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GENERAL INFORMATION 1

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 en-
able the machine to be used within its design parameters.

Using various 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 Iift.

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

it 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'these functions thal“maysaggravate the
crane’s condition

1} LOAD MOMENT: generally the product of a force and its momen! army; specifically, the product of
the load and the load-radius. Used in the determination of the lilting capacity of a crane.

2 WARNINGS

The LMI is an operational aid which warns a crane operator of ap-
proaching overload conditions and also warns of overhoist conditions
which could cause damage to equipment and personnel.

The device is not, and shall not, be a substitute for good operator
judgement, experience and use of accepted safe crane operating
procedures.

The responsibility for the safe operation of the crane shall remain
with the crane operator who shall ensure that all warnings and in-
structions supplied are fully understood and observed.
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Prior to operating the crane, the operator must carefully and thor-
oughly read and understand the information in this manual to en-
sure that he knows the operation and limitations of the indicator
and crane.

Proper functioning is dependent upon proper daily inspection and
observations of the operating instructions set forth in this manual.
We draw your attention to section 5 of this handbook.

WARNING

The displays will only aid the operator when the LM! is properly
programmed and the proper load capacity chart Is selected for
the crane configuration being utilized. To prevent property dam-
age or serious bodily injury or death to personnel, ensure the
LMI is properly programmed before operating the crane.




3 SYSTEM DESCRIPTION

The PAT Load Moment Indicator DS 350 consists of a central micro
processor unit, operaling conscle, length/angle sensor, pressure
transducers, and anti-two block switches.

The system operaies on the principle of reference/real comparison, The
real value, resulting from the pressure measurement is compared with
the reference data, stored in the central processor memory and evalu-
ated in the micro processor. When limits are reached, an overioad
warning signal is generated at the operator's console. At the same
time, the dangerous crane movements, such as hoist up, telescope out
and boom down, will be stopped.

The fixed data regarding the crane, such as capacity charts, boom
weights, centers of gravity and dimensions are siored in memory rhips
in the central processor unit. This data is the reference information
used to calculate the operating conditions.

Boom length and boom angle are regisiered by the fength/angle sen-
sor, mounted inside the cable reel whichis-mounted-on the boom. The
boom length is measured by the cable reel cable which also serves as
an electrical conductor for the anti two-block switches.

The crane load is measured by pressure transducers attached to the
piston and rod side of the |ift cylinders.
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Fig. 1: Components of PAT LM! System DS 350

Anti Two-Block swilches
Pressure fransducers
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3.1 System Function

After ignition of the engine, the system starts with an automatic test of
all famps, the displays, the audible alarm and the complete system.

After the system has passed through the system test without errors, the
system is ready for operation. The console will display actual load, load
moment, boom lengih, boom angle, radius and crane data on the dis-
plays of the operating console (Fig. 2).

in case of system's malfunction an error code number will also be dis-
played on the load display at the console.

3.2 Operating Console

The console has 2 functions:

- terminal for input of instructions to the system by the crane
operator

- display of important data and information
The operating conscié is-located in|the-gperator's cabin in front of the

operator. This upit contains different displays and controls which are
described in chapter 3.3.

3.3 Control identification

Figure 2 illustrates the controls and displays of the DS 350 Load Mo-
ment Indicator. The numbers of the illustration correspond tc the num-
bers in the following list, which describes the function of each control.
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Fig. 2: Operating Console
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Control dentification

Legend to Fig. 2

1 Boom Nose Selection Buttons and Control Lights
2 l.oad Moment Indicator
3 Load Moment Prewarning Light
4 Load Moment Limit Light
5 Boom Extension Configuration Buttons and Control Lights
6 Button and Contfrof Light “Upper Boom Angle Limit”
7 Boom Length Display
8 Boom Angle Display
g Radius Dispiay
1Q Hoist Line Selection Buttons and Control Lights
11 Counterweight Selection Buttons and Control Lights
12 Button and Control Light “Lower Boom Angle Limit”
13 Qutrigger Configuration Buticns and, Control Lighis
14 By-Pass Key Switch
16 Override Key, Warning Light
16 Controt Light “Anti-2-Block Override”
17 Button “Confirmation of Programming Procedure”
18 Button “Alarm Stop”
19 Audible Alarm
20 Display "Maximum Load"
21 Display "Actual Load"
22 Button and Control Light “Tare”
23 Button and Control Light “Reeving Selection”
24 Reeving Switch
25 Anti Two-Block Alarm Light
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1 Boom Nose Selection Buttons and Control Lights

The two buttons (1) are used to provide the LMI
with information regarding the actual boom nose
configuration of the crane.

The control lights below the buttons are used to
check the previously selected boom nose.

The setling of the buttons is part of the program-
ming procedurs, which is further described in
chapier 4.3.

WARNING

The correct setting is of utmost importance for the proper func-
tion of the system and the crane. Therefore only operators who
are thoroughly familiar with crane load capaclty charts and the
use and operation of the system shall set . the Boom Nose Con-
figuration Buttons.

2 Load Moment indicator

The load moment will be displayed in the
INDICATOR (2). This meter displays how
much of the crane’s rated capacity is being
used. As the crane is moved through ils
\ various motions, the percent of icad mo-
ment will constantly change on the display.

The meter is divided into 3 areas:
- a green area is the normal working area

- a yellow prewarning area shows the remaining pottion of the
rated joad capacitiy and the meler needle indicates the ap-
proach to the overload condition

- a red area shows that the maximum rated load capacity is
exceeded.

Operating within the red area Is not permitted.



Control Identification

(4]

3 Load Moment Prewarning Light

A

The yeliow LOAD MOMENT PREWARNING
LIGHT (3) will light up when the load on the
crane enters the defined prewaming area. It indi-
cates that an overload condition is approaching.

This means for the operator to continue his crane
operation with extreme caution.

The definition and setiting of the prewarning area
is linked to the data EPROM used in the central
unit.

4 Load Moment Limit Light

The red LOAD MOMENT LIMIT LIGHT (4) warns
ihe operator that a rated load condition has beean
reached. it lights up when the load on the crane
reaches the crane load capacity. The audible
alarm alsc sounds when this.condition has been
reached.

The following crane movements will be stopped
concurrentiy: . hoist -up/ 'telescope out, boom
down.

5 Boom Extension Configuration Buttons and
Control Lights

The Boom Extension Configuration
Buttons (5) provide the LMI with in-
formation regarding the actually
used boom extension configuration.

The selected boom extension con-
figuration can be checked, as the
respective lamp wiil light up.

The seiting of the buttons is part of
the programming procedure, which
is further described in chapter 4.4
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WARNING

The correct seiting is of utmost importance for the proper func-
tion of the system and the crane. Therefore only operators who
are thoroughly famillar with crane load capacity charis and the
use and operation of the system shali set the Boom Extension
Configuration Buttons.

6 Button and Control Light “Upper Boom Angle Limit”

This button (6) is used when the upper boom an-
gle limit is requested.

To sel the limit, the operator has 10 move the
boom to the intended upper limit position and
press the butlon (6). After pressing the bulion,
the control light will light up indicating that the up-
pei.boom angle limit is activated.

Approaching boom angle fimit will cause audible alarm and the Conirol
Light “Upper Boom Angle Limit"(8) and the Load Moment Prewarning
Light (3} to flash.

To reset the boom angie limits the two buttons “Upper Boom Angie
Limit” (6) and “Lower Boom Angle Limit” {11) have tc be pressed simul-
tanecusly.

7 Boom Length Display

This display shows the boom

166.9 =
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8 Boom Angle Display

9 Radius Display

This display shows the boom angle
to the horizontal line.

8 "
The Radius Display {9) shows the
11 6@ g working radius of the crane.
-]

10 Hoist Line Selection Buttons and Control Lights

The Hoist Line Selection Buttons
(10} provide the LM! with informa-
tion regarding the used hoist line.

By means of the Hoist Line Control
Lights, fthe ,h crane operator can
check the selscted hoist ling. The
left lamp has to light up if the main
hoist, the right lamp lights up if aux-
iliary hoist is used for lifting the load

The setting of the buttons is part of the programming procedurs, which
is further described in chapter 4.3

WARNING

The correct setting Is of utmost importance for the proper func-
tion of the system and the crane. Therefore only operators who
are thoroughly familiar with crane load capacily charts and the
use and operation of the system shall set the Hoist Line Selec-
tion Buttons.
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11 Counterweight Selection Buttons and Control Lights

The Counterweight Configuration
Buttons (11) provide the LM! with
information regarding the actually
o used counterweight configuration.
' O The selected counterweight con-
figuration can be checked, as the

respective lamp will light up.
D The setting of the butions is part of

the programming procedure, which
is further described in chapter 4.2.

A

WARNING

The correct setting Is of utmost importance for the proper func-
tion of the system and the'crane. Therefore only cperators who
are thoroughiy familiar with crane load capacity charts and the
use and operation of the system shall se! the Oulrigger Con-
figuration Butions. '

12 Button and Control Light “Lower Boom Angle Limit”

This button is used when the iower boom angle
limit is requested.

To set the limit, the operator has to move the
boom to the intended lower limit position and
press the button (12). After pressing the button,
the controi light will light up indicating that the
lower boom angle limit is aclivated.

Approaching boom angle limit will cause audible alarm and the Control
Light “Lower Boom Angle Limit" (12) and the Load Moment Prewarning
Light (3) to fiash.

To resst the boom angle limits the two buttons “Upper Boom Angle
Limit” {6) and "L.ower Boom Angle Limit” {12) have to be pressed simul-
taneously.
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13 Outrigger Configuration Buttons and Control Lights

The Outrigger Configuration
Buttons {13) provide the LM
with information regarding the
actually used outrigger con-
figuration.

The selected outrigger con-
figuration can be checked, as
the respective lamp will light
up.

The setting of the butfons is

A on oulriggers, beams fully extendsd 1 of tf .

B on outriggers, beams in mid position part o rze programiming pro-

C  on oulrggers, beams refracted Ceafw&’ ."Vhwh s further de-

D without outriggers, on rubber scribed in chapter 4.1.
WARNING

The correct setting is of utmost Importance for the proper func-
tion of the system and the crane. Tharefore only operators who
are thoroughly familiar with crane load capacity charts and the
use and operation of the sysiem shall set the Oulrigger Con-
figuration Buttons.

14 By-Pass Key Switch

The BY-PASS KEY SWITCH (14} can de-
activate the cut-off function of the LMI or
' anti-two-block momentarly to allow the
crane operator to override the control lever

tockout. it can be operated only by using
the maiching key.

The by-pass switch has 3 positions which
are further described as foliows:
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mid-position: In this position, the by-pass
switch {14) is without influence to the LMI
and anti-two-block control lever lockout.

In this position (turn the key clockwisg),
the by-pass key switch (13) deactivates
the control lever lockout function of the

"~ LMI and of the anti two block. The Over-

ride Key Warning Light will blink. All other
display, indicating and alarm functions will
continue to work.

in this position {turn the key counter-clock-
wise), the anti two-block control lever lock-
outnis by-passed, This does not influence
the LMI| sysiem.

WARNING

Since this switch deactivates the cut-off function of the LMI sys-
tem and the antl two-block system, the following Instructions
shall be adhered to:

- the by-pass key shali be used with discretion, as unwar-
ranted use of it to override the control lever lockout sys-
tem can result in harm to the crane and danger to prop-
erty and persons.

- never use the by-pass key to sither overioad or operate
the crane in a range not permissible.
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15 Override Key Warning Light

The red OVERRIDE KEY WARNING LIGHT (15)
flashes to indicate that the cut-off function of the
LMI system is deactivated.

16 Control Light “Anti-2-Block Override”

This light (16} fiashes fo indicate that the cut-off
function of the anti-two block system is deacti-

% vated.

17 Button “Confirmation of Programm Procedure”

This button (17} has to be pressed for completion
TR of the programming procedure,
After pressing the bution, the conirol light will
fight up indicating that the programming proce-

OK?
v ; dure is completed and the system is in normal
| working condition.
The setting of the button (17} is part of the pro-

gramming procedure, which is further described
in chapler 4.6.
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18 Button “Alarm Stop”

19 Audible Alarm

This ALARM STOP BUTTON (18) ai-
lows the audible alarm to be silenced
for approximately 15 seconds by press-
ing this button. Reference “Audible
Alarm” (19).

The AUDIBLE ALARM (19), which
sounds during the following conditions:

- overioad condition
- approaching two-block condition

- boom angle preset limits are
reached

- in case of a malfunction of the
EMI system

~—in-case of an-operating error

The alarm can be silenced temporarily
by pushing the button “Alarm Stop”(19).

20 Display "Maximum Load"

A BBEBB |

The Display (20) indicates the maxi-
mum load. Maximum load is the maxi-
mal permissible load according the
number of paris of line selected by
means of the Reeving Switch (24).

intermediaie load values between two
load chart points are calculated by
means of linear interpolation by the
computer.
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21 Display "Actual Load"”

During cranie operation the readout (21)

( will display the “Actual Load”. This is

é izagag \} the actual load at the boom (gross

_____ i load). Slings and hook biock are in-
cluded.

it boom extension is erected It will be
reflected in the actual load displayed,
however operator must use weight re-
duction values, shown in the load ca-
pacity chart.

After pushing the Bulton “Tare” (22),
the Load Display (21) shows the “Net
Load” {Reference #22).

In_case of an operating error, the dis-
play shows an enor code (Reference
chapter 7)

22 Button and Control Light “Tare”

The button “Tare" (22) is used fo indi-
cate the "Net load" on the Load Display
{21). Net load is the actual load, less
liting tackle and hook block. The TARE
BUTTON (22) has to be activated be-
fore lifting.

Afler pushing the “Tare Button” (22) the
ioad display is set to zero {taring) and
the control light lights up. After lifting a
load the load display shows the net
load (pay load}.

The net load display will change to the
actual ioad display when the boom ra-
dius is changed (either by angle or
length).
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23 Button and Control Light “Reeving Selection”

Fih

The Button (23) has to be pushed for confirma-
tion afler sefting the reeving switch (24) to the
actuai number of falls {parts of line}.

The setting of the button (23} is part of the pro-
gramming procedure, which is further described
in chapler 4.5.

24 Reeving Switch

The "Reeving Switch” {24) provides the lcad mo-
ment indicator with information regarding the
number of falls (parts of line) used to reeve the
hook block.

The operator has o set the reeving switch to the
actual number of falls (paris of line) being used.

The setting of the Reeving Swilch {24) is part of
the programming pirocedure,which is further de-
scribed in chapter 4.5.

Caution

The correct setting of the Reeving Switch Is of ulmost impor-
tance for the proper function of the system and the crane.
Therefore only operators who are thoroughly familiar with crane
ioad capacity charts and the use and operation of the system
shali set the Holst Line Selection Buttons.

25 Anti Two-Block Alarm Light

K2

The red "Anti Two-Block Alarm Light” (25) lights
up when the anti-two-block limit switch contacts
open, indicating that a two-blocking condition is
approaching. At the same time the audible alarm
will sound.

The foliowing crane movements will be stopped
subsequently: hoist up, ielescope out, boom
down.
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4 Programming procedure

After each modification of the operating configuration of the crane, the
crane operator has {o set the Load Moment Indicator system to the new
conditions.

Caution

The correct sefting Is of utmost importance for the proper func-
tioning of the system and the crane. Therefore, only operators
who are thoroughly famillar with the crane’s {oad charts and the
operation of the system should execute the setting of the system
according the operating configuration of the crane.

The programming procedure is always started automatically after igni-
tion of the engine.

During normal operation’of«the system and afler asmodification of the
operating configuration of the'crane; the programming procedurs will be
started, when one ¢f the buttons on the consolelis pressed.

The programming procedure consists of the following steps:
- setfting the outrigger configuration (yellow buttons)
- counterweight selection {blue buttons)
- hoist line seiection (green butions)
- setting the boom configuration (red buttons)
- setting the reevings (white buttons)
- confirmation of the programming procedure

For simple operation, the computer guides the operator through the
procedure step by step.

During the programming procedure the Load Moment Prewarning Light
{3) and the Load Moment Limit Light {4} will light up and the dangerous
crane movemenis will be interrupted.
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4.1 Setting the Outrigger Configuration

At the beginning of the programming procedure the lights of the Outrig-
ger Configuration buttons (13) stant blinking, indicating that the operator
has to select the outrigger configuration by pressing the appropriate
button.

Alter the bution has been pressed, the coresponding control light
changes from blinking to permanent and the next step of the program-
ming procedure will be started.

on culriggers, beams fully extended
on outriggers, beams in mid position
on outriggers, beams relracted
without autriggers, on rubber

3

o

O

=) i
U0 o>

Note:

If a configuration is selected which is not available, the load display will
indicate the error code E£04 for-approximaiely 10 seconds and the set-
ling procedure starts anew .

4.2 Counterweight Selection

Subsequent to the setting proce-
dure of the outrigger configura-
tion the control lights of the
Counterweight Selection Butions
(11) start blinking, indicating that
the operalor has to select the
counterweight by pressing the
appropriate button,

1 with Countarwaight
2 without Counterwsight
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After the butlon has been pressed, the coresponding control light
changes from blinking to permanent and the next step of the program-
ming procedure will be started.

Note:-

if a configuration is selected which is not available, the load display wilf
indicate the error code E04 for approximaiely 10 seconds and the sel-
ting procedure starts anew (ref. chapter 4.1).

4,3 Hoist Line Selection

A B Subsequent to the counterweight selec-
tion the control fights of the Hoist Line
Selection Butions (10} start blinking, in-
dicating that the operator has to ~elect
the hoist line by pressing the appropri-
ate buiton.

After the bution has'Been pressed, the
corresponding  confrol light changes
from_ blinking \to _permanent and the
next step of the programming proce-
A main hoist dure wili be started.

B auxiitary hoist

Note:

If a configuration is selected which is not available, the lfoad display wili
indicate the error code E04 for approximately 10 seconds and the set-
ting procedure starts anew (ref, chapter 4.1).
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4.4 Setting the Boom Configuration

Subsequent to the hoist line selection the conirol lights of the boom
Configuration Buttons (5) start blinking, indicating that the operator has
to select the boom configuration by prassing the appropriate button.

After the button has been pressed, the corresponding control light
changes from blinking to permanent and the next step of the program-
ming procedure will be started.

Rooster sheavae
Main boom

W >

Tele-C-extension, wio offsst, ext.
Telg-O-extension, w/o ofiset, retr.
Tele-O-extension, w. offset, axt.
Tele-O-axtension, w. offset, ratr.

Fixed jib or siab nose insan, w/o offset
Fixed jib or stab noss insent, w. offsat

Note:

If a configuration is selected which is not available on the present
crane, the system will not accept the selection and the load dispiay wiil
indicate the serror cods £04 for approximately 10 seconds (ref. chapler
4.1).

X H Mmoo
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45 Setting the Reevings

i i

Subsequent to the setting procedure of
the boom configuration the controi light
of the Reeving Selection Button (23)
starts blinking.

s mm_m:?)‘
@ i

The operator has to enter the numbet
of falis {parts of line} by turning the
Reeving swilch (24) untii the aclual
number of falis is displayed. To confirm
the Reeving Selection Button (23) has
to be pressed.

After the bution has been pressed, the control light changes from blink-

ing to permanent and the next step of the programming procedure will
be started.

4.6 Confirmation of Programming Procedure

(..._......\ After selting the reevings the lighis of
oK? the previcusly set buttons start blinking

and the operator has now the possibil-
ity to check the programming. f the
programming is coincident with the

] crane configuration, the Bution “Confir-
mation of Programming Procedure”
{17) has to be pressed.

Now the Programming Procedure is complete and the system is ready
to operate.

Rote:

After complstion of the Programming Procedure, from every button
group Quirigger Configuration (yeliow buttons), Hoist Line Selection
{green buttons}, Boom Configuration (red buttons} and Rreeving Selec-
tion (white buttons) one light has to on. If not, there must be a fauil in
the system (see chapter 7 "Troubleshoofing’).
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5 Pre-Operation Inspection and
Calibration Verification

Prior to operating the crane, the following electrical connections must
be checked to ensure that the syslem is properly connected for the
crane configuration.

Machines with only a Main Hoist

if the crane works only with the boom and without boom extension, no
additional connections are necessary. However, be sure the weight of
the anti two-block swilch is properly installsd on the main hoist load
line. With even parts of hoisting line, the weight shail be attached to the
dead-end line. With odd parts of hoisting line, the weight shali be at-
tached to the line of lowes! speed.

if the crane works with boom extension, the connecting cable shali be
instailed between the junction box on the boom extensionand the boom
junction box. The weight.attached lo the main hoist anti two-block
swifch shali be removed: in thal case-tha-anli iwo-block swiich has {0
be locked with the red Anti Two-Block Retainer, which is fixed with a
red lanyard at the anti two-block swilch (described on pages 25 and
25). Then the weight shall be reattached to the boom exiension anti
two-block switch.

WARNING

Failure to re-position the antl two-block switch weight will pre-
vent the overholist system from functioning properly. No weight
shall be on the main hoist antl iwo-block switch when the boom
extension Is being used.

Machines with Main and Auxiliary Hoists

if the boom extension is not in the operating position, the by-pass plug
shall be installed in the main boom junction box. The weight of the main
hoist anti two-block switch shali be instalied.
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if the boom extension is in the oparating position, the connecting cable
shail be installed between the junction boxes on the boom exiension
and the main boom. Weighis shall also be attached to the anti two-
block switches on both the main boom and boom extension.

if the boom extension is in the operating position and no load line is be-
ing used on main boom, to prevent injury or damage to equipment, the
weight shall be removed from main boom switch. In that case the anti
two-block switch has to be locked with the red Anti Two-Block Retainer,
which is fixed with a red lanyard {nct shown) at the anti two-block
switch.

instaliation of Antl Two-Block Retalner in Locking Posltion
Procedure (see Fig. 1 and 2):
1. Pull the cable ouf of the switch and bend back parallel to the
boom and hold (1).

2. Slide the retainer from left side with it's slot over the cable
between the crimped stop and the switch (2}. Push it firmly
straight onto the cableguide ofthe Anti-Two-Block switch (3).

"

@
\

Fig. 12 Setling of Anti Two-Biock Re- Fig. 2. Rolainer In Locking FPosition
tainer In Locking Position
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3. Straighten the cable completely into the slot and release the
cable {4).
4. Turn the flag of the retainer for best visibility for the operator
5).
Hemoval and Storage of the Antl Two-Block Retainer
Procedure {see Fig. 3 and 4):
1. Pull the cable out of the switch (1) and bend back parallel to
the boom and hold (2).

2. Move the retainer down (3) and then left {4) to remove it
from the Anti Two-Block switch. Release the cable.

3. For storage slide the retainer from right side (5) over the Anti
Two-Block swilch until the clips (A) lock into the holes (B).

Fig. 3. Rsmoval of the Anli Two- Fig. 4. Refainer in Siorage Position
Block Retainer




5 Pre-Operation Inspeciion and Calibration Verification 27

Pre-Operation Inspection and Calibration Verification

After the electrical connections have been checked to insure that the
system is properly connected for the crane configuration, the following
checks shall be made:

1. Check the electrical wiring connecting the various parts of
the system for physical damage.

2. Check the anti two-block switches and weights for free move-
ment.

3. Check the spring-loaded cable reel to bé sure it is free to ro-
tate, has tension and the cable is reeled properly.

WARNING

The foliowing tests shall be performed with care to prevent dam-
age to the machine or Injury to personnel. Proper functioning of
the system requires successiul.completion of these tests before
operating the machine.

if the operator cannot see the load handling device approaching the
boom nose, he shali have an assistant (signal person) waitch the load
handling device. The operator shall be prepared to stop the machine
immediately should the LMI system not function properly as indicated
by lighting the red warning light {25), sounding the audible alarm (19}
and locking the crane movements, hoist up, telescope out and boom
down.

Check the anti two-block alarm light (25) and the audible alarm (19) by
performing one of the following tests:
1. By manually lifting the weight attached to the anti iwo-block
switches. When the weight is lifted, the audible alarm (19)
should sound, the anti two-block alarm light (25) should light.

2. Slowly raise the main boom load handling device to create a
potential two-block condition. When the load handiing device
lifts the weight, the audible alarm {19) should sound, the anti
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two- block alarm light (25} should light and the motion of the
load handling device should be stopped. Lower the load han-
dling device slightly to eliminate this condition.

3. Slowly lower the boom to create a potential two-block condi-
tion. When the load handling device lifts the weight, the aud-
ible alarm (19) should sound, the anti two-block alarm light
{25) should light and the boom lowering function should be
stopped. Lower the load handling device slightly to eliminate
this condition.

4, Slowly extend (telesope) the boom to create a potentiai iwo-
block condition. When the load handling device lifts the
weight, the audible alarm (18) should sound, the anti two-
block alarm light {25) should light and the boom tslescope
out function should be stopped. Lower the load handling de-
vice slightly to eliminate this condition.

WARNING

if the light and audible alarm do not functlon as described and
the crane movemenis are not stopped, the sysiem Is not work-
ing properly. The malfunction shall be corrected before operat-
ing the crane.

5. If the crane is equipped with a boom extension, repeat the
iest procedure for the boom extension anti two-block switch.

6. Check that the display of the main boom length agrees with
the actual boom length,

7. Check that the display of the main boom angle agrees with
the actual boom angles.

8. Check that the dispiay of the operating radius of the crans
agrees with the actual radius.



5 Pre-Operation inspection and Calibration Verification 29

9. Check the load display by lifting a load of known weight. The
accuracy of the load indication shall be within the tolerance
of SAE J159.

Operation

After being properly checked, the LMI is operational. The operator shall
be thoroughly familiar with all controis of the LMI and he shalf properly
set the Reeving Swilch (24) before operaiing the crane. The proper
function of the system shall be checked by lifting a load of k. own
weight and comparing the load to the information displayed on the LM,

Rated loads include the weight of the hook block, slings, and auxiliary
load handling devices. Their combined weights shall be subltracted from
the listed load capacities as stated on the load capacity chart fo obtain
the net load to be lifted.

WARNING

if any of the displays reflect a deviation batween dispiayed and
actual values an authorized PAT service representative shall be
called for repair of the system or reverification of the crane’s
LMi calibration.

WARNING

Any structural modifications or changes to the crane shall re-
quire reverification of the crane’s LMi calibration.
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6 SERVICE AND MAINTENANCE

Daily maintenance of the load moment indicator consists of inspecting:

1. The electrical wiring connecting the various patts of the system. if
electrical wiring is damaged, it shall be replaced immediatsly.

2. if the insulation is worn on the length sensor cable or cable guides
are damaged, these paris shall be replaced.

3. Check the anti two-block limit switches for freedom of movement.
4. The cable reel shall be under tension 1o operate properly.

5. Check the pressure transducers at the lift cylinder(s) and the con-
necting hoses for oil leakage.

Other than correcting the problems identified inthe Maliunctions Table
and replacing faulty mechanical paiis and ¢ables, no other repairs shall
be performed by non expert personnel.
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7 TROUBLESHOOTING

General

in case of a malfunction of the system, the load display (21) will indi-
cate a code which identifies the system malfunction.

The error codes listed in the Malfunction Table will identify various
faults which can occur with the LMI. Following the Malfunction Table
are pages which explain each fault and describe the action which shall
be taken {o correct the fault. |

Faults within the slectronic microprocessor shall be repaired by factory
trained service personnel. When these faulls occur, the competent
service organization shall be contacted.

Maifunction Tabie

Error Code Error

EO1 Fallen below the radius or above angle range

E02 Radius range exceeded or fallen below angle range

EO3 Boom position is out of the permissible working area

E04 Operating mode not existing
E0S Prohibited length range

NOTE:

if there is any Error Cods displayed on the console which is not listed in the
Malfunctions Table you shall call the Local Distributor.
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Operating Errors

Malfunctions in the system which are caused by range exceedings or
operating errors by the crane operator himself are indicated on the dis-
play together with an explanation. These error codes are EO1, E02,
EQ3, E04, and EO5 and they can normally be eliminated by the crane
operator himself.

Error Code {ause Elimination

Falien beiow the minimum | Lower boom back to a
radius or above the angle | radius or angle given in
EO1 given in the ioad capacity |the load capacity chart.
chart due 1o raising the
boom too far.

The maximum radiug or Raise boom back to a
minimum angle given. in radius or.angle given in
E02 the load capacity char! the load capacity chart.
was exceeded dus {0
lowering the boom too far.

Boom position is out of Move boom back to the
E03 the permissible working permissible working area.
area {over front). . | See {ifting diagram in the
ioad capacity charts.
Operaling mode swilch in | Set operating mode switch
the console set incorrectly. | correctly to the code
: assigned to the operating
mode of the crane.
EO04

Operating mode is not Be sure crane is set up
permissible with the actual | according to proper
crane configuration, boom | operating configurations.
position or area definition.
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EO05

Boom was telescoped too
far or not far enough, you
may only operate up to a
certain maximum or
minimum boom length or
with load curves for boom
extension where you have
to telescope the main
boom to a certain length.

Telescope boom to
correct length, given in the
load capacity chart.

Length sensor adjustment
changed i.e. iength sensor
cable slid off the length

sensor drum.

For slimination refer to
service manual,
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