loose or | necessary. Section 7.

water in the connector. b.)Replace force transducer.
b.)Force transducer defective. | c.)Replace main board and
c.)Electronic component in reset pressure channels.

the measuring channel Section 7 & Appendix A.
defective.

E 15 Fallen below lower limit | a.)Cable from central unit to a.)Check cable. Replace if
value for the measuring | the length/angle sensor necessary. See Section 6
channel “angle main defective or loose. b.)Replace angle sensor and
boom”. b.)Angle sensor defective. reset adjustment. Drawing 5

c.)Electronic component in c.)Replace main board and
the measuring channel reset pressure channels. See
defective. section 7 & Appendix A.

El6 Fallen below lower limit | a.)Cable from central unit to a).Check cable as well as plug,

value for measuring
channel “Luffing Jib
Angle”.

angle sensor defective or
disconnected or water inside
the plug.

b.)Angle sensor defective.
c.)Electronic component in
the measuring channel
defective.

replace if need be.
b.)Replace angle sensor.
c.)Replace Main board and
reset pressure channels. See
Section 7 & Appendix A.
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ERROR | ERROR CAUSE ACTION
CODE
E17 Fallen below lower limit | a.)Cable leading from the a.)Check cable as well as
value for the measuring | central unit to the sensor of connectors and replace, if
channel 7. channel 7 defective, loose or | necessary.
water in the connectors. b.)Replace sensor of channel 7
b.)Sensor of channel 7 and reset adjustment.
defective. c.)Replace main board and
c.)Electronic component in reset pressure channels. See
the measuring channel 7 Section 7 & Appendix A.
defective.
E19 Error in the reference Electronic component on the | Replace main board and reset
voltage. main board defective. pressure channels. See Section
7 & Appendix A.
E20 No analog voltages a.)The crane supply voltage is | a.)Check crane voltage.
too low.
b.)The voltage converter is b.)Check supply voltages.
defective or short circuit in the
wiring.
E21 Upper limiting value for | a.)Cable from central unit to a.)Check cable. Replace if
the measuring channel | the length/angle sensor necessary. See section No. 6.
“length” exceeded. defective or loose. b.)Replace and reset length
b.)Length potentiometer potentiometer. See Drawing 5.
defective. c.)Replace main board and
c.)Electronic component in reset pressure channels. See
the measuring channel Section 7 & Appendix A.
defective on main board.
E22 Upper limiting value for | a.)Cable from central unit to a.)Check cable as well as plug.
the measuring channel | the pressure transducer Replace if necessary. See
“pressure piston side” defective, loose or water in Section 7.
exceeded. the plug. b.)Replace pressure transducer
b.)Pressure transducer on and reset pressure channels.
piston side defective. See Section No. 7.
c.)Electronic component in c.)Replace main board and
the measuring channel reset pressure channels. See
defective on main board. Section 7 & Appendix A.
E23 Upper limit value for a.) Cable lead in from the a.) Check cable and connectors

the measuring channel
“pressure transducer rod
side” exceeded.

central unit to press trans
defective, not connected or
water in the connectors.

b.) Pressure transducer on
road side defective.

c.) Electronic component in
the measuring channel
defective.

as well and replace, if
necessary. Section 7.

b.) Replace pressure transducer
c.) Replace main board and
reset pressure channels.
Section 7 & Appendix A.
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ERROR | ERROR CAUSE ACTION
CODE
E24 Upper limit value for a.) Cable leading from the a.) Check cable and connectors
the measuring channel | central unit to the force as well and replace, if
“force” exceeded. transducer defective, not necessary. Section No. 7.
connected or water in the b.) Replace force transducer.
connectors. c.) Replace main board and
b.) Force transducer defective. | reset pressure channels.
c.) Electric component in the | Section 7 & Appendix A.
measuring channel defective.
E25 Upper limit value for a.) Cable leading from the a.) Check cable as well as
the measuring channel | central unit to the length/angle | connectors and replace, if
“angle main boom” sensor defective, loose or necessary. Section No. 6.
exceeded. water [ the connectors. b.) Replace angle sensor and
b.) Angle sensor defective reset adjustment. See Section
c.) Electronic component in No. 6 & Drawing 5.
the measuring channel c.) Replace main board and
defective. reset pressure channels.
Section 7 & Appendix A.
E26 Upper limit value for a.) Cable leading from the a.) Check cable as well as
the measuring channel | central unit to the jib angle connectors and replace, if
“Leafing Jib Angle” sensor defective, loose or necessary.
exceeded. water in the connectors. b.) Replace jib angle sensor
b.) Jib angle sensor defective. | and reset adjustment.
c.) Electronic component in c.) Replace main board and
the measuring channel reset pressure channels. See
defective. Section 7 & Appendix A.
E27 Upper limit value for a.) Cable leading from the a.) Check cable as well as
the measuring channel 7 | central unit to the sensor of connectors and replace, if
exceeded. channel 7 defective, loose or | necessary.
water in the connectors. b.) Replace sensor of channel 7
b.) Sensor of channel 7 and reset adjustment.
defective. c.) Replace main board and
c.) Electronic component in reset pressure channels. See
the measuring channel 7 Section 7 & Appendix A.
defective.
E29 Reference coltage a.) The total of the supply and | a.) Check supply voltages.

defective.

the reference voltages on
MP10 is more than 3.3V
b.) A/D converter defective.

b.) Replace main board and
reset pressure channels. See
Section 7 & Appendix A.
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ERROR | ERROR CAUSE ACTION
CODE
E31 Error in the system a.) EPROM with system a.) Replace system program
program. program defective. EPROM
b.) Electronic component on b.) Replace main board and
the main board defective. reset pressure channels. See
Section 7 & Appendix A.
E37 Error in the program run | a.) EPROM with system a.) Replace system program
program defective. EPROM.
b.) Electronic component on b.) Replace main board and
the main board defective. reset pressure channels. See
Section 7 & Appendix A.
E38 Wrong system program | The system program in the Replace system program
in the LML LMI does not correspond to EPROM
the programming in the data
EPROM
E 41 Error in the external Replace main board and reset
RAM. pressure channels. See Section
No. 7 & Appendix A..
E 42 Error in the external Internal defect in digital part | Exchange write/read memory
write/read memory of CPU. (CMOS-RAM). Replace main
(RAM). board and reset pressure
channels. See Section No. 7.
E 45 Error in internal Defective electronic Replace main board and reset
communications. component. pressure channels. See Section
7 & Appendix A.
E 48 Malfunction in the Internal defect in digital part | Replace main board and reset
monitored write/read of CPU pressure channels. See section
memory. No. 7 & Appendix A..
E 51 Error in data memory. Data EPROM on the main Replace Data EPROM. Make
board defective. sure BR3 on the main board is
installed. See Drawing 4 in
Section 1.
E71 Incorrect a.) Anti Two-block relay is a.) Replace 1. relay.
acknowledgment of the | stuck or defective. b.) Check terminal board
1. Relay on the terminal | b.) Anti Two-Block relay is A101, main board and ribbon
board A101. not being selected due to a cables as well as replace
break on the terminal board defective part, if necessary.
A101, main board or ribbon
cables.
E72 - Analogous to E71 for Analogous to E71 for the Analogous to E71 for the
E77 the relays 2...7. relays 2...7. relays 2..7.
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ERROR | ERROR CAUSE ACTION

CODE

E89 Change of the operating | The operating mode switch in | Lower the load and set the
code during lifting a the console was used during | operating mode switch
load. lifting a load. correctly to the code assigned

to the actual operating mode of
the crane.

E 91 No data transmission a.)12V supply of console a.)Check 12V at terminal X1
from console to central | interrupted. of console electronics.
unit. (See Section 8 and | b.)Interruption or accidental b.)Check the connection
9) ground in the line from between console electronics

console electronics to central | and central unit.

unit. c.)If you find an accidental

c.)Transmitter/receiver ground, the transmitter module

module defective. in the console electronics can
be damaged. You should,
therefore, replace the console
electronics. Replace console
electronics or main board
respectively.

E92 Error in the data a.) Temporary interruption of | a.) Check the connection
transmission from the data line from console between console electronics and
console to central unit. electronics to central unit. central unit.

(See also Section 8 and | b.) Transmitter/receiver
9) module defective.
E93 Error in the data a.) Temporary interruption of | a.) Check the connection

transmission from
central unit to console.

(See also Section 8 and
9)

the data line from console
electronics to central unit.
b.) Transmitter/receiver
module defective.

between console electronics and
central unit.

b.) Replace console electronics
or main board respectively.

031-300-190-025 REVISION - 02/18/97




45 CM20 TROUBLESHOOTING

ERROR | ERROR CAUSE ACTION
CODE
E9%4 No data transmission fro | a.) Interruption or accidental | a.) Check the connection
central unit to console. | ground in the line from between console electronics and
(See also Section 8 and | console electronics to central | central unit. If you find an
9) unit. accidental ground, the
b.) Transmitter/receiver transmitter module in the
module defective. console electronics can be
c.) Data-EPROM defective. | damaged. Replace the console
d.) CPU defective. electronics.
e.) Electromagnetic b.) Replace console electronics
interference (when switching | or main board respectively.
contractors or valves) c.)Check data EPROM.

d.) Replace main board.
e.) Eliminate interference
source by inverse diodes or

varistors.
E95 Error in the crane data a.) Data EPROM defective a.) Replace data EPROM b.)
EPROM b.) Position of jumper for the | Check the jumper position c.)
selection of the type of Replace main board and reset
EPROM is wrong pressure channels. See Section

c.) Electronics component on | 7 & Appendix A.
the main board defective.

E96 Error in the internal CPU or main board of the Replace console main board &
RAM of the CPU of'the | console defective Appendix A.
console

E97 Error in the external a.) External RAM of the a.) Replace console main board
RAM of the CPU of'the | console defective b.) Replace console main board
console b.) Electronic component on | & Appendix A.

the main board defective.

E98 Wrong jumper position | a.) The jumper position BR a.) Check the jumper position

in the console 9/BR 10 in the console does | b.) Replace console main board

not correspond to the actual | & Appendix A.
type of central unit.

b.) Electronic component on
the main board defective.
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APPENDIX A PRESSURE TRANSDUCER ADJUSTMENT

©), MEMORY EXT. H@ X4 o <)

}m
BR-3 I {

DATA EPROM

1

SYSTEM EPROM

©

ndiBl

X7

CPU

P =

wP—& [
MP—9 I

PISTON PRESSURE CHANNEL
ZERO POINT ADJUSTMENT

1. LOWER BOOM ALL THE WAY DOWN (NO REST PRESSURE)
THEN DISCONNECT HYDRAULIC HOSE FROM THE PISTON
SIDE PRESSURE TRANSDUCER.

2. CONNECT A DIGITAL VOLTMETER TO MAIN P.C. BOARD
A) BLACK (=) LEAD TO MP15
BY RED  (+) LEAD TO MP4

3. ADJUST P4 TO OBTAIN A READING OF 0.500 VOLTS
(500MV) ON METER.
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APPENDIX A PRESSURE TRANSDUCER ADJUSTMENT

@H MEMORY EXT. H(O | x4 o @

PRAM
BR—SI

DATA EPROM

Ll

X7

CPU

© #SYSTEM EPROM
?

©
' O o)
BIRETTY
o s |ddds
MP-=11
- (58)
X1
3 2 1
? A2 43 ? o 3 17011

ROD PRESSURE CHANNEL

ZERO POINT ADJUSTMENT

4. DISCONNECT HYDRAULIC HOSE FROM THE ROD SIDE
PRESSURE TRANSDUCER.

5. CONNECT A DIGITAL VOLTMETER TO MAIN P.C. BOARD
A) BLACK (=) LEAD TO MP15
B) RED (+) LEAD TO MP5

6. ADJUST P5 TO OBTAIN A READING OF 0.500 VOLTS
(500MV) ON METER.

7. RECONNECT HYDRAULIC HOSES TO PRESSURE
TRANSDUCERS, THEN BLEED THE AIR FROM HYDRAULIC
LINES.
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